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ning with Product Information. The products are 
next, starting with SRAMs, then PROMs, EPLDs, 
FIFOs, Logic, RISC, Modules, ECL, and bus inter- 
face products. A section containing military informa- 
tion is next, followed by the Design and Programming 
Tools section. Quality and Reliability aspects are 
next, then Thermal Data and Packages. Within each 
section, data sheets are arranged in order of part 
number. 
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Ordering Information 1-3 
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Application Notes Listing 1-6 

Product Selector Guide 1-8 

Cross Reference Guide 1 — 15 

Static RAMs (Random Access Memory) 

Device Number Description 

CY2147 4096 x 1 Static R/W RAM 2-1 

CY2148 1024 x 4 Static R/W RAM 2-6 

CY21L48 1024 x 4 Static R/W RAM, Low Power 2-6 

CY2149 1024 x 4 Static R/W RAM 2-6 

CY21L49 1024 x 4 Static R/W RAM, Low Power 2-6 

CY6116 2048 x 8 Static R/W RAM 2-12 

CY6116A 2048 x 8 Static R/W RAM 2-19 

CY6117A 2048 x 8 Static R/W RAM 2-19 

CY7C101 262,144x4 Static R/W RAM with Separate I/O 2-26 

CY7C102 262,144x4 Static R/W RAM with Separate I/O 2-26 

CY7C106 262,144 x 4 Static R/W RAM 2-32 

CY7C107 1,048,576x1 Static R/W RAM 2-38 

CY7C108 131,072 x 8 Static R/W RAM 2-44 

CY7C109 131,072 x 8 Static R/W RAM 2-44 

CY7C122 256 x 4 Static R/W RAM Separate I/O 2-51 

CY7C123 256 x 4 Static R/W RAM Separate I/O 2-57 

CY7C128 2048 x 8 Static R/W RAM 2-63 

CY7C128A 2048 x 8 Static R/W RAM 2-70 

CY7C130 1024 x 8 Dual-Port Static RAM 2-78 

CY7C131 1024 x 8 Dual-Port Static RAM 2-78 

CY7C140 1024 x 8 Dual-Port Static RAM 2-78 

CY7C141 1024 x 8 Dual-Port Static RAM 2-78 

CY7C132 2048 x 8 Dual-Port Static RAM 2-91 

CY7C136 2048 x 8 Dual-Port Static RAM 2-91 

CY7C142 2048 x 8 Dual-Port Static RAM 2-91 

CY7C146 2048 x 8 Dual-Port Static RAM 2-91 

CY7B134 4Kx 8 Dual-Port Static RAM . , 2-104 

CY7B135 4Kx 8 Dual-Port Static RAM 2-104 

CY7B1342 4K x 8 Dual-Port Static RAM with Semaphores 2-104 

CY7B138 4K x 8 Dual-Port Static RAM with Semaphores, InT, and BUSY 2-114 

CY7B139 4K x 8 Dual-Port Static RAM with Semaphores, InT, and BUSY 2-114 

CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY 2-128 

CY7C147 4096x1 Static RAM 2-142 

CY7C148 1024x4 Static RAM 2-149 

CY7C149 1024x4 Static RAM 2-149 

CY7C150 1024 x 4 Static R/W RAM 2-156 

CY7B153 65,536x4 Expandable Static R/W RAM 2-164 

CY7B154 65,536 x 4 Expandable Static R/W RAM 2-164 

CY7C157A 16,384 x 16 Static R/W Cache Storage Unit 2-171 

CY7C158 Self-Timed Pipelined Static RAM 2-177 

CY7C159 Self-Timed Pipelined Static RAM 2-178 
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Static RAMs (Random Access Memory) (continued) Page Number 

Device Number Description 

CY7B161 16,384 x 4 Static RAM Separate I/O 2-179 

CY7B162 16,384 x 4 Static RAM Separate I/O 2-179 

CY7C161 16,384 x 4 Static R/W RAM Separate I/O 2-185 

CY7C162 16,384 x 4 Static R/W RAM Separate I/O 2-185 

CY7C161A 16,384x4 Static R/W RAM Separate I/O 2-194 

CY7C162A 16,384 x 4 Static R/W RAM Separate I/O 2-194 

CY7B163 Expandable 262,144 x 1 Static R/W RAM with Separate I/O 2-202 

CY7B164 16,384x4 Static R/W RAM 2-208 

CY7B166 16,384 x 4 Static RAV RAM 2-208 

CY7C164 16,384x4 Static R/W RAM 2-214 

CY7C166 16,384 x 4 Static R/W RAM with Output Enable 2-214 

CY7C164A 16,384x4 Static R/W RAM 2-223 

CY7C166A 16,384 x 4 Static R/W RAM with Output Enable 2-223 

CY7C167 16,384x1 Static R/W RAM 2-231 

CY7C167A 16,384 x 1 Static RAM 2-238 

CY7C168 4096x4 Static RAM 2-245 

CY7C169 4096x4 Static RAM 2-245 

CY7C168A 4096x4 RAV RAM 2-252 

CY7C169A 4096x4 R/W RAM 2-252 

CY7C170 4096 x 4 Static RAV RAM 2-261 

CY7C170A 4096 x 4 Static R/W RAM 2-266 

CY7C171 4096 x 4 Static R/W RAM Separate I/O 2-271 

CY7C172 4096 x 4 Static R/W RAM Separate I/O 2-271 

CY7C171A 4096 x 4 Static RAV RAM Separate I/O 2-277 

CY7C172A 4096 x 4 Static RAV RAM Separate I/O 2-277 

CY7B173 32,768 x 9 Synchronous Cache RAV RAM 2-285 

CY7B174 32,768 x 9 Synchronous Cache R/W RAM 2-285 

CY7B180 4Kx 18 Cache Tag 2-294 

CY7B181 4Kx 18 Cache Tag 2-294 

CY7C182 8,192x9 Static RAV RAM 2-313 

CY7C183 2 x 4096 x 16 Cache RAM 2-320 

CY7C184 2 x 4096 x 16 Cache RAM 2-320 

CY7B185 8,192 x 8 Static RAM 2-328 

CY7B186 8,192 x 8 Static RAM 2-328 

CY7C185 8,192x8 Static R/W RAM 2-333 

CY7C186 8,192x8 Static RAV RAM 2-333 

CY7C185A 8,192x8 Static R/W RAM 2-342 

CY7C186A 8,192x8 Static R/W RAM 2-342 

CY7C187 65,536x1 Static R/W RAM 2-351 

CY7C187A 65,536x1 Static R/W RAM 2-360 

CY7C189 16 x 4 Static RAV RAM 2-368 

CY7C190 16x4 Static R/W RAM 2-368 

CY7B191 65,536x4 Static RAV RAM Separate I/O 2-374 

CY7B192 65,536 x 4 Static RAV RAM Separate I/O 2-374 

CY7C191 65,536x4 Static RAV RAM Separate I/O 2-380 

CY7C192 65,536x4 Static RAV RAM Separate I/O 2-380 

CY7B193 262,144x1 Static RAV RAM 2-388 

CY7B194 65,536x4 Static RAV RAM 2-394 

CY7B195 65,536 x 4 Static RAV RAM with Output Enable 2-394 

CY7B196 65,536 x 4 Static R/W RAM with Output Enable 2-394 

CY7C194 65,536x4 Static R/W RAM 2-402 
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Static RAMs (Random Access Memory) (continued) Page Number 

Device Number Description 

CY7C195 65,536 x 4 Static R/W RAM with Output Enable 2-402 

CY7C196 65,536 x 4 Static R/W RAM with Output Enable 2-402 

CY7B197 262,144x1 Static RAV RAM 2-411 

CY7C197 262,144 x 1 Static RAV RAM 2-417 

CY7C198 32,768x8 Static R/W RAM 2-425 

CY7C199 32,768x8 Static RAV RAM 2-425 

CY7B199 32,768x8 Static RAV RAM 2-435 

CY7C1001 256Kx 4 Static RAV RAM with Separate I/O 2-441 

CY7C1002 256Kx 4 Static RAV RAM with Separate I/O 2-441 

CY7C1006 256K x 4 Static R/W RAM 2-442 

CY7C1007 lMxl Static RAV RAM 2-443 

CY7C1009 128K x 8 Static RAV RAM 2-444 

CY7M194 64K x 4 Static RAM Module 2-445 

CY7M199 32K x 8 Static RAM Module 2-446 

CY74S189 16 x 4 Static R/W RAM 2-451 

CY27LS03 16x4 Static R/W RAM 2-451 

CY27S03 16 x 4 Static RAV RAM 2-451 

CY27S07 16 x 4 Static R/W RAM 2-451 

CY93422A 256 x 4 Static R/W RAM 2-456 

CY93L422A 256 x 4 Static R/W RAM 2-456 

CY93422 256 x 4 Static R/W RAM 2-456 

CY93L422 256 x 4 Static R/W RAM 2-456 

PROMs (Programmable Read Only Memory) 

Introduction to PROMs 3-1 

Device Number Description 

CY7B201 128Kx 8 Reprogrammable Power-Down PROM 3-4 

CY7B210 64Kx 16 Reprogrammable Power-Down PROM 3-9 

CY7B211 Reprogrammable Registered PROM 3-14 

CY7C225 512x8 Registered PROM 3-19 

CY7C235 1024 x 8 Registered PROM 3-26 

CY7C245 2048 x 8 Reprogrammable Registered PROM 3-33 

CY7C245A 2048 x 8 Reprogrammable Registered PROM 3-34 

CY7C251 16,384 x 8 Power-Switched and Reprogrammable PROM 3-42 

CY7C254 16,384 x 8 Reprogrammable PROM 3-42 

CY7C258 2Kx 16 Reprogrammable State Machine PROM 3-48 

CY7C259 2Kx 16 Reprogrammable State Machine PROM 3-48 

CY7C261 8192 x 8 Power-Switched and Reprogrammable PROM 3-59 

CY7C263 8192 x 8 Reprogrammable PROM 3-59 

CY7C264 8192x8 Reprogrammable PROM 3-59 

CY7C265 64K Registered PROM 3-68 

CY7C266 8192 x 8 Power-Switched and Reprogrammable PROM 3-76 

CY7C268 8192 Registered Diagnostic PROM 3-83 

CY7C269 8192 Registered Diagnostic PROM 3-83 

CY7C270 16Kx 16 Processor-Specific PROM 3-96 

CY7C271 32,768 x 8 Power Switched and Reprogrammable PROM 3-106 

CY7C274 32,768 x 8 Reprogrammable PROM 3-106 

CY7C272 16K x 16 Reprogrammable Registered PROM 3-114 

CY7C273 16Kx 16 Power-Switched and Reprogrammable PROM 3-121 

CY7C275 16K x 16 Reprogrammable Registered PROM 3-126 
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PROMs (Programmable Read Only Memory) (continued) Page Number 

Device Number Description 

CY7C276 16K x 16 Reprogrammable PROM 3-133 

CY7C277 32,768 x 8 Reprogrammable Registered PROM 3-138 

CY7C279 32,768 x 8 Reprogrammable Registered PROM 3-138 

CY7C281 1024x8 PROM 3-147 

CY7C282 1024x8 PROM 3-147 

CY7C285 65,536 x 8 Reprogrammable Fast Column Access PROM 3-153 

CY7C289 65,536 x 8 Reprogrammable Fast Column Access PROM 3-153 

CY7C286 65,536 x 8 Reprogrammable Registered PROM 3-162 

CY7C287 65,536 x 8 Reprogrammable Registered PROM 3-162 

CY7C291 2048 x 8 Reprogrammable PROM 3-169 

CY7C292 2048 x 8 Reprogrammable PROM 3-169 

CY7C291A 2048x8 Reprogrammable PROM 3-170 

CY7C292A 2048 x 8 Reprogrammable PROM 3-170 

CY7C293A 2048 x 8 Reprogrammable PROM 3-170 

PROM Programming Information 3-178 

PLDs (Programmable Logic Devices) 

Introduction to Cypress PLDs 4-1 

Device Number Description 

PLDC18G8 CMOS Generic 20-Pin Programmable Logic Device 4-6 

PALC20 Series Reprogrammable CMOS PAL C 16L8, 16R8, 16R6, 16R4 4-13 

PAL20 Series 5-ns, Industry-Standard, 20-Pin PLDs 4-28 

PALC20G10 CMOS Generic 24-Pin Reprogrammable Logic Device 4-29 

PALC20G10B CMOS Generic 24-Pin Reprogrammable Logic Device 4-29 

PALC20G10C Generic 24-Pin PAL Device 4-37 

PLDC20RA10 Reprogrammable Asynchronous CMOS Logic Device 4-47 

PALC22V10 Reprogrammable CMOS PAL Device 4-57 

PALC22V10B Reprogrammable CMOS PAL Device 4-67 

PAL22V10C Universal PAL Device 4-77 

PAL22VP10C Universal PAL Device 4-77 

PAL22V10D Flash Erasable, Reprogrammable CMOS PAL Device 4-88 

CY7C325 Timing Control Unit 4-95 

CY7C330 CMOS Programmable Synchronous State Machine 4-102 

CY7C331 Asynchronous Registered EPLD 4-113 

CY7C332 Registered Combinatorial EPLD 4-126 

CY7B333 General-Purpose Synchronous BiCMOS PLD 4-136 

CY7B335 Universal Synchronous EPLD 4-144 

CY7B336 6-ns BiCMOS PAL with Input Registers 4-157 

CY7B337 7-ns BiCMOS PAL with Input Registers 4-163 

CY7B338 6-ns BiCMOS PAL with Output Latches 4-169 

CY7B339 7-ns BiCMOS PAL with Output Latches 4-175 

CY7C340 EPLD Family Multiple Array Matrix High-Density EPLDs 4-181 

CY7C341 192-Macrocell MAX EPLD 4-190 

CY7C342 128-Macrocell MAX EPLD 4-201 

CY7C345 128-Macrocell MAX EPLD 4-201 

CY7C343 64-Macrocell MAX EPLD 4-214 

CY7C344 32-Macrocell MAX EPLD 4-225 

CY7C361 Ultra High Speed State Machine EPLD 4-235 

PLD610 Multipurpose BiCMOS PLD 4-249 

PLD Programming Information 4-257 
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FIFOs Page Number 

Device Number Description 

CY3341 64 x 4 Serial Memory FIFO 5-1 

CY7C401 64 x 4 Cascadeable FIFO 5-6 

CY7C402 64 x 5 Cascadeable FIFO 5-6 

CY7C403 64 x 4 Cascadeable FIFO with Output Enable 5-6 

CY7C404 64 x 5 Cascadeable FIFO with Output Enable 5-6 

CY7C408A 64 x 8 Cascadeable FIFO 5-16 

CY7C409A 64 x 9 Cascadeable FIFO 5-16 

CY7C420 512 x 9 Cascadeable FIFO 5-30 

CY7C421 512 x 9 Cascadeable FIFO 5-30 

CY7C424 1024 x 9 Cascadeable FIFO 5-30 

CY7C425 1024 x 9 Cascadeable FIFO 5-30 

CY7C428 2048 x 9 Cascadeable FIFO 5-30 

CY7C429 2048 x 9 Cascadeable FIFO 5-30 

CY7C432 4096 x 9 Cascadeable FIFO 5-45 

CY7C433 4096 x 9 Cascadeable FIFO 5-45 

CY7C439 2048x9 Bidirectional FIFO 5-58 

CY7C441 512x9 Synchronous FIFO 5-71 

CY7C443 2K x 9 Synchronous FIFO 5-71 

CY7C451 512x9 Cascadeable Clocked FIFO 5-84 

CY7C453 2Kx 9 Cascadeable Clocked FIFO 5-84 

CY7C460 8Kx 9 Cascadeable FIFO 5-105 

CY7C462 16Kx 9 Cascadeable FIFO 5-105 

CY7C464 32Kx 9 Cascadeable FIFO 5-105 

CY7C470 8K x 9 FIFO 5-117 

CY7C472 16K x 9 FIFO 5-117 

CY7C474 32K x 9 FIFO 5-117 

LOGIC 

Device Number Description 

CY2901C CMOS 4-Bit Slice 6-1 

CY2909A CMOS Microprogram Sequencers 6-8 

CY2911A CMOS Microprogram Sequencers 6-8 

CY2910A CMOS Microprogram Controller 6-12 

CY7C510 16 x 16 Multiplier Accumulator 6-17 

CY7C516 16x16 Multipliers 6-27 

CY7C517 16x16 Multipliers 6-27 

CY7C901 CMOS 4-Bit Slice 6-38 

CY7C909 CMOS Microprogram Sequencers 6-52 

CY7C911 CMOS Microprogram Sequencers 6-52 

CY7C910 CMOS Microprogram Controller 6-62 

CY7C9101 CMOS 16-Bit Slice 6-73 

CY7C9115 CMOS 16-Bit Microprogrammed ALU 6-90 

CY7C9116 CMOS 16-Bit Microprogrammed ALU 6-90 

CY7C9117 CMOS 16-Bit Microprogrammed ALU 6-90 
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Communication Products Page Number 

Device Number Description 

CY7B921 HOTLink Transmitter/Receiver 7-1 

CY7B922 HOTLink Transmitter/Receiver 7-1 

CY7B923 HOTLink Transmitter/Receiver 7-1 

CY7B931 HOTLink Transmitter/Receiver 7-1 

CY7B932 HOTLink Transmitter/Receiver 7-1 

CY7B933 HOTLink Transmitter/Receiver 7-1 

CY7B991 Programmable Skew Clock Buffer (PSCB) 7-26 

CY7B992 Programmable Skew Clock Buffer (PSCB) 7-26 

RISC 

Introduction to RISC 8-1 

Device Number Description 

CY7C601A 32-Bit RISC Processor 8-6 

CY7C602A Floating-Point Unit 8-14 

CY7C604A Cache Controller and Memory Management Unit 8-20 

CY7C605A Cache Controller and Memory Management Unit 8-29 

CY7C611A 32-Bit RISC Controller 8-39 

CY7C613 MBus Memory Controller 8-46 

CY7C614 MBus Peripheral I/O Controller 8-47 

CY7C615 Interrupt Controller 8-48 

CY7C616 MBus-to-SBus Interface Controller 8-49 

CY7C617 MBus-to-Video Graphics Controller 8-50 

CY7C618 SBus Controller 8-51 

CYM6001K SPARCore CPU Module 8-52 

CYM6002K SPARCore Dual-CPU Module 8-58 

CYM6003K SPARCore CPU Module for Multiprocessing 8-65 

Modules 

Custom Module Capabilities 9-1 

Device Number Description 

CYM1240 256K x 4 Static RAM Module 9-5 

CYM1420 128K x 8 Static RAM Module 9-6 

CYM1422 128Kx 8 Static RAM Module 9-11 

CYM1423 128K x 8 Static RAM Module 9-16 

CYM1441 256K x 8 Static RAM Module 9-17 

CYM1460 512Kx 8 Static RAM Module 9-18 

CYM1461 512K x 8 Static RAM Module 9-23 

CYM1464 5 12Kx 8 Static RAM Module 9-29 

CYM1465 512Kx 8 Static RAM Module 9-35 

CYM1466 512Kx 8 Static RAM Module 9-40 

CYM1471 1024Kx 8 Static RAM Module 9-47 

CYM1481 2048Kx 8 Static RAM Module 9-47 

CYM1540 256K x 9 Buffered Static RAM Module with Separate I/O 9-53 

CYM1560 1024Kx 9 Buffered Static RAM Module with Separate I/O 9-58 

CYM1610 16Kx 16 Static RAM Module 9-63 

CYM1611 16Kx 16 Static RAM Module 9-64 

CYM1620 64Kx 16 Static RAM Module 9-70 

CYM1621 64K x 16 Static RAM Module 9-75 

CYM1622 64K x 16 Static RAM Module 9-76 
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Modules (continued) Page Number 

Device Number Description 

CYM1624 64K x 16 Static RAM Module 9-81 

CYM1641 256Kx 16 Static RAM Module 9-86 

CYM1720 32K x 24 Static RAM Module 9-91 

CYM1730 64K x 24 Static RAM Module 9-96 

CYM1821 16Kx 32 Static RAM Module 9-101 

CYM1822 16Kx 32 Static RAM Module with Separate I/O 9-108 

CYM1828 32K x 32 Static RAM Module 9-115 

CYM1830 64Kx 32 Static RAM Module 9-121 

CYM1831 64Kx 32 Static RAM Module 9-126 

CYM1832 64K x 32 Static RAM Module 9-131 

CYM1836 128Kx 32 Static RAM Module 9-136 

CYM1838 128Kx 32 Static RAM Module 9-141 

CYM1840 256KX 32 Static RAM Module 9-146 

CYM1841 256K x 32 Static RAM Module 9-152 

CYM1910 16Kx 68 Static RAM Module 9-158 

CYM1911 16Kx 68 Static RAM Module 9-159 

CYM4210 Cascadeable 8K x 9 FIFO 9-160 

CYM4220 Cascadeable 16Kx 9 FIFO 9-160 

CYM4241 64K x 9 FIFO 9-169 

CYM7232 DRAM Controller Module 9-175 

CYM7264 DRAM Controller Module 9-175 

ECL 

Device Number Description 

CY10E301 Combinatorial ECL 16P8 Programmable Logic Device 10-1 

CY100E301 Combinatorial ECL 16P8 Programmable Logic Device 10-1 

CY10E302 Combinatorial ECL 16P4 Programmable Logic Device 10-6 

CY100E302 Combinatorial ECL 16P4 Programmable Logic Device 10-6 

CY10E383 ECL/TTL Translator and High-Speed Bus Driver 10-11 

CY101E383 ECL/TTL Translator and High-Speed Bus Driver 10-11 

CY10E422 256 x 4 ECL Static RAM 10-17 

CY100E422 256 x 4 ECL Static RAM 10-17 

CY10E470 4096 x 1 ECL Static RAM 10-24 

CY100E470 4096 x 1 ECL Static RAM 10-24 

CY10E474 1024 x 4 ECL Static RAM 10-29 

CY100E474 1024 x 4 ECL Static RAM 10-29 

CY10E484 4096 x 4 ECL Static RAM 10-36 

CY 100E484 4096 x 4 ECL Static RAM 10-36 

CY101E484 4096 x 4 ECL Static RAM 10-36 

CY10E494 16,384x4 ECL Static RAM 10-43 

CY100E494 16,384x4 ECL Static RAM 10-43 

CY101E494 16,384 x 4 ECL Static RAM 10-43 
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Bus Interface Products Page Number 

Device Number Description 

VIC068 VMEbus Interface Controller 11—1 

YAC068 VMEbus Address Controller 11-16 

VIC64 VMEbus Interface Controller with D64 Functionality 11-27 

CY7C964 Bus Interface Logic Circuit 11-39 

Military Information 

Military Overview 12—1 

Military Product Selector Guide 12-2 

Military Ordering Information 12-7 

Design and Programming Tools 

Device Number Description 

CY3101 PLD ToolKit 13-1 

CY3102 Warpl PLD Compiler 13-3 

CY3200 PLDS-MAX+PLUS Design System 13-5 

CY3210 PLS-EDIF Bidirectional Netlist Interface 13-10 

CY3220 MAX+PLUS II Design System 13-17 

CY3300 QuickPro II 13-22 

Quality and Reliability 

Quality, Reliability, and Process Flows 14—1 

Tape and Reel Specifications 14-16 

Packages 

Thermal Management and Component Reliability 15 — 1 

Package Diagrams 15-8 

Module Package Diagrams 15-61 


Sales Representatives and Distributors 

Direct Sales Offices 

North American Sales Representatives 

International Sales Representatives 

Distributors 
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Device Number Description Page Number 

10E301 Combinatorial ECL 16P8 Programmable Logic Device 10-1 

10E302 Combinatorial ECL 16P4 Programmable Logic Device 10-6 

10E383 ECL/TTL Translator and High-Speed Bus Driver 10-11 

10E422 256 x 4 ECL Static RAM 10-17 

10E470 4096 x 1 ECL Static RAM 10-24 

10E474 1024 x 4 ECL Static RAM 10-29 

10E484 4096 x 4 ECL Static RAM 10-36 

10E494 16,384x4 ECL Static RAM 10-43 

100E301 Combinatorial ECL 16P8 Programmable Logic Device 10-1 

100E302 Combinatorial ECL 16P4 Programmable Logic Device 10-6 

100E422 256 x 4 ECL Static RAM 10-17 

100E470 4096 x 1 ECL Static RAM 10-24 

100E474 1024 x 4 ECL Static RAM . 10-29 

100E484 4096 x 4 ECL Static RAM 10-36 

100E494 16,384x4 ECL Static RAM 10-43 

101E383 ECL/TTL Translator and High-Speed Bus Driver 10-11 

101E484 4096 x 4 ECL Static RAM 10-36 

101E494 16,384x4 ECL Static RAM 10-43 

2147 4096 x 1 Static R/W RAM 2-1 

2148 1024 x 4 Static R/W RAM 2-6 

2149 1024 x 4 Static R/W RAM 2-6 

21L48 1024 x 4 Static R/W RAM, Low Power 2-6 

21L49 1024 x 4 Static R/W RAM, Low Power 2-6 

27LS03 16 x 4 Static R/W RAM . . . 2-451 

27S03 16 x 4 Static RAV RAM 2-451 

27S07 16 x 4 Static R/W RAM 2-451 

290 1C CMOS 4-Bit Slice 6-1 

2909 A CMOS Microprogram Sequencers 6-8 

29 10 A CMOS Microprogram Controller 6-12 

2911 A CMOS Microprogram Sequencers 6-8 

3101 PLD ToolKit 13-1 

3102 Warpl PLD Compiler 13-3 

3200 PLDS-MAX + PLUS Design System 13-5 

3210 PLS-EDIF Bidirectional Netlist Interface 13-10 

3220 MAX+PLUS II Design System 13-17 

3300 QuickPro II 13-22 

3341 64 x 4 Serial Memory FIFO 5-1 

6116 2048 x 8 Static R/W RAM 2-12 

6116A 2048x8 Static R/W RAM 2-19 

6117A 2048 x 8 Static R/W RAM 2-19 

74S189 16x4 Static RAV RAM 2-451 

7B134 4Kx 8 Dual-Port Static RAM 2-104 

7B135 4Kx 8 Dual-Port Static RAM 2-104 

7B138 4K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY 2-114 

7B139 4Kx 8 Dual-Port Static RAM with Semaphores, INT, and BUSY 2-114 

7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY 2-128 

7B153 65,536x4 Expandable Static R/W RAM 2-164 

7B154 65,536 x 4 Expandable Static R/W RAM 2-164 

7B161 16,384 x 4 Static RAM Separate I/O 2-179 

7B162 16,384 x 4 Static RAM Separate I/O 2-179 

7B163 Expandable 262,144 x 1 Static R/W RAM with Separate I/O 2-202 

7B164 16,384x4 Static RAV RAM 2-208 

7B166 16,384x4 Static RAV RAM 2-208 

7B173 32,768 x 9 Synchronous Cache R/W RAM 2-285 
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7B174 32,768 x 9 Synchronous Cache R/W RAM 2-285 

7B180 4Kx 18 Cache Tag 2-294 

7B181 4Kx 18 Cache Tag 2-294 

7B185 8,192 x 8 Static RAM 2-328 

7B186 8,192 x 8 Static RAM 2-328 

7B191 65,536 x 4 Static R/W RAM Separate I/O 2-374 

7B192 65,536 x 4 Static R/W RAM Separate I/O 2-374 

7B193 262,144x1 Static R/W RAM 2-388 

7B194 65,536 x 4 Static R/W RAM 2-394 

7B195 65,536 x 4 Static R/W RAM with Output Enable 2-394 

7B196 65,536 x 4 Static R/W RAM with Output Enable 2-394 

7B197 262,144x1 Static R/W RAM 2-411 

7B199 32,768x8 Static R/W RAM 2-435 

7B201 128K x 8 Reprogrammable Power-Down PROM 3-4 

7B210 64Kx 16 Reprogrammable Power-Down PROM 3-9 

7B211 Reprogrammable Registered PROM 3-14 

7B333 General-Purpose Synchronous BiCMOS PLD 4-136 

7B335 Universal Synchronous EPLD 4-144 

7B336 6-ns BiCMOS PAL with Input Registers 4- 157 

7B337 7-ns BiCMOS PAL with Input Registers 4- 163 

7B338 6-ns BiCMOS PAL with Output Latches 4-169 

7B339 7-ns BiCMOS PAL with Output Latches 4-175 

7B921 HOTLink Transmitter/Receiver 7-1 

7B922 HOTLink Transmitter/Receiver 7-1 

7B923 HOTLink Transmitter/Receiver 7-1 

7B931 HOTLink Transmitter/Receiver 7-1 

7B932 HOTLink Transmitter/Receiver 7-1 

7B933 HOTLink Transmitter/Receiver 7-1 

7B991 Programmable Skew Clock Buffer (PSCB) 7-26 

7B992 Programmable Skew Clock Buffer (PSCB) 7-26 

7B1342 4K x 8 Dual-Port Static RAM with Semaphores 2- 104 

7C101 262,144 x 4 Static R/W RAM with Separate I/O , . 2-26 

7C102 262,144 x 4 Static R/W RAM with Separate I/O 2-26 

7C106 262,144x4 Static R/W RAM 2-32 

7C107 1,048,576 x 1 Static R/W RAM 2-38 

7C108 131,072 x 8 Static R/W RAM 2-44 

7C109 131,072 x 8 Static R/W RAM 2-44 

7C122 256 x 4 Static R/W RAM Separate I/O 2-51 

7C123 256 x 4 Static R/W RAM Separate I/O 2-57 

7C128 2048 x 8 Static R/W RAM 2-63 

7C128A 2048 x 8 Static R/W RAM 2-70 

7C130 1024 x 8 Dual-Port Static RAM 2-78 

7C131 1024 x 8 Dual-Port Static RAM 2-78 

7C132 2048 x 8 Dual-Port Static RAM 2-91 

7C136 2048 x 8 Dual-Port Static RAM 2-91 

7C140 1024 x 8 Dual-Port Static RAM 2-78 

7C141 1024x8 Dual-Port Static RAM 2-78 

7C142 2048 x 8 Dual-Port Static RAM 2-91 

7C146 2048 x 8 Dual-Port Static RAM 2-91 

7C147 4096x1 Static RAM 2-142 

7C148 1024x4 Static RAM 2-149 

7C149 1024x4 Static RAM 2-149 

7C150 1024x4 Static R/W RAM 2-156 

7C157A 16,384 x 16 Static R/W Cache Storage Unit 2-171 

7C158 Self-Timed Pipelined Static RAM 2-177 
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7C159 Self-Timed Pipelined Static RAM 2-178 

7C161 16,384 x 4 Static RAV RAM Separate I/O 2-185 

7C161A 16,384 x 4 Static RAV RAM Separate I/O 2-194 

7C162 16,384 x 4 Static RAV RAM Separate I/O 2-185 

7C162A 16,384 x 4 Static R/W RAM Separate I/O 2-194 

7C164 16,384x4 Static RAV RAM 2-214 

7C164A 16,384x4 Static RAV RAM 2-223 

7C166 16,384 x 4 Static RAV RAM with Output Enable 2-214 

7C166A 16,384 x 4 Static R/W RAM with Output Enable 2-223 

7C167 16,384x1 Static RAV RAM 2-231 

7C167A 16,384 x 1 Static RAM 2-238 

7C168 4096x4 Static RAM 2-245 

7C168A 4096x4 R/W RAM 2-252 

7C169 4096x4 Static RAM 2-245 

7C169A 4096x4 R/W RAM 2-252 

7C170 4096 x 4 Static R/W RAM 2-261 

7C170A 4096 x 4 Static R/W RAM 2-266 

7C171 4096 x 4 Static R/W RAM Separate I/O 2-271 

7C171A 4096 x 4 Static R/W RAM Separate I/O 2-277 

7C172 4096 x 4 Static R/W RAM Separate I/O 2-271 

7C172A 4096 x 4 Static R/W RAM Separate I/O 2-277 

7C182 8,192x9 Static R/W RAM 2-313 

7C183 2 x 4096 x 16 Cache RAM 2-320 

7C184 2 x 4096 x 16 Cache RAM 2-320 

7C185 8,192x8 Static RAV RAM 2-333 

7C185A 8,192x8 Static RAV RAM 2-342 

7C186 8,192x8 Static R/W RAM 2-333 

7C186A 8,192x8 Static RAV RAM 2-342 

7C187 65,536x1 Static RAV RAM 2-351 

7C187A 65,536x1 Static RAV RAM 2-360 

7C189 16x4 Static R/W RAM 2-368 

7C190 16x4 Static RAV RAM 2-368 

7C191 65,536x4 Static RAV RAM Separate I/O 2-380 

7C192 65,536x4 Static RAV RAM Separate I/O 2-380 

7C194 65,536x4 Static R/W RAM 2-402 

7C195 65,536 x 4 Static RAV RAM with Output Enable 2-402 

7C196 65,536 x 4 Static RAV RAM with Output Enable 2-402 

7C197 262,144x1 Static RAV RAM 2-417 

7C198 32,768x8 Static R/W RAM 2-425 

7C199 32,768x8 Static RAV RAM 2-425 

7C225 512 x 8 Registered PROM 3-19 

7C235 1024 x 8 Registered PROM 3-26 

7C245 2048 x 8 Reprogrammable Registered PROM 3 -33 

7C245A 2048 x 8 Reprogrammable Registered PROM 3-34 

7C251 16,384 x 8 Power-Switched and Reprogrammable PROM 3-42 

7C254 16,384 x 8 Reprogrammable PROM 3-42 

7C258 2Kx 16 Reprogrammable State Machine PROM 3-48 

7C259 2Kx 16 Reprogrammable State Machine PROM 3-48 

7C261 8192 x 8 Power-Switched and Reprogrammable PROM 3-59 

7C263 8192x8 Reprogrammable PROM . 3-59 

7C264 8192 x 8 Reprogrammable PROM 3—59 

7C265 64K Registered PROM 3-68 

7C266 8192 x 8 Power-Switched and Reprogrammable PROM 3-76 

7C268 8192 Registered Diagnostic PROM 3-83 

7C269 8192 Registered Diagnostic PROM 3-83 
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7C270 16Kx 16 Processor-Specific PROM 3-96 

7C271 32,768 x 8 Power Switched and Reprogrammable PROM 3-106 

7C274 32,768 x 8 Reprogrammable PROM 3-106 

10212 16Kx 16 Reprogrammable Registered PROM 3—114 

7C273 16K x 16 Power-Switched and Reprogrammable PROM 3-121 

7C275 16Kx 16 Reprogrammable Registered PROM 3-126 

7C276 16Kx 16 Reprogrammable PROM 3-133 

7C277 32,768 x 8 Reprogrammable Registered PROM 3-138 

7C279 32,768 x 8 Reprogrammable Registered PROM 3-138 

7C281 1024x8 PROM 3-147 

7C282 1024x8 PROM 3-147 

7C285 65,536 x 8 Reprogrammable Fast Column Access PROM 3-153 

7C286 65,536 x 8 Reprogrammable Registered PROM 3-162 

7C287 65,536 x 8 Reprogrammable Registered PROM 3-162 

7C289 65,536 x 8 Reprogrammable Fast Column Access PROM 3-153 

7C291 2048x8 Reprogrammable PROM 3-169 

7C291A 2048 x 8 Reprogrammable PROM 3-170 

7C292 2048 x 8 Reprogrammable PROM 3-169 

7C292A 2048 x 8 Reprogrammable PROM 3-170 

7C293A 2048x8 Reprogrammable PROM 3-170 

7C325 Timing Control Unit 4-95 

7C330 CMOS Programmable Synchronous State Machine 4-102 

7C331 Asynchronous Registered EPLD 4-113 

7C332 Registered Combinatorial EPLD 4-126 

7C340 EPLD Family Multiple Array Matrix High-Density EPLDs 4-181 

7C341 192-Macrocell MAX EPLD 4-190 

7C342 128-Macrocell MAX EPLD 4-201 

7C343 64-Macrocell MAX EPLD 4-214 

7C344 32-Macrocell MAX EPLD 4-225 

7C345 128-Macrocell MAX EPLD 4-201 

7C361 Ultra High Speed State Machine EPLD 4-235 

7C401 64 x 4 Cascadeable FIFO 5-6 

7C402 64 x 5 Cascadeable FIFO 5-6 

7C403 64 x 4 Cascadeable FIFO with Output Enable 5-6 

7C404 64 x 5 Cascadeable FIFO with Output Enable 5-6 

7C408A 64 x 8 Cascadeable FIFO 5-16 

7C409A 64 x 9 Cascadeable FIFO 5-16 

7C420 512 x 9 Cascadeable FIFO 5-30 

7C421 512 x 9 Cascadeable FIFO 5-30 

7C424 1024 x 9 Cascadeable FIFO 5-30 

7C425 1024 x 9 Cascadeable FIFO 5-30 

7C428 2048 x 9 Cascadeable FIFO 5-30 

7C429 2048 x 9 Cascadeable FIFO 5-30 

7C432 4096 x 9 Cascadeable FIFO 5-45 

7C433 4096 x 9 Cascadeable FIFO 5-45 

7C439 2048 x 9 Bidirectional FIFO 5-58 

7C441 512x9 Synchronous FIFO 5-71 

7C443 2K x 9 Synchronous FIFO 5-71 

7C451 512 x 9 Cascadeable Clocked FIFO 5-84 

7C453 2Kx 9 Cascadeable Clocked FIFO 5-84 

7C460 8Kx 9 Cascadeable FIFO 5-105 

7C462 16Kx 9 Cascadeable FIFO 5-105 

7C464 32Kx 9 Cascadeable FIFO 5-105 

7C470 8K x 9 FIFO 5-117 

7C472 16K x 9 FIFO 5-117 
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7C474 32K x 9 FIFO 5-117 

7C510 16x16 Multiplier Accumulator 6-17 

7C516 16x16 Multipliers 6-27 

7C517 16 x 16 Multipliers 6—27 

7C601A 32-Bit RISC Processor 8-6 

7C602A Floating-Point Unit 8-14 

7C604A Cache Controller and Memory Management Unit 8-20 

7C605A Cache Controller and Memory Management Unit 8-29 

7C611A 32-Bit RISC Controller 8-39 

7C613 MBus Memory Controller 8-46 

7C614 MBus Peripheral I/O Controller 8-47 

7C615 Interrupt Controller 8-48 

7C616 MBus-to-SBus Interface Controller 8-49 

7C617 MBus-to-Video Graphics Controller 8-50 

7C618 SBus Controller 8-51 

7C901 CMOS 4-Bit Slice 6-38 

7C909 CMOS Microprogram Sequencers 6-52 

7C910 CMOS Microprogram Controller 6-62 

7C911 CMOS Microprogram Sequencers 6-52 

7C964 Bus Interface Logic Circuit 11-39 

7C1001 256K x 4 Static R/W RAM with Separate I/O 2-441 

7C1002 256K x 4 Static R/W RAM with Separate I/O 2-441 

7C1006 256K x 4 Static R/W RAM 2-442 

7C1007 lMxl Static R/W RAM 2-443 

7C1009 128K x 8 Static R/W RAM 2-444 

7C9101 CMOS 16-Bit Slice 6-73 

7C9115 CMOS 16-Bit Microprogrammed ALU 6-90 

7C9116 CMOS 16-Bit Microprogrammed ALU 6-90 

7C9117 CMOS 16-Bit Microprogrammed ALU 6-90 

7M194 64K x 4 Static RAM Module 2-445 

7M199 32K x 8 Static RAM Module 2-446 

93422 256 x 4 Static R/W RAM 2-456 

93422A 256 x 4 Static R/W RAM 2-456 

93L422 256 x 4 Static R/W RAM 2-456 

93L422A 256 x 4 Static R/W RAM 2-456 

M1240 256K x 4 Static RAM Module 9-5 

Ml 420 128Kx 8 Static RAM Module 9-6 

Ml 422 128K x 8 Static RAM Module 9-11 

Ml 423 128K x 8 Static RAM Module 9-16 

M1441 256Kx 8 Static RAM Module 9-17 

Ml 460 512Kx 8 Static RAM Module 9-18 

M1461 512K x 8 Static RAM Module 9-23 

Ml 464 512K x 8 Static RAM Module 9-29 

M1465 512Kx 8 Static RAM Module 9-35 

M1466 512K x 8 Static RAM Module 9-40 

M1471 1024Kx 8 Static RAM Module 9-47 

M1481 2048K x 8 Static RAM Module 9-47 

M1540 256K x 9 Buffered Static RAM Module with Separate I/O 9-53 

M1560 1024K x 9 Buffered Static RAM Module with Separate I/O 9-58 

M1610 16Kx 16 Static RAM Module 9-63 

M1611 16Kx 16 Static RAM Module 9-64 

Ml 620 64K x 16 Static RAM Module 9-70 

M1621 64K x 16 Static RAM Module 9-75 

M1622 64Kx 16 Static RAM Module 9-76 

M1624 64Kx 16 Static RAM Module 9-81 
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M1641 256K x 16 Static RAM Module 9-86 

M1720 32K x 24 Static RAM Module 9-91 

M1730 64K x 24 Static RAM Module 9-96 

M1821 16K x 32 Static RAM Module 9-101 

M1822 16K x 32 Static RAM Module with Separate I/O 9-108 

M1828 32K x 32 Static RAM Module 9-115 

M1830 64K x 32 Static RAM Module 9-121 

M1831 64K x 32 Static RAM Module 9-126 

M1832 64Kx 32 Static RAM Module 9-131 

M1836 128Kx 32 Static RAM Module 9-136 

M1838 128K x 32 Static RAM Module 9-141 

M1840 256KX 32 Static RAM Module 9-146 

M1841 256Kx 32 Static RAM Module 9-152 

M1910 16K x 68 Static RAM Module 9-158 

M1911 16Kx 68 Static RAM Module 9-159 

M4210 Cascadeable 8K x 9 FIFO 9-160 

M4220 Cascadeable 16Kx 9 FIFO 9-160 

M4241 64K x 9 FIFO 9-169 

M6001K SPARCore CPU Module 8-52 

M6002K SPARCore Dual-CPU Module 8-58 

M6003K SPARCore CPU Module for Multiprocessing 8-65 

M7232 DRAM Controller Module 9-175 

M7264 DRAM Controller Module 9-175 

PAL20 Series 5-ns, Industry-Standard, 20-Pin PLDs 4-28 

PALC20 Series Reprogrammable CMOS PAL C 16L8, 16R8, 16R6, 16R4 4-13 

PAL22V10C Universal PAL Device 4-77 

PAL22V10D Flash Erasable, Reprogrammable CMOS PAL Device 4-88 

PAL22VP10C Universal PAL Device 4-77 

PALC20G10 CMOS Generic 24-Pin Reprogrammable Logic Device 4-29 

PALC20G10B CMOS Generic 24-Pin Reprogrammable Logic Device 4—29 

PALC20G10C Generic 24-Pin PAL Device 4-37 

PALC22V10 Reprogrammable CMOS PAL Device 4-57 

PALC22V10B Reprogrammable CMOS PAL Device 4-67 

PLD610 Multipurpose BiCMOS PLD 4-249 

PLDC18G8 CMOS Generic 20-Pin Programmable Logic Device 4-6 

PLDC20RA10 Reprogrammable Asynchronous CMOS Logic Device 4-47 

VAC068 VMEbus Address Controller 11-16 

VIC068 VMEbus Interface Controller 11-1 

VIC64 VMEbus Interface Controller with D64 Functionality 11-27 
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Cypress Semiconductor Background 

Cypress Semiconductor was founded in April 1983 with the stated 
goal of serving the high-performance semiconductor market. This 
market is served by producing the highest-performance integrated 
circuits using state-of-the-art processes and circuit design. Cypress 
is a complete semiconductor manufacturer, performing its own 
process development, circuit design, wafer fabrication, assembly, 
and test. The company went public in May 1986 and was listed on 
the New York Stock Exchange in October 1988. 

The initial semiconductor process, a CMOS process employing 
1.2-micron geometries, was introduced in March 1984. This pro- 
cess is used in the manufacturing of Static RAMs and Logic cir- 
cuits. In the third quarter of 1984, a 1.2-micron CMOS EPROM 
process was introduced for the production of programmable prod- 
ucts. At the time of introduction, these processes were the most 
advanced production processes in the industry. Following the 
1.2-micron processes, a 0.8-micron CMOS SRAM process was im- 
plemented in the first quarter of 1986, and a 0.8-micron EPROM 
process in the third quarter of 1987. To stay at the forefront of pro- 
cess technology, Cypress’s 1 -megabit SRAM is manufactured us- 
ing its proprietary 0.65-micron CMOS process. 

In keeping with the strategy of serving the high-performance mar- 
kets with state-of-the-art integrated circuits. Cypress introduced 
two new processes in 1989. These were a bipolar submicron pro- 
cess, targeted for ECL circuits, and a BiCMOS process to be used 
for most types of TTL and ECL circuits. 

The circuit design technology used by Cypress is also state of the 
art. This design technology, along with advanced process technol- 
ogy, allows Cypress to introduce the fastest, highest-performance 
circuits in the industry. Cypress’s products fall into seven families: 
high-speed Static RAMs, PROMS, Programmable Logic Devices, 
Logic, RISC microprocessors, ECL SRAMs and PLDs, and mod- 
ule products. Members of the CMOS Static RAM family include 
devices in densities of 64 bits to 1 megabit, and performance from 
7 ns to 35 ns. The various organizations, 16 x 4, 256 x 4 through 1 
Mbit x 1, 256K x 4, and 128K x 8 provide optimal solutions for 
applications such as large mainframes, high-speed controllers, 
communications, and graphics display. Cypress’s BiCMOS family 
of 64K and 256K SRAMs in 16K x 4 and 32K x 8 configurations 
offers speeds as fast as 8 ns. Cypress’s cache RAMs include a 4Kx 
18 cache tag RAM at 12 ns match, a 32K x 9 cache RAM with a 
14-ns access time, and an 8Kx 16 cache RAM with a 25-ns access 
time. 

Cypress’s programmable products consist of high-speed CMOS 
PROMs employing an EPROM programming element and Pro- 
grammable Logic Devices (PLDs) based on CMOS EPROM, 
CMOS FLASH, and BiCMOS Fuse technology. Like the high- 
speed Static RAM family, these products are the natural choice to 
replace older devices because they provide superior performance 
at one half of the power consumption. PROM densities range 
from 4 kilobits to 1 Mbit in byte-wide and x 16 organizations. PLD 
products range from 20 pins to 84 pins with performance as fast as 
5-ns propagation delay and 156-MHz operational frequency. To 
support new programmable products, Cypress introduced the 
QuickPro® programming system (CY3000) for PLDs and 
PROMs, and the PLD ToolKit for PLDs. QuickPro is a develop- 
ment tool that includes a single, IBM PC® compatible add-on 
board and a software utility program. The PLD ToolKit is a soft- 
ware design tool that assembles and simulates logic functions, gen- 
erates JEDEC files, and reverse assembles to create source files. 
Both QuickPro and the PLD ToolKit software are updated via 
floppy disk, thereby allowing quick support of all Cypress pro- 
grammable products. Cypress has also introduced a VHDL-based 


compiler, called WARP1, to provide high-level design support of 
the worlds fastest state machine PLD, the 125-MHz CY7C361. 

Logic products include circuits such as 4-bit and 16-bit slices, 16 x 
16 multipliers and 16-bit microprogrammable ALUs, a family of 
1K/2K x 8 and 4K/8K x 8 dual-port SRAMS, as well as a family of 
FIFOs that range from 64 x 4 to 32Kx 9. Cypress also offers appli- 
cation-specific FIFOs such as the 2Kx 9 bidirectional FIFO and 
the 512/2K x 9 clocked FIFO. FIFOs provide the interface be- 
tween digital information paths of widely varying speeds. This al- 
lows the information source to operate at its own intrinsic speed, 
while the results may be processed or distributed at a speed com- 
mensurate with need. 

Cypress’s Datacom group has developed a family of 300-MHz 
point-to-point transmitter/receivers. HOTLink® is compliant 
with the IBM ESCON® and Fibre Channel computer network 
standards, and will also have applications in military, graphics, and 
instrumentation systems. The Datacom group is also responsible 
for the Programmable Skew Clock Buffer, which allows designers 
to compensate for trace delays and load capacitance in high per- 
formance systems. 

As a result of the acquisition of VTC’s manufacturing facility in 
Minnesota, Cypress has created a VME Bus Interface Products 
group. Cypress will continue to manufacture VTC’s VIC and VAC 
VME devices on the 0.8-micron CMOS process. 

Until 1988, all Cypress products were TTL I/O -compatible. In 
1989, Cypress introduced ECL products having access times 
(propagation delays) of less than 3.5 ns in either of the popular I/O 
configurations, 100K or 10K/10KH. ECL RAMs include 256 x 4, 
1 Kx4,4Kx 4, and 16Kx 4 RAM families with balanced read/write 
cycles. The ECL PLDs are combinatorial 16P8 and 16P4 devices 
that can be programmed on QuickPro and other commercially 
available programming tools. Both the RAMs and PLDs are of- 
fered in low-power versions, reducing operating power by 30 per- 
cent while achieving 5-ns access times (RAM) and 4-ns tpo (PLD). 

The module family consists of both standard and custom modules 
incorporating circuits from the other six product families. This ca- 
pability provides a fast, low-risk solution for designs requiring the 
ultimate in system performance and density. SRAM and FIFO 
module configurations are available depending on height and 
board real estate constraints. Modules include Single-In-Line, 
Dual-In-Line, Dual Single-In-line, Vertical Dual-In-Line, Quad- 
In-Line, and (Staggered) Zig-Zag-In-Line packages. 

Cypress’s CY7C600 family of RISC microprocessor products pro- 
vides state-of-the-art high-performance computing for applica- 
tions ranging from UNIX-based business computers and worksta- 
tions to embedded controls. Based on the SPARC® RISC 
architecture, the family provides a complete solution with Integer 
Unit (IU), Floating-Point Unit (FPU), Cache Control and 
Memory Management Unit (CMU), and Cache RAMs (CRAMs). 
The family is functionally partitioned to provide a range of fea- 
tures, performance, and price to suit each type of application. It 
has also been expanded to provide full CPU modules for both 
single-processor and multiprocessor applications. Additional 
products have been developed that provide support for peripheral 
devices in order to simplify workstation design. 

Situated in California’s Silicon Valley (San Jose), Round Rock 
(Austin), Texas, and Bloomington, Minnesota, Cypress houses 
R&D, design, wafer fabrication, assembly, and administration. 
The facilities are designed to the most demanding technical and 
environmental specifications in the industry. At the Texas and 
Minnesota facilities, the entire wafer fabrication area is specified 
to be a Class 1 environment. This means that the ambient air has 
less than 1 particle of greater than 0.2 microns in diameter per cu- 
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bic foot of air. Other environmental considerations are carefully 
insured: temperature is controlled to a ±0.1 degree Fahrenheit 
tolerance; filtered air is completely exchanged more than 10 times 
each minute throughout the fab; and critical equipment is situated 
on isolated slabs to minimize vibration. 

Attention to assembly is equally as critical. Cypress assembles 
80% of its packages in the United States at its San Jose, California 
plant. Assembly is completed in a clean room until the silicon die 
is sealed in a package. Lead frames are handled in carriers or cas- 
settes through the entire operation. Automated robots remove 
and replace parts into cassettes. Using sophisticated automated 
equipment, parts are assembled and tested in less than five days. 
The Cypress assembly line is the most flexible, automated line in 
the United States. It has also been expanded to provide full CPU 
modules for both single- and multiprocessor applications. Addi- 
tional products have been developed which provide support for 
peripheral devices in order to simplify workstation design. 

Cypress has added Tape Automated Bonding (TAB) to it package 
offering. TAB, a surface-mount packaging technology, provides 
the densest lead and package footprint available for fully tested 
die. 

As a result of the acquisition of VTC’s manufacturing facility in 
Minnesota, Cypress has created a VME Bus Interface Products 
group. Cypress will continue to manufacture VTC’s VIC and 
VAC VME devices on the 0.8 micron CMOS process. 

The Cypress motto has always been “only the best — the best facili- 
ties, the best equipment, the best employees ... all striving to make 
the best CMOS, BiCMOS, and bipolar products. 

Cypress Process Technology 

In the last decade, there has been a tremendous need for high-per- 
formance semiconductor products manufactured with a balance 
of SPEED, RELIABILITY, and POWER. Cypress Semiconduc- 
tor has overcome the classically held perceptions that CMOS is a 
moderate-performance technology. 

Cypress initially introduced a 1.2-micron “N” well technology with 
double-layer poly and a single-layer metal. The process employs 
lightly doped extensions of the heavily doped source and drain re- 
gions for both “N” and “P” channel transistors for significant im- 
provement in gate delays. Further improvements in performance, 
through the use of substrate bias techniques, have added the bene- 
fit of eliminating the input and output latch-up characteristics as- 
sociated with the older CMOS technologies. 

Cypress pushed process development to new limits in the areas of 
PROMs (Programmable Read Only Memory) and EPLDs (Er- 
aseable Programmable Logic Devices). Both PROMs and EPLDs 
have existed since the early 1970s in a bipolar process that 
employed various fuse technologies and was the only viable high- 
speed nonvolatile process available. Cypress PROMs and EPLDs 
use EPROM technology, which has also been in use in MOS (Met- 
al Oxide Silicon) also since the early 1970s. EPROM technology 
has traditionally emphasized density advantages while forsaking 
performance. Through improved technology, Cypress has pro- 
duced the first high-performance CMOS PROMs and EPLDs, re- 
placing their bipolar counterparts. 

To maintain our leadership position in CMOS technology, Cy- 
press has introduced a sub-micron technology into production. 


This 0.8 micron breakthrough makes Cypress’s CMOS one of the 
most advanced production processes in the world. The drive to 
maintain leadership in process technology has not stopped with 
the 0.8-micron devices. Cypress will bring a 0.65 -micron process to 
production in 1991 with the introduction of its 1-megabyte 
SRAM. 

To further enhance the technology from the reliability direction, 
improvements have been incorporated in the process and design, 
minimizing electrostatic discharge and input signal clipping prob- 
lems. 

Finally, although not a requirement in the high-performance are- 
na, CMOS technology substantially reduces the power consump- 
tion for any device. This improves reliability by allowing the device 
to operate at a lower die temperature. Now higher levels of inte- 
gration are possible without trading performance for power. For 
instance, devices may now be delivered in plastic packages without 
any impact on reliability. 

While addressing the performance issues of CMOS technology, 
Cypress has not ignored the quality and reliability aspects of tech- 
nology development. Rather, the traditional failure mechanisms 
of electrostatic discharge (ESD) and latch-up have been ad- 
dressed and solved through process and design technology innova- 
tion. 

ESD-induced failure has been a generic problem for many high- 
performance MOS and bipolar products. Although in its earliest 
years, MOS technology experienced oxide reliability failures, this 
problem has largely been eliminated through improved oxide 
growth techniques and a better understanding of the ESD prob- 
lem. The effort to adequately protect against ESD failures is per- 
turbed by circuit delays associated with ESD protection circuits. 
Focusing on these constraints, Cypress has developed ESD pro- 
tection circuitry specific to 1.2- and 0.8-micron CMOS process 
technology. Cypress products are designed to withstand voltage 
and energy levels in excess of 2001 volts and 0.4 milli-joules. 

Latch-up, a traditional problem with CMOS technologies, has 
been eliminated through the use of substrate bias generation tech- 
niques, the elimination of the “P” MOS pull-ups in the output 
drivers, the use of guardring structures and care in the physical lay- 
out of the products. 

Cypress has also developed additional process innovations and en- 
hancements: the use of multilayer metal interconnections, ad- 
vanced metal deposition techniques, silicides, exclusive use of 
plasma for etching and ashing process steps, and 100 percent step- 
per technology with the world’s most advanced equipment. 

A wholly owned subsidiary of Cypress, Aspen Semiconductor, has 
developed a BiCMOS technology to augment the capabilities of 
the Cypress CMOS processes. The new BiCMOS technology is 
based on the Cypress 0.8-micron CMOS process for enhanced 
manufacturability. Like CMOS, the process is scalable, to take ad- 
vantage of finer line lithography. Where speed is critical, Cypress 
BiCMOS allows increased transistor performance. It also allows 
reduced power in the non-speed critical sections of the design to 
optimize the speed/power balance. The BiCMOS process makes 
memories and logic operating up to 400 MHz possible. 

Cypress technologies have been carefully designed, creating prod- 
ucts that are “only the best” in high-speed, excellent reliability, 
and low power. 


IBM PC and IBM ESCON are registered trademarks of International Business Corporation. 
QuickPro and HOTLink are trademarks of Cypress Semiconductor Corporation. 

SPARC is a registered trademark of SPARC International, Inc. 
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In general, the codes for all products (except modules and VMEbus products) follow the format below. 


1 


PAL & PLD 

PREFIX 

DEVICE 

SUFFIX 

1 PAL C 1 

1 16R8 1 

1 -25 

P 

C 1 

PALC 

I6R8 

L-35 

P 

C 

PALC 

22V10 

-25 

W 

C 

PLD C 

20G10 

-25 

W 

C 

CY 

7C330 

-33 

P 

C 

CY 

10E302 

-2.5 

D 

C 

CY 

100E302 

-2.5 

D 

C 


RAM, PROM, FIFO, pP, ECL 
PREFIX DEVICE SUFFIX 
1 CY 1 1 7C128 1 1 -45 D M B 1 



FAMILY 

I PAL 20 * 

LOW POWER PAL 20 
PAL 24 VARIABLE PRODUCT TERMS 
GENERIC PLD 24 

PLD SYNCHRONOUS STATE MACHINE 
10K ECL PLD 
1 00K ECL PLD 


FAMILY 


1 CMOS SRAM 
BiCMOS SRAM 
PROM 
FIFO 

loK ECL SRAM 
100K ECL SRAM 


PROCESSING 

B = MIL-STD-883C FOR MILITARY PRODUCT 

= LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT 
T = SURFACE-MOUNTED DEVICES (V & S PACKAGE) TO 
BE TAPE AND REELED 

R = LEVEL 2 PROCESSING ON TAPE AND REELED DEVICES 

TEMPERATURE RANGE 

C = COMMERCIAL (0°C TO +70°C) 

I = INDUSTRIAL (-40°C TO +85°C) 

M = MILITARY (-55°C TO +125°C) 


PACKAGE 

B = PLASTIC PIN GRID ARRAY (PPGA) 

D = CERAMIC DUAL IN-LINE PACKAGE (CE RDIP)/BRAZED DIP 
E = TAPE AUTOMATED BONDING (TAB) 

F = FLATPACK (SOLDER-SEALED FLAT PACKAGE) 

G = PIN GRID ARRAY (PGA) 

H = WINDOWED LEADED CHIP CARRIER 
J = PLASTIC LEADED CHIP CARRIER (PLCC) 

K = CERPACK (GLASS-SEALED FLAT PACKAGE) 

L = LEADLESS CHIP CARRIER (LCC) 

N = PLASTIC QUAD FLATPACK (PQFP) 

P = PLASTIC DUAL IN-LINE (PDIP) 

Q = WINDOWED LEADLESS CHIP CARRIER (LCC) 

R = WINDOWED PIN GRID ARRAY (PGA) 

S = SOIC (GULL WING) 

T = WINDOWED CERPACK 
U = CERAMIC QUAD FLATPACK (CQFP) 

V = SOIC (J LEAD) 

W = WINDOWED CERAMIC DUAL IN-LINE PACKAGE (CERDIP) 
X = DICE (WAFFLE PACK) 

Y = CERAMIC LEADED CHIP CARRIER 


SPEED (ns or MHz) 

L = LOW-POWER OPTION 
A, B, C = REVISION LEVEL 


e.g., CY7C128— 35PC, PALC16R8L- 25PC 
Cypress FSCM #65786 


1-3 


INFO 



Ordering Information 


The codes for module and VMEbus products follow the the formats below. 

Modules 


PREFIX DEVICE SUFFIX 

1 CYM 1 1 1001 1 1 L HD -120MB 1 

CYM 6001 K -40 

I— PROCESSING 

B = MIL-STD-883C 
= STANDARD 

TEMPERATURE RANGE 

C = 0°C TO +70°C 
I = — 40°CTO +85°C 
M = — 55°CTO+125°C 

SPEED 

I— — CONFIGURATION 

D = DUAL-IN-LINE 
F = FLAT SINGLE-IN-LINE 
G = PIN GRID ARRAY 

J = PLASTIC LEADED CHIP CARRIER (PLCC) 

M = SINGLE-IN-LINE MEMORY MODULE (SIMM) 
N = SIMM FOR ANGLED SOCKETS 
Q = QUAD-IN-LINE 
S = SINGLE-IN-LINE 
V = VERTICAL DIP 
Z = ZIGZAG-IN-LINE 

TYPE 

H = HERMETIC 
K = 3.30” X 5.78” FORM FACTOR 
P = PLASTIC 

S = PLASTIC ON CERAMIC 


DATA RETENTION 

L = 2.0V DATA RETENTION GUARANTEED 
= STANDARD 


VMEbus Products 


PREFIX DEVICE SUFFIX 
1 VIC 1 1 068A 1 1 BCB 1 


PROCESSING 


B = MIL-STD-883C 
= STANDARD 


TEMPERATURE RANGE 


C = 0°CTO+70°C 
I = -40°C TO +85°C 
M = — 55°C TO +125°C 


PACKAGE 


B = PLASTIC PIN GRID ARRAY (PPGA) 
G = PIN GRID ARRAY (PGA) 

N = PLASTIC QUAD FLATPACK (PQFP) 
U = CERAMIC QUAD FLATPACK (CQFP) 


Cypress FSCM #65786 



CYPRESS 

SEMICONDUCTOR 


1 


Cypress Semiconductor 
Bulletin Board System (BBS) 
Announcement 
Version 1.1 


Cypress Semiconductor supports a 24-hour electronic Bulletin Board System (BBS) that allows Cypress 
Applications to better serve our customers by allowing them to transfer files to and from the BBS. 

The BBS is set up to serve in multiple ways. One of its purposes is to allow customers to receive the most 
recent versions of the QuickPro programming software. Another is to allow the customers to send PLD pro- 
gramming files that they are having trouble with to the BBS. Cypress Applications can then find the errors 
in the files, correct them, and place them back on the BBS for the customer to download. The customer may 
also ask questions in our open forum message area. The sysop (system operator) will forward these questions 
to the appropriate applications engineer for an answer. The answers then get posted back into the forum. 
The BBS also allows the customer to communicate with their local FAE electronically. 

Communications Set-Up 

The BBS is attached to a USRobotics HST Dual Standard modem capable of 14.4-Kbaud rates without com- 
pression and rates upwards of 19.2-Kbaud with compression. It is compatible with CCITT V.32 bis, V.32, V.22 
(2400-baud), Bell 212A (1200-baud), CCITT V.42, and CCITT V.42 bis. It also handles MNP levels 2, 3, 4, 
and 5. 

To call the BBS, set your communication package parameters as follows: 

Baud Rate: 1200 baud to 19.2 Kbaud. Max. is determined by your modem. 

Data Bits: 8 
Parity: None (N) 

Stop Bits: 1 

The phone number for the BBS is (408) 943-2954 (data). 

If you have any problems or questions regarding the BBS, please contact Cypress Applications at (408) 
943-2821 (voice). 

There is also a Japan BBS whose number is 81-423—69-8220. 
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Application Notes 


CYPRESS 
W SEMICONDUCTOR 


Contact a Cypress representative to receive copies of the application notes listed here. 


General Information 

System Design Considerations When Using Cypress CMOS 
Circuits 

Power Characteristics of Cypress Products 
Tips for High-Speed Logic Design 

Protection, Decoupling, and Filtering of Cypress CMOS Circuits 

Modules 

Choosing Packages in High-Density Module Designs 

The Multichip Family of Universal JEDEC ZIP/SIMM Modules 

ECL and TTL BiCMOS 

Noise Considerations in High-Speed Logic Systems 
Using ECL in Single +5V TTL Systems 

BiCMOS TTL and ECL SRAMs Improve High-Performance 
Systems 

PLCC and CLCC Packaging for High-Speed Parts 
A New Generation of BiCMOS High-Speed TTL SRAMs 

Access Time vs. Load Capacitance for High-Speed BiCMOS TTL 
SRAMs 

Memory and Support Logic for Next-Generation ECL Systems 

SRAMs 

Cypress IC I/O Characteristics 
Understanding Dual-Port RAMs 
Using Dual-Port RAMs Without Arbitration 
Using Cypress SRAMs to Implement 386 Cache 
Combining SRAMs Without an External Decoder 

BiCMOS TTL SRAMs Improve MIPS R3000 and R3000A 
Systems 

Implementing Coherent Caches Using the CY7C180/181 

PROMs 

Pinout Compatibility Considerations of SRAMs and PROMs 

Introduction to Diagnostic PROMs 

Interfacing the CY7C289 to the AM29000 

Interfacing the CY7C289 to the CY7C601 

Generating PROM Code Using C, Basic, and ABEL 

State Machine PROM Design Examples 

Using PLD ToolKit with the CY7C361 

Designing Counters with the CY7C361 EPLD 

CY7C361 Arbiter with Fairness and Priority Modes 


PLDs 

Introduction to Programmable Logic 

CMOS PAL Basics 

Are Your PLDs Metastable? 

PLD-Based Data Path For SCSI-2 

PAL Design Example: A GCR Encoder/Decoder 

T2 Framing Circuitry 

Using CUPLwith Cypress PLDs 

Using ABEL to Program the Cypress 22V10 

Using ABEL to Program the CY7C330 

Using ABEL 3.2 to Program the Cypress CY7C331 

Using Log/IC to Program the CY7C330 

State Machine Design Considerations and Methodologies 

Understanding the CY7C330 Synchronous EPLD 

Using the CY7C330 in Closed-Loop Servo Control 

FDDI Physical Connection Management Using the CY7C330 

Bus-Oriented Maskable Interrupt Controller 

Using the CY7C330 as a Multichannel Mbus Arbiter 

Using the CY7C331 as a Waveform Generator 

CY7C331 Application Example: Asynchronous, Self-Timed 

VMEbus Requestor 

Understanding the CY7C361 

Using the CY7C361 as an MBus Arbiter 

TMS320C30/VME Signal Conditioner Using the CY7C361 

DMA Control Using the CY7C342 MAX EPLD 

Interfacing PROMs and RAMs to High-Speed DSP Using MAX 

FIFO RAM Controller with Programmable Flags 

Design Tips for Advanced MAX Users 

One Hot State Encoding Using the CY7C344 MAX PLD 

Event Generator Implemented in the CY7C361 PLD 

Using the CY7C332 as a Mealy State Machine: A Priority 
Encoder Example 

Dual-Ported Memory Design Using Standard SRAMs and the 
CY7C361 PLD 

Multiprocessor Interrupt Distribution Unit Using MAX 

Combinatorial Cross Bar Switch Implemented in MAX (written 
in French) 

Using PLD ToolKit with the CY7C361 
Designing Counters with the CY7C361 EPLD 
CY7C361 Arbiter with Fairness and Priority Modes 
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Logic 

Understanding Small FIFOs 
Understanding Large FIFOs 

Designing with the CY7C439 Bidirectional FIFO (BIFO) 

Microcoded System Performance 

Systems with CMOS 16-Bit Microprocessor ALUs 

System Architectures Using the CY7C439 Bidirectional FIFO 

RISC 

SPARC Software Advantages Over CISC 

Register Windows 

CY7C600 System Design Footnotes 

The Impact of Memory on High-Performance RISC 
Microprocessors 

High-Speed CMOS SPARC Design 

SPARC System Surface-Mount Design 

Memory System Design for the CY7C601 SPARC Processor 

Cache Memory Design 


Synchronous Trap Identification for CY7C600 Systems 

An Introduction to MBus 

Multiprocessing System Boot-Up 

Porting UNIX to the CY7C604 or CY7C605 

Getting Started with Real-Time Embedded System Development 

SPARC as a Real-Time Controller 

Memory Protection and Address Exception Logic for the 
CY7C611 SPARC Controller 

Using the CY7C611 for High-Performance Embedded 
Applications 

Discrete Cache System Design for the CY7C611 Processor 

Interfacing to the Mezzanine Bus: Emerging Standards for RISC 
Processor Buses 

Bus Products 

VIC068 Special Features and Tips 

Interfacing the VIC068 to MC68020 

Interfacing the 68040 Processor to VIC068A 

Interfacing the t800 Transputer to V1C068A Using the CY7C361 
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Size 

Organization 

Pins 

PartNumber 

Speed (ns) 

ICC/ISB 

(mA@ns) 

Packages 

Availability 

64 

16 x 4 — Inverting 

16 

CY7C189 

tAA = 15, 25 

55 @25 

D,L,P 

Now 

64 

16 x 4 — Non-Inverting 

16 

CY7C190 

tAA = 15,25 

55 @25 

D,L,P 

Now 

64 

16 x 4 — Inverting 

16 

CY74S189 

tAA = 35 

90 @35 

D,P 

Now 

64 

16x4 — Inverting 

16 

CY27S03A 

tAA = 25, 35 

90 @25 

D,L,P 

Now 

64 

16 x 4 — Non-Inverting 

16 

CY27S07A 

tAA = 25, 35 

90 @25 

D,L,P 

Now 

64 

16 x 4 — Inverting Low Power 

16 

CY27LS03M 

tAA = 65 

38 @65 

D,L 

Now 

IK 

256 x4 

22 

CY7C122 

tAA = 15, 25, 35 

60 @25 

D, L, P, S 

Now 

IK 

256x4 

24S 

CY7C123 

tAA = 7, 9, 10, 12, 15 

120 @7 

D,L,P,V 

Now 

IK 

256x4 

22 

CY9122/91L22 

tAA = 25, 35, 45 

120 @25 

D,P 

Now 

IK 

256x4 

22 

CY 93422A/93L422A 

tAA = 35, 45, 60 

80 @45 

D,L,P 

Now 

4K 

4Kx 1 — CS Power-Down 

18 

CY7C147 

tAA = 25, 35, 45 

80/10 @35 

D, L, P, S 

Now 

4K 

4Kx 1 — CS Power-Down 

18 

CY2147/21L47 

tAA = 35,45,55 

125/25 @35 

D,P 

Now 

4K 

lKx 4 — CS Power-Down 

18 

CY7C148 

tAA = 25, 35, 45 

80/10 @35 

D, L, P, S 

Now 

4K 

IK x 4 — CS Power-Down 

18 

CY2148/21L48 

tAA = 35, 45, 55 

120/20 @ 35 

D,P,S 

Now 

4K 

1Kx4 

18 

CY7C149 

tAA = 25, 35, 45 

80 @35 

D, L, P, S 

Now 

4K 

1Kx4 

18 

CY2149/21L49 

tAA = 35, 45, 55 

120 @35 

D,P 

Now 

4K 

1Kx 4 — Separate I/O, Reset 

24S 

CY7C150 

tAA = 10, 12, 15,25,35 

90 @12 

D, L, P, S 

Now 

8K 

1Kx 8 — Dual Port Master 

48 

CY7C130 

tAA = 25,35,45,55 

170 @25 

D,L,P 

Now 

8K 

lKx 8 — Dual Port Slave 

48 

CY7C140 

tAA = 25, 35, 45, 55 

170 @25 

D,L,P 

Now 

8K 

lKx 8 — Dual Port Master 

52 

CY7C131 

tAA = 25, 35, 45, 55 

170 @25 

J,L 

Now 

8K 

lKx 8 — Dual Port Slave 

52 

CY7C141 

tAA = 25, 35, 45, 55 

170 @25 

J,L 

Now 

16K 

2K x 8 — CS Power-Down 

24 

CY7C128A 

tAA = 20, 25, 35, 45, 55 

90/20 @55 

D, L, P, V 

Now 

16K 

2K x 8 — CS Power-Down 

24 

CY6116A 

tAA = 20, 25, 35, 45, 55 

80/20 @55 

D,L 

Now 

16K 

2Kx 8 — CS Power-Down 

32 

CY6117A 

tAA = 20, 25, 35, 45, 55 

80/20 @55 

L 

Now 

16K 

16Kx 1 — CS Power-Down 

20 

CY7C167A 

tAA =15, 20, 25, 35, 45 

50/15 @45 

D, L, P, V 

Now 

16K 

4K x 4 — CS Power-Down 

20 

CY7C168A 

tAA =15,20,25,35,45 

70/15 @45 

D, L, P, V 

Now 

16K 

4Kx4 

20 

CY7C169A 

tAA = 15, 20, 25, 35, 45 

70 @45 

D,L,P,V 

Now 

16K 

4Kx 4 — Output Enable 

22S 

CY7C170A 

tAA = 15, 20, 25, 35, 45 

90 @45 

D,L,P,V 

Now 

16K 

4Kx4 — Separate I/O 

24S 

CY7C171A 

tAA = 15, 20, 25, 35, 45 

90 @45 

D,L,P,V 

Now 

16K 

4K x 4 — Separate I/O 

24S 

CY7C172A 

tAA =15,20,25,35,45 

90 @45 

D,L,P,V 

Now 

16K 

2Kx 8 — Dual Port Master 

48 

CY7C132 

tAA = 25, 35, 45, 55 

170 @25 

D,L,P 

Now 

16K 

2K x 8 — Dual Port Slave 

48 

CY7C142 

tAA = 25, 35, 45, 55 

170 @25 

D,L,P 

Now 

16K 

2Kx 8 — Dual Port Master 

52 

CY7C136 

tAA = 25, 35, 45, 55 

170 @25 

J,L 

Now 

16K 

2Kx 8 — Dual Port Slave 

52 

CY7C146 

tAA = 25, 35, 45, 55 

170 @25 

J,L 

Now 

32K 

4Kx 8 — Dual Port, No Arbitration 

48 

CY7B134 

tAA = 20, 25, 35 

240 

D,J,L,P 

2Q92 

32K 

4Kx 8 — Dual Port, w/Semaph 

52 

CY7B1342 

Iaa = 20, 25, 35 

240 

J,L 

2Q92 

32K 

4Kx 8 — Dual Port, No Arbitration 

52 

CY7B135 

tAA = 20, 25, 35 

240 

J,L 

2Q92 

32K 

4Kx 8 — Dual Port, w/ Semaph, Busy, Int 

68 

CY7B138 

tAA = 15, 25, 35 

260 

G,J,L 

2Q92 

32K 

4Kx 9 — Dual Port, w/ Semaph, Busy, Int 

68 

CY7B139 

tAA =15,25,35 

260 

G,J,L 

2Q92 

64K 

8Kx 8 — Dual Port, w/ Semaph, Busy, Int 

68 

CY7B144 

tAA =15, 25, 35 

260 

G,J,L 

2Q92 

64K 

8Kx 9 — Dual Port, w/ Semaph, Busy, Int 

68 

CY7B145 

tAA = 15, 25, 35 

260 

G,J,L 

2Q92 

64K 

8Kx 8 — CS Power-Down 

28S 

CY7B185 

tAA = 9, 10, 12, 15 

150/50 

D,P,V 

Now 

64K 

8Kx 8 — CS Power-Down 

28 

CY7B186 

tAA = 12, 15 

140/40 @ 12 

D,P,V 

Now 

64K 

8Kx 8 — CS Power-Down 

28S 

CY7C185 

tAA = 10, 12, 15, 20, 25, 
35,45 

120/20 @15 

D, L, P, V 

Now 

64K 

8Kx 8 — CS Power-Down 

28 

CY7C186 

tAA = 12, 15, 20, 25, 35, 45 

120/20 @15 

D,P 

Now 

64K 

16Kx 4 — CS Power-Down 

22S 

CY7B164 

tAA = 8, 10, 12 

140/50 @8 

D,P,V 

Now 

64K 

16Kx 4 — CS Power-Down 

22S 

CY7C164 

tAA =10, 12, 15, 20, 25, 
35,45 

115/40 @20 

D,L,P,V 

Now 

64K 

16Kx 4 — Output Enable 

24S 

CY7B166 

tAA = 8, 10, 12 

140/50 @8 

D,P, V 

Now 

64K 

16Kx 4 — Output Enable 

24S 

CY7C166 

tAA =10, 12, 15, 20, 25, 
35,45 

115/40 @15 

D,L,P,V 

Now 

64K 

16Kx 4 — Separate I/O, Transparent 

Write 

28S 

CY7B161 

tAA = 8, 10, 12 

140/50 @8 

D,P,V 

Now 

64K 

16Kx 4 — Separate I/O 

28S 

CY7B162 

tAA = 8, 10, 12 

140/50 @8 

D,P,V 

Now 

64K 

16Kx 4 — Separate I/O, Transparent 

Write 

28S 

CY7C161 

tAA =10, 12, 15, 20, 25, 
35,45 

115/40 @15 

D,L,P,V 

Now 

64K 

16Kx 4 — Separate I/O 

28S 

CY7C162 

tAA =10, 12, 15, 20, 25, 
35,45 

115/40 @15 

D, L, P, V 

Now 
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Static RAMs (continued) 


Size 

Organization 

Pins 

Part Number 

Speed (ns) 

ICC/ISB 

(mA@ns) 



64K 

64Kx 1 — CS Power-Down 

22S 

CY7C187 

t A A = 10, 12, 15, 20, 25, 35, 45 

90/40 @15 

D, L, P, V 

Now 

72K 

8Kx9 

28S 

CY7C182 

tAA =12, 15, 20, 25, 35, 45, 55 

140/35 @ 25 

D,P,V 

Now 

72K 

4Kxl8 — Cache Tag, Multiprocessing 

68 

CY7180 

tMATCH= 12,15,20 

250 @12 

G,J,L 

Now 

72K 

4K x 1 8 — Cache Tag, Uniprocessing 

68 

CY7181 

tMATCH= 12,15,20 

250 @12 

G,J,L 

Now 

128K 

8Kx 16 — Addresses Latched except A12 

52 

CY7C183 

t AA = 25, 35, 45 

220 @25 

J 

Now 

128K 

8Kx 16 — Addresses Latched 

52 

CY7C184 

t AA = 25, 35, 45 

220 @25 

J 

Now 

256K 

1 6Kx 16— SPARC Cache RAM 

52 

CY7C157 

t A A = 20, 24, 33 

250 

J,L 

Now 

256K 

32Kx 8 — CS Power-Down 

28 

CY7C198 

t A A = 25, 35, 45, 55 

170/35 @ 25 

D,L,P 

Now 

256K 

32Kx 8 — CS Power-Down 

28S 

CY7C199 

t A A =12, 15, 20, 25, 35, 45, 55 

170/35 @25 

D, L, P, V 

Now 

256K 

32Kx 8 — CS Power-Down 

28S 

CY7B199 

t A A =10, 12, 15 

170 @12 

D,P,V 

Now 

256K 

64Kx A — CS Power-Down 

24S 

CY7C194 

t A A =12,15,20,25,35,45 

120/35 @ 25 

D, L, P, V 

Now 

256K 

64K x 4 — CS Power Down with OE 

28S 

CY7C196 

t A A = 12, 15, 20, 25, 35, 45 

120/35 @25 

D,L,P, V 

Now 

256K 

64Kx 4 — Separate I/O, Transparent 

Write 

28S 

CY7C191 

t A A =12,15,20,25,35,45 

120/35 @ 25 

D, L, P, V 

Now 

256K 

64Kx 4 — Separate I/O 

28S 

CY7C192 

t A A =12, 15, 20, 25, 35, 45 

120/35 @ 25 

D, L, P, V 

Now 

256K 

64Kx A — Common I/O, Linear Decode 

28S 

CY7B153 

t A A = 10, 12, 15 

160 

D,L,P, V 

Now 

256K 

64K x A — Common I/O, Linear Decode 

28S 

CY7B154 

t A A = 10, 12, 15 

160 

D,L,P, V 

Now 

256K 

64K x 4 — Separate I/O, Transparent 

Write 

28S 

CY7B191 

tAA =10, 12, 15 

160 

D,L,P, V 

Now 

256K 

64K x 4 — Separate I/O 

28S 

CY7B192 

tAA =10, 12, 15 

160 

D, L, P, V 

Now 

256K 

64Kx A — CS Power-Down 

24S 

CY7B194 

tAA = 10, 12, 15 

160 

D,L,P,V 

Now 

256K 

64K x A — CS Power-Down w/ OE 

28S 

CY7B195 

tAA = 10, 12, 15 

160 

D,L,P, V 

Now 

256K 

64K x A — CS Power-Down w/ OE, Second 
CS 

28S 

CY7B196 

tAA =10, 12, 15 

160 

D,L,P, V 

Now 

256K 

64K x A — CS Power-Down w/ OE 

28S 

CY7C195 

tAA =12,15,20,25,35,45 

120/35 @25 

D,L,P, V 

Now 

256K 

256Kx 1 — Common I/O w/ OE 

24S 

CY7B193 

tAA =10, 12, 15 

130 

D,L,P,V 

Now 

256K 

256Kx 1 — CS Power-Down 

24S 

CY7B197 

t A A =10, 12, 15 

130 

D,L,P, V 

Now 

256K 

256Kx 1 — CS Power-Down 

24S 

CY7C197 

tAA =12,15,20,25,35,45 

100/35 @25 

D,L,P, V 

Now 

256K 

256Kx 1 — Linear Decode 

28S 

CY7B163 

tAA =10, 12, 15 

130 

D,L,P,V 

1Q92 

288K 

32K x 9 — Cache, 486 Burst Mode 

44 

CY7C173 

tcDV = 14, 18,21 

200 @14 

J,L 

Now 

288K 

32K x 9 — Cache, Linear Burst Mode 

44 

CY7C174 

tCDV = 14, 18,21 

200 @14 

J,L 

Now 

1M 

128Kx 8 — CS Power-Down 

32 

CY7C108 

tAA = 25, 35, 45 

140 @25 

L 

Now 

1M 

1 28K x 8 — CS Power-Down 

32 

CY7C1009 

tAA =12, 15, 20 

150 @15 

D,L,V 

4Q92 

1M 

128Kx 8 — CS Power-Down 

32 

CY7C109 

tAA = 25,35,45 

140 @25 

D, V 

Now 

1M 

256Kx A — CS Power-Down 

28 

CY7C1006 

tAA =12, 15,20 

150 @15 

D,L,V 

4Q93 

1M 

25 6K x A — CS Power-Down w/ OE 

28 

CY7C106 

tAA = 25, 35, 45 

130 @25 

D,L,V 

Now 

1M 

256Kx 4 — Separate I/O, Transparent 

Write 

32 

CY7C1001 

tAA =12, 15,20 

150 @15 

D,L, V 

1Q93 

1M 

256Kx4 — Separate I/O, Transparent 

Write 

32 

CY7C101 

tAA = 25, 35, 45 

130 @25 

D,L 

Now 

1M 

256Kx4 — Separate I/O 

32 

CY7C1002 

tAA =12,15,20 

150 @15 

D,L,V 

1Q93 

1M 

256Kx 4 — Separate I/O 

32 

CY7C102 

tAA = 25, 35, 45 

130 @25 

D,L,V 

Now 

1M 

lMx 1 — CS Power-Down 

28 

CY7C1007 

tAA =12,15,20 

150 @15 

D,L,V 

1Q93 

1M 

1M x 1 — CS Power-Down 

28 

CY7C107 

Iaa = 25,35,45 

130 @25 

D,L,V 

Now 



ECL SRAMs 


Size 

Organization 

Pins 

PartNumber 

Speed (ns) 

Iee 

Packages 

Availability 

IK 

256x4— 10K/10KH 

24.4 

CY10E422 

II 

J 

220 

D, K, L, Y 

Now 

IK 

256x4— 10K/10KH 

24.4 

CY10E422L 

tAA = 5,7 

150 

D, J, K,L 

Now 

IK 

256 x 4— 100K 

24.4 

CY100E422 

tAA = 3.5,5 

220 

D,K,L,Y 

Now 

IK 

256x4— 100K 

24.4 

CY100E422L 

tAA = 5,7 

150 

D,J,K,L 

Now 

4K 

4Kxl — 10K 

18.3 

CY10E470 

tAA = 5, 7 

200 

D 

Now 

4K 

4Kx 1—1 00K 

18.3 

CY100E470 

tAA = 5, 7 

200 

D 

Now 

4K 

1024x4— 10K/10KH 

24.4 

CY10E474 

tAA = 4,5 

275 

D, K, L, Y 

Now 

4K 

1024x4— 10K/10KH 

24.4 

CY10E474L 

tAA = 5,7 

190 

D, J,K,L 

Now 

4K 

1024x4— 100K 

24.4 

CY100E474 

tAA = 3.5,5 

275 

D, K, L, Y 

Now 

4K 

1024x4— 100K 

24.4 

CY100E474L 

tAA = 5, 7 

190 

D, J,K,L 

Now 

16K 

4K x A — 10K/10KH 

28.4 

CY10E484 

tAA = 4,5 

320 

D,K,Y 

Now 

16K 

4K x 4 — 10K/10KH 

28.4 

CY10E484L 

tAA = 7, 10 

200 

D, J, K, V 

Now 
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^ SEMKONDUCTOR 


ECL SRAMs (continued) 


1 

Organization 

Pins 

PartNumber 

Speed (ns) 

Iee 

Packages 

Availability 

16K 

4Kx4 — 100K 

28.4 

CY100E484 

tAA = 4,5 

320 

D,K, V 

Now 

16K 

4Kx4— 100K 

28.4 

CY 100E484L 

tAA = 7, 10 

200 

D, J, K, V 

Now 

16K 

4Kx4 — 100K 

28.4 

CY101E484 

tAA = 4,5 

320 

D,K,Y 

Now 

16K 

4Kx4 — 100K 

28.4 

CY101E484L 

tAA = 7, 10 

200 

D, J, K, Y 

Now 

64K 

16Kx 4—1 0K/10 KH 

28.4 

CY10E494 

tAA = 7, 8, 10 

190 

D,K, V 

Now 

64K 

16Kx 4 — 10K/10 KH 

28.4 

CY10E494L 

tAA =12 

135 

D,K, V 

Now 

64K 

16Kx4 — 100K 

28.4 

CY101E494 

tAA = 7, 8, 10 

190 

D,K,V 

Now 

64K 

16Kx4 — 100K 

28.4 

CY101E494L 

tAA = 12 

135 

D,K, V 

Now 

64K 

16Kx4 — 100K 

28.4 

CY100E494 

tAA = 8, 10 

190 

D,K, V 

Now 

64K 

16Kx4 — 100K 

28.4 

CY100E494L 

tAA =12 

135 

D,K,V 

Now 


SRAM Modules 


Size 

Organization 

Pins 

PartNumber 

Speed (ns) 

IccAsb/Iccdr 

(mA@ns) 

Packages 

Availability 

256K 

64Kx4 — JEDEC 


CY7M194 

tAA = 12, 15 

325 @10 

HD 

Now 

256K 

32Kx8 — JEDEC 


CY7M199 

tAA =12, 15 

375 @10 

HD 

Now 

256K 

16Kx 16— JEDEC 


CYM1610 

tAA =12, 15 

550 @12 

HD 

Now 





tAA = 20, 25, 35, 45, 50 

330 @20 

HD 

Now 

256K 

16Kxl6 

36 

CYM1611 


550 @12 

HV, PV 

Now 





tAA = 20, 25, 30, 35, 45 

330 @20 

HV, PV 

Now 

512K 

16Kx 32— JEDEC 

64 

CYM1821 

tAA =12, 15 

960 @12 

PM, PZ 

Now 





tAA = 20, 25, 30, 35, 45 

720 @25 

PM,PZ 

Now 

512K 

16Kx32 

88 

CYM1822 

tAA = 12, 15 

960 @12 

HV 

Now 





tAA = 20, 25, 30, 35, 45 

720 @25 

HV 

Now 

768K 

32Kx24 

56 

CYM1720 

tAA =15, 20, 25, 30, 35 

330 @25 

PZ 

Now 

1M 

256Kx4— JEDEC 

28 

CYM1240 

tAA = 25, 30, 35, 45 

480 @25 

HD 

Now 

1M 

128Kx8— JEDEC 

32 

CYM1420 

tAA = 20,25,30,35,45,55 

210 @30 

HD, PD 

Now 

1M 

128Kx8 

30 

CYM1422 

(aa = 35, 45, 55 

200 @35 

PS 

Now 

1M 

128Kx8— JEDEC 

32 

CYM1423 

tAA = 45, 55, 70 

210 @45 

PD 

Now 

1M 

32Kx32 

66 

CYM1828 

tAA = 25, 30, 35, 45, 55, 70 

400 @45 

HG 

Now 

1M 

64Kx 16— JEDEC 

40 

CYM1620 

tAA = 25, 30, 35, 45, 55 

340 @25 

HD, PD 

Now 

1M 

64Kxl6 

40 

CYM1621 

tAA = 20, 25, 30, 35, 45 

1250 @20 

HD 

Now 

1M 

64Kxl6 

40 

CYM1622 

tAA = 25, 30, 35, 45 

400 @25 

HV 

Now 

1M 

64Kx 16— JEDEC 

40 

CYM1624 

tAA = 25, 35, 45 

500 @25 

PV 

Now 

1M 

16Kx68 — Registered Address 

104 

CYM1910 

tAA = 25, 35, 45 

1900 @25 

PV 

Now 

1M 

16Kx68 — Latched Address 

104 

CYM1911 

tAA = 25, 35, 45 

1900 @25 

PV 

Now 

1.5M 

64Kx24 

56 

CYM1730 

tAA = 25,30,35 

510 @25 

PZ 

Now 

2M 

256Kx8— JEDEC 

60 

CYM1441 

t A A = 25,35,45 

960 @25 

PZ 

Now 

2M 

64Kx32 

60 

CYM1830 

tAA = 25,30,35,45,55 

880 @25 

HD 

Now 

2M 

64Kx 32— JEDEC 

64 

CYM1831 

tAA = 20, 25, 30, 35, 45 

720 @20 

PM, PN, PZ 

Now 

2M 

64Kx32 

60 

CYM1832 

tAA = 25, 35, 45, 55 

980 @25 

PZ 

Now 

2.25M 

256Kx9 

44 

CYM1540 

tAA = 30, 35, 45 

1125 @30 

PF,PS 

Now 

4M 

512Kx8— JEDEC 

32 

CYM1466 

tAA = 35, 45, 55, 70, 85, 

350 @35 

HD 

Now 





100,120 

184 @55 

84 @100 



4M 

512Kx8 

36 

CYM1460 

Iaa = 35, 45, 55, 70 

625 @35 

PF,PS 

Now 

4M 

512Kx8 

36 

CYM1461 

tAA = 70, 85, 100 

150 @70 

PF,PS 

Now 

4M 

512Kx8— JEDEC 

32 

CYM1464 

tAA = 20, 25, 30, 35, 45, 55, 70 

300 @35 

PD 

Now 

4M 

512Kx8— JEDEC 

32 

CYM1465 

tAA = 70, 85, 100, 120,150 

110 @85 

PD 

Now 

4M 

256Kxl6 

48 

CYM1641 

tAA = 25, 30, 35, 45, 55 

1800 @25 

HD 

Now 

4M 

128Kx32 

64 

CYM1836 

tAA = 20, 25, 30, 35, 45 

480 @20 

PM, PZ 

Now 

4M 

128Kx32 

66 

CYM1838 

tAA = 25, 30, 35 

720 @25 

HG 

Now 

8M 

256Kx32 

60 

CYM1840 

tAA = 20, 25, 30, 35, 45, 55 

1120 @25 

HD, PD 

Now 

8M 

256Kx 32— JEDEC 

64 

CYM1841 

tAA = 20, 25, 30, 35, 45, 55 

960 @25 

PM, PN, PZ 

Now 

8M 

1Mx8 

36 

CYM1471 

tAA = 85,100, 120 

110 @85 

PS 

Now 


1Mx9 

44 

CYM1560 

tAA = 30, 35, 45 

1200 @30 

PF,PS 

Now 


2Mx8 

36 

CYM1481 

tAA = 85, 100, 120 

110 @85 

PF,PS 

Now 
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CYPRFSS 

SEMICONDUCTOR 


PROMs 


Size 

Organization 

Pins 

PartNumber 

Speed (ns) 

ICC/ISB 

(mA@ns) 

Packages 

Availability 

4K 

5 1 2 x 8 — Registered 

24S 

CY7C225 

tSA/CO = 25/12, 30/15, 35/20, 45/25 

90 

D,L,P 

Now 

8K 

1024 x 8 — Registered 

24S 

CY7C235 

tsA/CO = 25/12, 30/15, 40/20 

90 

D,L,P 

Now 

8K 

1Kx8 

24S 

CY7C281 

t AA = 30,45 

90 @45, 

100 @30 

D,L,P 

Now 

8K 

1Kx8 

24 

CY7C282 

tAA - 30,45 

90 @45, 

100 @30 

D,L,P 

Now 

16K 

2Kx8 — Registered 

24S 

CY7C245/L 

tSA/CO = 25/12, 35/15, 45/25 

90/60 

D,L,P, Q, S,W 

Now 

16K 

2Kx8 — Registered 

24S 

CY7C245A/L 

tSA/CO = 15/10, 18/12,25/12,35/15 

120 @15, 
90/60 @25 

D, L, P, Q, S, W 

Now 

16K 

2Kx8 

24S 

CY7C291/L 

tAA = 35,40 

90/60 

D,L,P,Q, S,W 

Now 

16K 

2Kx8 

24S 

CY7C291A/L 

tAA = 20,25,30,35,50 

120/40 @20, 
90/30 @25 

D,L,P,Q,S,W 

Now 

16K 

2Kx8 

24 

CY7C292/L 

tAA = 35, 50 

90/60 

D,P 

Now 

16K 

2Kx8 

24 

CY7C292A/L 

t A A =20,25,30,35,50 

120/40 @ 20, 
90/30 @25, 
60/15 @ 35 

D, L, P, Q, S, W 

Now 


16K 

2Kx 8 — CS Power-Down 

24S 

CY7C293A/L 

tAA = 20, 25, 30, 35, 50 

120/40 @20, 
90/30 @25 

D,L,P, Q, S,W 

Now 

16K 

2Kx8 — Reprogrammable State 
Machine Prom 

28 

CY7C258 

tAA = 12, 15, 18, 25 

175 

H,P, W 

3Q92 

16K 

2Kx8 — Reprogrammable State 
Machine Prom 

28 

CY7C259 

tAA = 12, 15, 18, 25 

200 

H, P, W 

3Q92 

64K 

8Kx 8 — CS Power-Down 

24S 

CY7C261 

tAA = 20, 25, 30, 35,4045,55 

140/40 @20, 
100/30 @25 

D,L,P, Q, S,W 

Now 

64K 

8Kx8 

24S 

CY7C263 

tAA = 20, 25, 30, 35, 40, 45, 55 

140/40 @20, 
100/30 @ 25 

D,L,P, Q, S,W 

Now 

64K 

8Kx8 

24 

CY7C264 

tAA = 20,25,30, 35,40,45,55 

140/40 @20, 
100/30 @25 

D,P 

Now 

64K 

8Kx 8 — Registered 

28S 

CY7C265 

tSA/CO = 40/20, 15/12, 25/20, 1 8/1 5 

140 @15, 

100 @40 

D, L,P, Q,S,W 

Now 

64K 

8Kx 8— EPROM Pinout 

28 

CY7C266 

tAA = 20, 25 

190/15 @ 20, 
100/15 @ 35 

D, L,P,Q, W 

Now 

64K 

8Kx8 — Registered, Diagnostic 

28S 

CY7C269 

tSA/CO = 15/12, 18/15, 25/20, 
40/20,50/25 

190 @15, 

100 @40, 

80 @50 

D,L,P, Q, S,W 

Now 

64K 

8Kx8 — Registered, Diagnostic 

32 

CY7C268 

tSA/CO = 40/20, 50/25 

100 @40, 

80 @50 

D, L, Q, W 

Now 

128K 

1 6Kx 8 — CS Power-Down 

28S 

CY7C251 

Iaa = 45, 55, 65 

100/30 

D, L, P, Q, W 

Now 

128K 

16Kx8 

28 

CY7C254 

tAA = 45, 55, 65 

100/30 

D,P 

Now 

256K 

Processor-Specific PROM 

44 

CY7C270 

tAA/CKB = 35/24, 40/30 

250 

Q 

2Q92 

256K 

16Kx 16 — Registered 

40 

CY7C272 

tsA/co = 25, 30 

250 

Q, W 

2Q92 


EPROM Pinout 






256K 

16Kxl6 — Registered 

44 

CY7C275 

tAS/CKO = 25/15, 30/18 

250 

Q 

2Q92 

256K 

16Kxl6 

44 

CY7C276 

tAA = 30, 35 

250 

Q 

2Q92 

256K 

16Kx 16 — Power-Down 

40 

CY7C273 

tAA = 40, 45 

250 

Q, W 

2Q92 


EPROM Pinout 






256K 

32Kx 8 — CS Power-Down 

28S 

CY7C271 

tAA = 35, 45,55 

120/30 

D, L, P, Q, W 

Now 

256K 

32Kx 8— EPROM Pinout 

28 

CY7C274 

tAA = 35, 45, 55 

120/30 

D, L, P, Q, W 

Now 

256K 

32K x 8 — Registered 

28S 

CY7C277 

tsA/CO = 40/20, 30/15, 50/25 

120/30 

D,L,P,Q, W 

Now 

256K 

32Kx8 — Latched 

28 

CY7C279 

tAA = 35, 45, 55 

120/30 

D, L, P, Q, W 

Now 

51 2K 

64Kx8 

28 

CY7C286 

tAA = 50, 60, 70 

120 

Q, W 

Now 

512K 

64Kx 8 — Registered 

28S 

CY7C287 

tco = 20 

150 

Q, W 

Now 

512K 

64Kx8withALE 

28S 

CY7C285 

Iaa = 65/20, 75/25, 85/35 

180 

Q, W 

Now 

512K 

64Kx8withALE 

32S 

CY7C289 

tAA = 65/20, 75/25, 85/35 

180 

Q, W 

Now 

1M 

64Kx 16 — Power-Down 

40 

CY7B210 

tAA = 25,30 

180/25 

Q, W 

2Q92 

1M 

64Kx 16 — Registered 

40 

CY7B211 

tsA/co = 18/12, 25/15 

180 

Q, W 

2Q92 

1M 

128Kx8 

32 

CY7B201 

tAA = 25, 30 

180/25 

Q, W 

2Q92 


i 
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PLDs 


Size 

Organization 

Pins 

PartNumber 

Speed (ns) 

ICC/ISB 

(mA@ns) 

Packages 

Availa- 

bility 

PAL20 

16L8 

20 

PAL16L8B 

tpD = 5 

180 

D, J,P 

2Q92 

PAL20 

16R8 

20 

PAL16R8B 

ts/CO = 4/4.5 

180 

D,J,P 

2Q92 

PAL20 

16R6 

20 

PAL16R6B 

tpD/s/CO = 5/4/4.5 

180 

D, J,P 

2Q92 

PAL20 

16R4 

20 

PAL16R4B 

tpD/S/CO = 5/4/4.5 

180 

D, J,P 

2Q92 

PAL20 

16L8 

20 

PALC16L8/L 

tpD = 20 

70,45 

D,L,P,Q,V,W 

Now 

PAL20 

16R8 

20 

PALC16R8/L 

ts/CO = 15/12 

70,45 

D,L,P,Q,V, W 

Now 

PAL20 

16R6 

20 

PALC16R6/L 

tpD/s/co = 20/20/15 

70,45 

D, L, P, Q, V, W 

Now 

PAL20 

16R4 

20 

PALC16R4/L 

tpD/S/CO = 20/20/15 

70,45 

D,L,P,Q,V,W 

Now 

PLD20 

1 8G8 — Generic 

20 

PLDC18G8 

tpD/s/co = 12/8/10 

90/70 

D,J,L,P,Q,V,W 

Now 

PLD24 

22V10— Macrocell 

24S 

PALC22V10/L 

tpD/s/CO = 25/15/15, 20/12/12 

90,55 

D,J,K,L,P,Q,W 

Now 

PLD24 

22V10— Macrocell 

24S 

PALC22V10B 

tpD/s/co = 15/10/10 

90 

D, H,J,K,L, 

P,Q,W 

Now 

PLD24 

22V10— Macrocell 

24S 

PAL22V10C 

tpD/S/CO = 7.5/3/6,10/3.6/7.5 

190 

D,J,L,P 

Now 

PLD24 

22VP10— Macrocell 

24S 

PAL22VP10C 

tpD/s/co = 7.5/3/6,10/3.6/7.5 

190 

D,J,L,P j 

Now 

PAL24 

22V10— Macrocell 

24 

PALC22V10D 

t PD = 7.5/10 

90 

D,J,L,P 

Now 

PLD24 

20G10 — Generic 

24S 

PLDC20G10 

tpD/s/co = 25/15/15 

55 

D,J,L,P,Q,W 

Now 

PLD24 

20G10 — Generic 

24S 

PLDC20G10B 

tpD/S/CO = 15/12/10 

70 

D,H,J,L,P,Q,W 

Now 

PLDB24 

20G10 — Generic 

24S 

PLD20G10C 

tpD/s/CO = 7.5/3/6.5,10/3.6/7.5 

190 

D,J,L,P 

Now 

PLD24 

20RA10 — Asynchronous 

24S 

PLD20RA10 

tpD/s/co = 15/10/15 

80 

D,H,J,L,P,Q,W 

Now 

PLD24 

PLD610— 16 Macrocell 

24S 

CY7B326 

tpD = 10 

130 

D,J,K,L,P,Y 

Now 

PLD28 

7C330 — State Machine 

28S 

CY7C330 

1max> tis, tco = 66 MHz/3 ns/12 ns 

130@50 MHz 

D,H,J,L,P,Q,W 

Now 

PLD28 

7C33 1 — Asynchronous, 
Registered 

7C332 — Input Registered, 
Combinatorial 

28S 

CY7C331 

tpD/S/CO = 20/12/20 

120@25 ns 

D,H,J,L,P,Q,W 

Now 

PLD28 

28S 

CY7C332 

tp D = 15 

120@20 ns 

D,H,J,L,P,Q,W 

Now 

PLD28 

7B333— 16 Macrocell 

28S 

CY7B333 

tPD/S/CO = 10/8/8 

130 

D, J, K, L, P, Y 

Now 

PLD28 

7C335— Universal 
Synchronous 

28S 

CY7C335 

fMAx/tis = 83 MHz/2ns 

140 

D,H,J,L,P,Q,W 

2Q92 

PLD28 

7B336 — Input Reg., 2 PTs 

28S 

CY7B336 

fMAXD = 156 MHz, tco = 6 ns 

180 

D, J, L, P, V 

Now 

PLD28 

7B337 — Input Reg., 4 PTs 

28S 

CY7B337 

fMAXD = 142 MHz, tco = 7 ns 

180 

D, J, L, P, V 

Now 

PLD28 

7B338 — Output Latched, 

2 PTs 

28S 

CY7B338 

fMAXD = 156 MHz, tpD = 6 ns 

180 

D, J, L, P, V 

Now 

PLD28 

7B339 — Output Latched, 

4 PTs 

28S 

CY7B339 

fMAXD = 142 MHz, tpD = 7 ns 

180 

D, J, L, P, V 

Now 

PLD28 

7C361 — 32 Macrocell State 
Machine 

28S 

CY7C361 

fMAX = 125MHz 

140 

D,H,J,L,P,Q,W 

Now 

MAX28 

7C344— 32 Macrocell 

28S 

CY7C344 

tpD/S/CO = 20/12/12 

200/150 

D,H,J,L,P,Q,W 

Now 

MAX44 

7C343— 64 Macrocell 

44 

CY7C343 

tpD/S/CO = 25/15/14 

135/125 

H,J 

Now 

MAX68 

7C342— 128 Macrocell 

68 

CY7C342 

tpD/s/co = 25/15/14 

250/225 

G,H,J,L,R 

Now 

MAX84 

7C341— 192 Macrocell 

84 

CY7C341 

tpD/S/CO = 30/20/16 

380/360 

H,J 

Now 


ECL PLDs 



Organization 

Pins 

PartNumber 

Speed 

ICC/ISB 

(mA@ns) 

Packages 

Availability 

64x4 

16 

CY3341 

1.2, 2 MHz 

45 

D,P 

Now 

64x4 

16 

CY7C401 

5, 10, 15, 25 MHz 

75 

D,L,P 

Now 

64x4 — w/OE 

16 

CY7C403 

10, 15, 25 MHz 

75 

D,L,P 

Now 
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FIFOs (continued) 


Organization 

Pins 

PartNumber 

Speed 

ICC/ISB 

(mA@ns) 

Packages 

Availability 

64x5 

18 

CY7C402 

5, 10, 15, 25 MHz 

75 

D,L,P 

Now 

64x5 — w/OE 

18 

CY7C404 

10, 15, 25 MHz 

75 

D,L,P 

Now 

64 x 8 — w/OE and Almost Flags 

28S 

CY7C408A 

15, 25, 35 MHz 

120 

D, L, P, V 

Now 

64 x 9 — w/Almost Flags 

28S 

CY7C409A 

15, 25, 35 MHz 

120 

D, L, P, V 

Now 

512x9— w/Half Full Flag 

28 

CY7C420 

20,25,30,40,65 ns 

142/30 

D,P 

Now 

512x9— w/Half Full Flag 

28S 

CY7C421 

20,25,30,40,65 ns 

142/30 

D, J,L,P,V 

Now 

512 x 9 — Clocked 

28S 

CY7C441 

14,20,30 ns* 

180 

D, J, L, P, V 

Now 

512 x 9 — Clocked w/ Prog. Flags 

32 

CY7C451 

14,20,30 ns* 

180 

D, J, L 

Now 

1Kx9— w/Half Full Flag 

28 

CY7C424 

20,25,30,40,65 ns 

142/30 

D,P 

Now 

1Kx9— w/Half Full Flag 

28S 

CY7C425 

20,25,30,40,65 ns 

142/30 

D, J, L, P 

Now 

2Kx 9— w/Half Full Flag 

28 

CY7C428 

20,25,30,40,65 ns 

142/30 

D,P 

Now 

2Kx 9— w/Half Full Flag 

28S 

CY7C429 

20,25,30,40,65 ns 

142/30 

D, J, L,P,V 

Now 

2K x 9 — Bidirectional 

28S 

CY7C439 

30,40,65 ns 

140/40 

D, J, L,P, V 

Now 

2Kx 9— Clocked 

28S 

CY7C443 

14,20,30 ns* 

180 

D, J,L,P,V 

Now 

2K x 9 — Clocked w/ Prog. Flags 

32 

CY7C453 

14,20,30 ns* 

180 

D, J,L 

Now 

4Kx 9— w/Half Full Flag 

28 

CY7C432 

25,30,40,65 ns 

142/25 

D,P 

Now 

4Kx9— w/Half Full Flag 

28S 

CY7C433 

25,30,40,65 ns 

142/25 

D, J,L,P,V 

Now 

8Kx 9— Module 

28 

CYM4210 

30, 40, 50, 65 ns 

540/120 

HD 

Now 

8Kx 9— w/Half Full Flag 

28 

CY7C460 

15,25,40 ns 

180 

D,J,L,P 

Now 

8K x 9 — w/ Prog. Flags 

28 

CY7C470 

15,25,40 ns 

180 

D, J,L,P 

Now 

16K x 9— w/ Half Full Flag 

28 

CY7C462 

15,25,40 ns 

180 

D, J,L,P 

Now 

16K x 9 — -w/ Prog. Flags 

28 

CY7C472 

15,25,40 ns 

180 

D, J,L,P 

Now 

16Kx 9— Module 

28 

CYM4220 

30, 40, 50, 65 ns 

540/120 

HD 

Now 

32Kx 9— w/Half Full Flag 

28 

CY7C464 

15,25,40 ns 

180 

D,J, L,P 

Now 

32K x 9 — w/ Prog. Flags 

28 

CY7C474 

15,25,40 ns 

180 

D,J, L,P 

Now 

64K x 9 — Module 

28 

CYM4241 

85,100 ns 

240 @85 

PD 

Now 


1 


Logic 


Organization 

Pins 

PartNumber 

Speed (ns) 

ICC/ISB 
(mA@ ns) 

Packages 

Availability 

Programmable Skew Clock Buffer 
(TTL Output) 

Programmable Skew Clock Buffer 
(CMOS Output) 

32 

CY7B991 

15-80 MHz 

65 

J,L 

2Q92 

32 

CY7B992 

15-80 MHz 

65 

J,L 

2Q92 

2901—4-Bit Slice 

40 

CY7C901 

tCLK = 23,31 

70 

D,J,L,P 

Now 

2901—4-Bit Slice 

40 

CY2901 

C 

140 

D,P 

Now 

4x2901— 16-Bit Slice 

64 

CY7C9101 

tCLK = 30,40 

60 

D,J,L,P 

Now 

29116—16-Bit Controller 

52 

CY7C9116 

tcLK = 35, 45, 53, 79, 100 

145 

D,G,J,L 

Now 

29116—16-Bit Controller 

52 

CY7C9115 

tCLK = 35,45,53, 79, 100 

145 

J 

Now 

29117—16-Bit Controller 

68 

CY7C9117 

tcLK = 35, 45, 53, 79, 100 

145 

G,J,L 

Now 

2909 — Sequencer 

28 

CY7C909 

tCLK = 30,40 

55 

D,J,L,P 

Now 

2911 — Sequencer 

20 

CY7C911 

tCLK = 30,40 

55 

D,J,L,P 

Now 

ECI/TTL Translator— 10KH 

84 

CY10E383 

tpD = 3/4ns 

255 

J 

2Q91 

ECL/TTL Translator — 1 00K 

84 

CY101E383 

tpD = 3/4ns 

255 

J 

2Q91 

2909 — Sequencer 

28 

CY2909 

A 

70 

D,P 

Now 

2911 — Sequencer 

20 

CY2911 

A 

70 

D,P 

Now 

2910 — Controller (17-word Stack) 

40 

CY7C910 

tcLK = 40,50,93 

100 

D,J,L,P 

Now 

2910 — Controller (9-word Stack) 

40 

CY2910 

A 

170 

D,J,L,P 

Now 

16x16 Multiplier 

64 

CY7C516 

tMC = 38, 45, 55, 75 

100 @10 MHz 

D, G,J,L,P 

Now 

16x16 Multiplier 

64 

CY7C517 

tMC =38,45,55, 75 

100 @10 MHz 

D, G,J,L,P 

Now 

16x16 Multiplier/Accumulator 

64 

CY7C510 

t MC =45,55,65,75 

100 @10 MHz 

D, G,J,L,P 

Now 

SPARC Cashe Storage Unit 

160 

CY7C611A 

Freq. = 25MHz 

600 

N 

Now 


Note: 

* Clocked FIFO [CY7C441/443/45 1/453] times are cycle times. 
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CYPRESS 

SEMICONDUCTOR 


RISC 


Desc. 

Organization 

Pins 

PartNumber 

Speed (MHz) 


Packages 

Availability 

IU 

SPARC 32-bit Integer Unit 

207 

CY7C601A 

Freq. = 40, 33, 25 

675 

G 

Now 

FPU 

Floating-Point Unit 
(Controller and Processor) 

143 

CY7C602A 

Freq. = 40, 33,25 

350 

G 

Now 

CMU 

Cache-Controlled Memoiy 

Management Unit 

243 

CY7C604A 

Freq. = 40, 33,25 

750 

G 

Now 

CMU 

-MP 

Cache Controller and Multiprocessing 

Memory Management Unit 

243 

CY7C605A 

Freq. = 40, 33, 25 

850 

G 

Now 

IU 

SPARC 32-bit Integer Unit for 

Embedded Control 

160 

CY7C611A 

Freq. = 25 

600 

N 

Now 

CSU 

SPARC Cache Storage Unit 

52 

CY7C157A 

Freq. = 40, 33, 25 

250 

J 

Now 

CPU 

Complete Uniprocessor SPARC CPU 

MBus 100 

CYM6001K 

Freq. = 40, 33, 25 

2600 


Now 

CPU 

Complete Multiprocessor SPARC Dual CPU 

MBus 100 

CYM6002K 

Freq. = 40, 33, 25 

5200 


Now 

CPU 

Complete Multiprocessor SPARC Single CPU 

MBus 100 

CYM6003K 

Freq. = 40, 33, 25 

2800 


Now 


Design and Programming Tools 


Part Name 

Type 

PartNumber 

QuickPro II 

Programmer 

CY3300 

PLD ToolKit 

Design Tool 

CY3101 

MAX+PLUS® 

Design Tool 

CY3201 

QP2— MAX® PLD Programmer 

Programmer 

CY3202 

MAX+PLUS PLS-EDIF 

Design tool 

CY3210 


VMEbus Interface Products 


Organization 

Pins 

PartNumber 

Speed (MHz) 

Icc(mA) 

Packages 

Availability j 

VME Interface Controller 

144/160 

VIC068A 

64 

250 

B, G, N, U 


VME Address Controller 

144/160 

VAC068A 

50 

150 

B, G, N, U 


64-Bit VIC 

144/160 

VIC64 

64 

300 

B, G, N, U 



Communication Products 


Organization 

Pins 

PartNumber 

Speed (MHz) 

Icc(mA) 

Packages 

Availability 

HotLink Transmitter 

28 

CY7B921 

130-170 

70 

D, J,L,P 

3Q92 

HotLink Transmitter 

28 

CY7B922 

170-240 

70 

D, J, L, P 

3Q92 

HotLink Transmitter 

28 

CY7B923 

240-310 

70 

D,J,L,P 

3Q92 

HotLink Receiver 

28 

CY7B931 

130-170 

100 

D,J,L,P 

3Q92 

HotLink Receiver 

28 

CY7B932 

170-240 

100 

D, J,L,P 

3Q92 

HotLink Receiver 

28 

CY7B933 

240-310 

100 

D,J,L,P 

3Q92 


Notes: 


The above specifications are for the commercial temperature range of 0°C to 70°C. Military temperature range (-55°C to +125°C) product processed 
to MIL-STD-883 Revision C is also available for most products. Speed and power selections may vary from those above. Contact your local sales office 
for more information. 


Commercial grade product is available in plastic, CERDIP, or LCC. Military grade product is available in CERDIP, LCC, or PGA. F, K, and T packages 
are special order only. 

All power supplies are Vcc = 5V ± 10% (Vcc = 5 V ± 5% for RISC). 

22S, 24S, 28S stands for 300 mil. 22-pin, 24-pin, 28-pin, respectively. 28.4 stands for 28-pin 400 mil, 24.4 stands for 24-pin 400 mil. 

PLCC, SOJ, and SOIC packages are available on some products. 

F, K, and T packages are special order only. 

MAX and MAX+PLUS are registered trademarks of Altera Corporation. 


Package Code: 

B = PLASTIC PIN GRID ARRAY 
D = CERDIP 

E = TAPE AUTOMATED BOND 
(TAB) 

F = FLATPAK 

G = PIN GRID ARRAY (PGA) 

H = WINDOWED HERMETIC LCC 
J = PLCC 
K = CERPAK 

L = LEADED CHIP CARRIER (LCC) 
N = PLASTIC QUAD FLATPACK 
P = PLASTIC 
Q = WINDOWED LCC 


R = WINDOWED PGA 
S = SOIC 

T = WINDOWED CERPAK 
U = CERAMIC QUAD FLATPACK 

V = SOJ 

W = WINDOWED CERDIP 
X = DICE 

HD = HERMETIC DIP 
HV = HERMETIC VERTICAL DIP 
PF = PLASTIC FLAT SIP 
PS = PLASTIC SIP 
PZ = PLASTIC ZIP 

Y = CERAMIC LCC 
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= SEMICONDUCTOR 


CYPRESS 

CYPRESS 

2147-35C 

7C147-35C 

2147-45C 

2147-35C 

2147-45C 

7C147-45C 

2147-45M+ 

7C147-45M+ 

2147-55C 

2147-45C 

2147-55M 

2147-45M 

2148-35C 

21L48-35C 

2148-35C 

7C148-35C 

2148-35M 

7C148-35M 

2148-45C 

2148-35C 

2148-45C 

21L48-45C 

2148-45M 

2148-35M 

2148-45M+ 

7C148 -45M+ 

2148-55C 

2148-45C 

2148-55C 

21L48-55C 

2148-55M 

2148-45M 

2149-35C 

21L49-35C 

2149-35C 

7C149-35C 

2149-35M 

7C149-35M 

2149-45C 

21L49-45C 

2149 -45M 

2149-35M 

2149-45M 

7C149 -45M 

2149-55C 

2149-45C 

2149-55C 

21L49-55C 

2149-55M 

2149 -45M 

21L48-35C 

7C148-35C 

21L48 -45C 

21L48-35C 

21L48-45C 

7C148 -45C 

21L48-55C 

21L48-45C 

21L49-35C 

7C149-25C 

21L49-45C 

21L49— 35C 

21L49-45C 

7C149-45C 

21L49-55C 

21L49— 45C 

27S03AC 

7C189-25C 

27S03AM 

7C189-25M 

27S03C 

27S03AC 

27S03C 

74S189C 

27S03M 

27S03AM 

27S03M 

54S189M 

27S07AC 

7C190-25C 

27S07AM 

7C190-25M 

27S07C 

27S07AC 

27S07M 

27S07AM 

27S07M 

7C190-25M 

290 ICC 

7C901-31C 

2901CM 

7C901-32M 

2909AC 

7C909-40C 

2909AM 

7C909-40M 

2910AC 

7C910-50C 

2910AM 

7C910-51M 

2910C 

291 OAC 

2910M 

2910AM 

2911 AC 

7C911-40C 

2911AM 

7C911-40M 

3341 -2C 

7C401-5C+ 

3341 -2M 

7C401-10M 

3341C 

3341 -2C 

3341M 

3341 -2M 

54S189M 

27S03M 

6116-45C 

6116-35C 

6116-55C 

6116-45C 

6116-55M 

6116-45M 


CYPRESS 

CYPRESS 

74S189C 

27S03C 

7C122-25C 

7C122-15C+ 

7C122-35C 

7C122-25C 

7C122-35M 

7C122-25M 

7C123-12C 

7C123-7C 

7C128-35C 

7C128-25C 

7C128-45C 

7C128-35C 

7C128-45M 

7C128-35M+ 

7C128-55C 

7C128-45C+ 

7C128-55M 

7C128-45M+ 

7C130-45C 

7C130-35C 

7C130-55C 

7C130-45C 

7C130-55M 

7C130-45M 

7C131-45C 

7C131-35C 

7C131-55C 

7C131-45C 

7C131-55M 

7C131-45M 

7C132-45C 

7C132-35C 

7C132-55C 

7C132-45C 

7C132-55M 

7C132-45M 

7C136-45C 

7C136-35C 

7C136-55C 

7C136-45C 

7C136-55M 

7C136-45M 

7C140-35C 

7040— 25 C 

7C140-45C 

7C140-35C 

7C140-55C 

7C140-45C 

7C141-35C 

7041 -25C 

7C141-45C 

7041 -35C 

7C141-55C 

7C141-45C 

7C147-35C 

7C147-25C+ 

7C147-45C 

7C147-35C 

7C148-35C 

7C148-25C+ 

7C148-45C 

7C148-35C 

7C149-35C 

7C149-25C+ 

7C149-45C 

7C149-35C 

7C149-45M 

7C149-35M 

7C150-25C 

7C150-15C 

7C150-35C 

7C150-25C 

7C150-35M 

7C150-25M 

7C167-35C 

7C167-25C 

7C167-45M 

7067— 35M+ 

7C168-35C 

7C168-25C 

7C168-45M 

7C168-35M+ 

7C169-35C 

7C169-25C 

7C169-40M 

7C169-35M+ 

7C170-35C 

7C170-25C 

7C170-45C 

7C170-35C 

7C170-45M 

7C170-35M 

7C171-35C 

7071 -25C 

7C171-45M 

7C171-35M+ 

7C172-35C 

7C172-25C 

7C172-45M 

7C172-35M+ 

7C186L— 45M 

7C186-45M 

7C189-25C 

7089- 15C+ 

7C190-25C 

7090- 15C+ 

7C191-45M 

7C191-35M 

7C192-45M 

7C192-35M 

7C194-35C 

7C194-25C 

7C194-45C 

7C194-35C+ 

7C194-45M 

7C194-35M 

7C196-35C 

7C196-25C 

7C196-45C 

7C196-35C+ 

7C197-35C 

7C197-25C 


CYPRESS 

CYPRESS 

7C197-45C 

7C197-35C+ 

7C197-45M 

7C197-35M 

7C198-45C 

7C198-35C 1 

7C198-55C 

7C198-45C+ 

7C198-55M 

7C198-45M 

7C199-45C 

7C199-35C 

7C199-55C 

7C199-45C+ 

7C199-55M 

7C199-45M 

7C225-30C 

7C225 -25C 

7C225-30M 

7C225-25M 

7C225-40C 

7C225 -30C 

7C225 -40M 

7C225-35M 

7C235 -40C 

7C235 -30C 

7C245-35C 

7C245-25C 

7C245 -45C 

7C245-35C 

7C245-45M 

7C245-35M 

7C245A-25C 

7C245A-18C 

7C245A— 35C 

7C245AL— 35C 

7C245A— 35M 

7C245A-25M 

7C245AL-35C 

7C245A-25C+ 

7C245L-35C 

7C245-35C+ 

7C245L— 45C 

7C245L-35C 

7C251-55C 

7C251-45C 

7C251-65C 

7C251-55C 

7C251-65C 

7C251-55C 

7C251-65M 

7C251-55M 

7C253-65M 

7C253-55M 

7C254-55C 

7C254-45C 

7C254-65C 

7C254-55C 

7C254-65M 

7C254-55M 

7C261-45C 

7C261-35C 

7C261-55C 

7C261-45C 

7C261 — 55M 

7C261-45M 

7C263-45C 

7C263-35C 

7C263-55C 

7C263-45C 

7C263-55M 

7C263-45M 

7C264-45C 

7C264-35C 

7C264-55C 

7C264-45C 

7C264-55M 

7C264-45M 

7C268-50C 

7C268-40C+ 

7C268-60C 

7C268-50C 

7C268-60M 

7C268-50M+ 

7C269-50C 

7C269-40C+ 

7C269-60C 

7C269-50C 

7C269-60M 

7C269-50M+ 

7C281-45C 

7C281-30C 

7C282-45C 

7C282-30C+ 

7C291-35C 

7C291-25C+ 

7C291-50C 

7C291-35C 

7C291-50M 

7C291-35M 

7C291A-35C 

7C291AL-35C 

7C291A-35M 

7C291A-30M 

7C291A-50C 

7C291AL-50C 

7C291A-50M 

7C291A-35M 

7C291AL-35C 

7C291A— 25C+ 

7C291AL-50C 

7C291AL-35C 

7C291L-35C 

7C291-35C+ 

7C291L-50C 

7C291L-35C 

7C292-35C 

7C292-25C+ 

7C292-50C 

7C292-35C 

7C292L-35C 

7C292-35C+ 

7C292L— 50C 

7C292L— 35C 
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Product Line Cross Reference 


CYPRESS 

CYPRESS 

PALC16R6— 40M 

PALC16R6-30M 

PALC16R6L-35C 

PALC16R6L-25C 

PALC16R8— 25C 

PALC16R8L-25C 

PALC16R8— 30M 

PALC16R8 — 20M 

PALC16R8— 35C 

PALC16R8-25C 

PALC16R8— 40M 

PALC16R8-30M 

PALC16R8L-35C 

PALC16R8L-25C 

PALC22V 1 0 - 35 C 

PALC22V10-25C 

PALC22V10— 40M 

PALC22V10— 30M 

PALC22V 10L— 25C 

PALC22V10-25C 

PALC22V10L-35C 

PALC22V10L-25C 

PLDC20G1 0 - 35C 

PLDC20G10-25C 

PLDC20G10-40M 

PLDC20G10— 30M 

ALTERA 

CYPRESS 

PREFIX:EPM 

PREFIXrCY 

PREFIX:EP 

PREFIX:PLD 

5032DC 

7C344-25WC 

5032DC— 2 

7C344-20WC 

5032DM 

7C344-25WMB 

5032JC 

7C344-25HC 

5032JC— 2 

7C344-20HC 

5032JM 

7C344-25HMB 

5032LC 

7C344-25JC 

5032LC— 2 

7C344-20JC 

5032PC 

7C344-25PC 

5032PC— 2 

7C344-20PC 

5064JC 

7C343-35HC 

5064JC-2 

7C343-30HC 

5064JM 

7C343-35HMB 

5128GC 

7C342-35RC 

5128GC-1 

7C342-25RC 

5128GC— 2 

7C342-30RC 

5128GM 

7C342-35RMB 

5128JC 

7C342-35HC 

5128JC-1 

7C342-25HC 

5128JC-2 

7C342-30HC 

5128JM 

7C342-35HMB 

5128LC 

7C342-35JC 

5128LC— 1 

7C342-25JC 

5128LC— 2 

7C342-30JC 

610-25C 

610-25C 

610-35M 

610-25MB 

610A-10C 

610- 10C 

610A-12C 

610-12C 

610A-15C 

610-15C 

AMD 

CYPRESS 

PREFIX:Am 

PREFIX:CY 

PREFIX:SN 

PREFIX:CY 

SUFFIX:B 

SUFFIX:B 

SUFFIX:D 

SUFFIX:D 

SUFFIX:F 

SUFFIX: F 

SUFFIXrL 

SUFFIX:L 

SUFFIX:P 

SUFFIX:P 

2130- 100C 

7C130-55C 

2130- 120C 

7C130-55C 

2130-55C 

7C130-45C 

2130-55C 

7C130-55C 

2130-55JC 

7C131-45C 

2130-55JC 

7C131-55C 

2130- 70C 

7C130-55C 


CYPRESS 

CYPRESS 

7C293A-35C 

7C293AL-35C 

7C293A— 35M 

7C293A— 30M 

7C293A-50C 

7C293AL-50C 

7C293A— 50M 

7C293A— 35M 

7C293AL-35C 

7C293A-20C+ 

7C293AL-50C 

7C293AL-35C 

7C401-10C 

7C401-15C 

7C401-10M 

7C401-15M 

7C401-5C 

7C401-10C 

7C402-10C 

7C402-15C 

7C402-10M 

7C402-15M 

7C402-5C 

7C402-10C 

7C403-10C 

7C403-15C 

7C403-10M 

7C403-15M 

7C403-15C 

7C403-25C 

7C403-15M 

7C403-25M 

7C404-10C 

7C404-15C 

7C404-10M 

7C404-15M 

7C404-15C 

7C404-25C 

7C404-15M 

7C404-25M 

7C408-15C 

7C408-25C 

7C408-15M 

7C408-25M 

7C408-25C 

7C408-35C 

7C409-15C 

7C409-25C 

7C409-15M 

7C409 -25M 

7C409-25C 

7C409-35C 

7C420-40C 

7C420-30C 

7C420-40M 

7C420-30M 

7C420-65C 

7C420-40C 

7C420-65M 

7C420-40M 

7C421-40C 

7C421-30C 

7C421-40M 

7C421-30M 

7C421-65C 

7C421-40C 

7C421-65M 

7C421-40M 

7C424-40C 

7C424-30C 

7C424-40M 

7C424-30M 

7C424-65C 

7C424 -40C 

7C424-65M 

7C424-40M 

7C425 -40C 

7C425 -30C 

7C425 -40M 

7C425 -30M 

7C425-65C 

7C425 -40C 

7C425 -65M 

7C425 -40M 

7C428-40C 

7C428-30C 

7C428-40M 

7C428-30M 

7C428-65C 

7C428-40C 

7C428-65M 

7C428-40M 

7C429-40C 

7C429-30C 

7C429-40M 

7C429-30M 

7C429-65C 

7C429-40C 

7C429-65M 

7C429-40M 

7C510-55C 

7C510-45C 

7C510-65C 

7C510-55C 

7C510-65M 

7C510-55M 

7C510-75C 

7C510-65C 

7C510-75M 

7C510-65M 

7C516-45C 

7C516-38C 

7C516-55C 

7C516-45C 

7C516-55M 

7C516-42M 

7C516-75C 

7C516-55C 

7C516-75M 

7C516-55M 

7C517-45C 

7C517-38C 

7C517-55C 

7C517-45C 


CYPRESS 

CYPRESS 

7C517-55M 

7C517-42M 

7C517-75C 

7C517-55C 

7C517-75M 

7C517-55M 

7C901-31C 

7C901-23C+ 

7C901-32M 

7C901— 27M 

7C909-40C 

7C909-30C 

7C909-40M 

7C909-30M 

7C910-50C 

7C910-40C 

7C910-51M 

7C910-46M 

7C910-93C 

7C910-50C 

7C910-99M 

7C910-51M 

7C9101-40C 

7C9101-30C 

7C9101— 45M 

7C9101-35M 

7C911-40C 

7C911-30C 

7C911-40M 

7C9U-30M 

9122-25C 

7C122-15C 

9122-25C 

91L22-25C 

9122-35C 

9122-25C 

9122-35C 

91L22-35C 

9122-45C 

93L422C 

91L22-25C 

7C122-25C 

91L22-35C 

7C122-35C 

91L22-45C 

93L422AC 

93422AC 

7C122-35C 

93422AC 

9122-35C 

93422AM 

7C122-35M 

93422C 

93L422AC 

93422M 

93422AM 

93422M 

93L422AM 

93L422AC 

7C122-35C 

93L422AC 

91L22-45C 

93L422AM 

7C122-35M 

93L422C 

93L422AC 

93L422M 

93L422AM 

M1220HD-10C 

7M194-10DC 

M1220HD— 12C 

7M194-12DC 

M1220HD— 15C 

7M194-15DC 

M1220HD-20C 

7M194-20DC 

M 1 220HD — 1 2MB 

7M194-12DMB 

M1220HD - 15MB 

7M194— 15DMB 

M 1 220HD — 20MB 

7M194— 20DMB 

M1400HD-10C 

7M199-10DC 

M1400HD— 12C 

7M199-12DC 

M1400HD-15C 

7M199-15DC 

M1400HD-20C 

7M199-20DC 

M1400HD— 12MB 

7M199— 12DMB 

M1400HD— 15MB 

7M199— 15DMB 

M1400HD-20MB 

7M199-20DMB 

PALC16L8— 25C 

PALC16L8L-25C 

PALC16L8-30M 

PALC16L8 - 20M 

PALC16L8— 35C 

PALC16L8— 25C 

PALC16L8— 40M 

PALC16L8 — 30M 

PALC16L8L-35C 

PALC16L8L-25C 

PALC16R4— 25C 

PALC16R4L-25C 

PALC16R4— 30M 

PALC16R4-20M 

PALC16R4— 35C 

PALC16R4— 25C 

PALC16R4-40M 

PALC16R4— 30M 

PALC16R4L-35C 

PALC16R4L-25C 

PALC1 6R6 — 25C 

PALC16R6L- 25C 

PALC16R6-30M 

PALC16R6 - 20M 

PALC1 6R6 — 35C 

PALC16R6— 25C 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 



SEMICONDUCTOR 


AMD 

CYPRESS 

2130-70JC 

7C130-55C 

2130— 70/BC 

7C130-55MB 

2140-55C 

7C140 -45C 

2140-55C 

7C140-55C 

2140- 55 JC 

7C141-45C 

2140-55JC 

7C141-55C 

2140-70C 

7C140-55C 

2140- 70JC 

7C141-55C 

2140— 70/BC 

7C140-55MB 

2147-35C 

2147-35C 

2147-45C 

2147-45C 

2147-45M 

2147-45M 

2147-55C 

2147-55C 

2147-55M 

2147-55M 

2147-70C 

2147-55C 

2147-70M 

2147-55M 

2148-35C 

2148-35C 

2148-35M 

2148-35M 

2148-45C 

2148-45C 

2148 -45M 

2148-45M 

2148-55C 

2148-55C 

2148-55M 

2148 -55M 

2148-70C 

2148-55C 

2148 -70M 

2148-55M 

2149-35C 

2149-35C 

2149-45C 

2149-45C 

2149-45M 

2149-45M 

2149-55C 

2149-55C 

2149-55M 

2149-55M 

2149-70C 

2149-55C 

2149 -70M 

2149-55M 

2167-35C 

7C167A— 35C 

2167-35M 

7C167A— 35M 

2167-45C 

7C167A-45C 

2167-45M 

7C167A— 45M 

2167-55C 

7C167A-45C 

2167-55M 

7C167A-45M 

2167-70C 

7C167A— 45C 

2167-70M 

7C167A-45M 

2168 -35C 

7C168A— 35C 

2168-45C 

7C168A— 45C 

2168-45M 

7C168A-45M 

2168-55C 

7C168A— 45C 

2168-55M 

7C168A— 45M 

2168 -70C 

7C168A-45C 

2168 -70M 

7C168A— 45M 

2169-40C 

7C169A-40C 

2169-50C 

7C169A-40C 

2169-50M 

7C169A-40M 

2169-70C 

7C169A-40C 

2169-70M 

7C169A— 40M 

21L47-45C 

7C147-45C 

21L47-55C 

7C147-45C 

21L47-70C 

7C147-45C 

21L48-45C 

21L48-45C 

21L48-55C 

21L48-55C 

21L48-70C 

21L48— 55C 

21L49-45C 

21L49-45C 

21L49-55C 

21L49-55C 

21L49-70C 

21L49-55C 

27C64-120C 

7C266-55C 

27C64-120M 

7C266-55C 


AMD 

CYPRESS 

27S03AC 

27S03AC 

27S03AM 

27S03AM 

27S03C 

27S03C 

27S03M 

27S03M 

27S07AC 

27S07AC 

27S07AM 

27S07AM 

27S07C 

27S07C 

27S07M 

27S07M, 

27S181AC 

7C282-30C 1 

27S181AM 

7C282-45M 

27S181C 

7C282-45C 

27S181M 

7C282-45M 

27S191AC 

7C292-35C 

27S191AM 

7C292-50M 

27S191C 

7C292-50C 

27S191M 

7C292-50M 

27S191SAC 

7C292A— 20C 

27S25AC 

7C225-30C 

27S25AM 

7C225-35M 

27S25C 

7C225 -40C 

27S25M 

7C225 -40M 

27S25SAC 

7C225-25C 

27S25SAM 

7C225-35M 

27S281AC 

7C281-30C 

27S281AM 

7C281-45M 

27S281C 

7C281-45C 

27S281M 

• 7C281-45M 

27S291AC 

7C291-35C 

27S291AM 

7C291-50M 

27S291C 

7C291-50C 

27S291M 

7C291-50M 

27S291SAC 

7C291A-25C 

27S291SAM 

7C291A— 30M 

27S35AC 

7C235-30C 

27S35AM 

7C235-40M 

27S35C 

7C235-40C 

27S35M 

7C235-40M 

27S45AC 

7C245-35C 

27S45AM 

7C245-45M 

27S45C 

7C245 -45C 

27S45M 

7C245 -45M 

27S45SAC 

7C245 -25C 

27S45SAM 

7C245A— 25M- 

27549-30M 

7C264— 30MB 

27549-30M 

7C263 -30MB 

27549-40 

7C264-40C 

27549-40 

7C263-40C 

27549-55 

7C264-55 

27549-55 

7C263-55 

27549-55M 

7C264-55MB 

27549-55M 

7C263-55MB 

27S51C 

7C254-55C 

27S51M 

7C254- 65M 

2841AC 

3341C 

2841AM 

3341M 

2841C 

3341C 

2841 M 

3341M 

2901BC 

2901 CC 

2901BM 

2901CM 

2901 CC 

2901CC 

2901CM 

2901CM 

2909AC 

2909AC 


AMD 

CYPRESS 

27C64-125C 

7C266-55C 

27C64-150C 

7C266-55C 

27C64-150M 

7C266-55C 

27C64-155C 

7C266-55C 

27C64-200C 

7C266-55C 

27C64-200M 

7C266-55C 

27C64-205C 

7C266-55C 

27C64-250C 

7C266-55C 

27C64-250M 

7C266-55C 

27C64-255C 

7C266-55C 

27C64-300C 

7C266-55C 

27C64-300M 

7C266-55C 

27C64-55C 

7C266-55C 

27C64-70C 

7C266-55C 

27C64-75C 

7C266-55C 

27C64-90C 

7C266-55C 

27C64- 90M 

7C266-55C 

27C64-95C 

7C266-55C 

27C191-25C 

7C292A-25C 

27C191-35C 

7C291A— 25C+ 

27C191-35C 

7C291A-35C 

27C191— 35C 

7C292A— 35C 

27C191— 35C 

7C292AL— 35C 

27C191— 35M 

7C292A— 30M 

27C191— 45M 

7C291A— 45M 

27C256— 170C 

7C274-55C 

27C256-170M 

7C274-55M 

27C256— 175C 

7C274-55C 

27C256— 200C 

7C274-55C 

27C256-200M 

7C274-55M 

27C256— 205C 

7C274-55C 

27C256— 250C 

7C274-55C 

27C256— 250M 

7C274-55M 

27C256-255C 

7C274-55C 

27C256— 300C 

7C274-55C 

27C291-25C 

7C291A— 25C 

27C291-35C 

7C291AL-35C 

27C291— 45M 

7C291A— 35M 

27C291A— 30M 

7C291A-30M 

27H010— XX 

7B201-35XX 

27LS03C 

27LS03C 

27LS03M 

27LS03M+ 

27LS07C 

27S07C+ 

27LS191C 

7C292-35C 

27LS291C 

7C291-35C 

27LS291M 

7C291-35M 

27PS181AC 

7C282-45C 

27PS181AM 

7C282-45M+ 

27PS181C 

7C282-45C 

27PS181M 

7C282-45M+ 

27PS191AC 

7C292-50C 

27PS191AM 

7C292-50M+ 

27PS191C 

7C292-50C 

27PS191M 

7C292-50M+ 

27PS281AC 

7C281 -45C 

27PS281AM 

7C281-45M+ 

27PS281C 

7C281 -45C 

27PS281M 

7C281 -45M+ 

27PS291AC 

7C291 -50C 

27PS291AM 

7C291 -50M+ 

27PS291C 

7C291-50C 

27PS291M 

7C291-50M+ 
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INFO 




fjs CYPRESS 
Jr SEMICONDUCTOR 


Product Line Cross Reference 


AMD 

CYPRESS 

2909AM 

2909AM 

2909C 

2909AC 

2909M 

2909M 

2910— 1C 

2910C 

2910- 1M 

2910M 

2910AC 

2910AC 

2910AM 

2910AM 

2910C 

2910C 

2910M 

2910M 

29116AC 

7C9116AC 

29116AM 

7C9116AM 

29116C 

7C9116AC 

291 16M 

7C9116AM 

29117C 

7C9117AC 

291 17M 

7C9117AM 

2911 AC 

2911 AC 

2911AM 

2911AM 

291 1C 

2911 AC 

2911M 

291 1M 

295 10C 

7C510-75C 

29510M 

7C510-75M 

29516AM 

7C516-55M 

29516C 

7C516-55C 

29516M 

7C516-55M 

29517AC 

7C517-38C 

29517C 

7C517-55C 

29517M 

7C517-55M 

2970 1C 

27S07C 

29701M 

27S07M 

29703C 

27S03C 

29703M 

27S03M 

29C01-1C 

7C901-23C+ 

29C01BA 

7C901-32M 

29C01BC 

7C901-31C 

29C01C 

7C901-31C 

29C01CC 

7C901-31C 

29C10-1C 

7C910-40C 

29C101C 

7C9101— 40C 

29C101M 

7C9101-35M 

29C10ABA 

7C910-51M 

29C10AC 

7C910-50C 

29C10AC 

7C910-93C 

29C116C 

7C9116AC 

29C116M 

7C9116AM 

29C117C 

7C9117AC 

29L116AC 

7C9116AC 

29LU6AM 

7C9116AM 

29L510C 

7C510-75C 

29L510M 

7C510-75M 

29L516C 

7C516-75C 

29L516M 

7C516-75M 

29L517C 

7C517-75C 

29L517M 

7C517-75M 

3341C 

3341C 

3341M 

3341M 

67C401 — 10 

7C401-10 

67C401-15 

7C401-15 

67C401— 25 

7C401-25 

67C402— 10 

7C402-10 

67C402— 15 

7C402-15 

67C402— 25 

7C402-25 

67C4023— 10 

7C404-10 


AMD 

CYPRESS 

67C4023— 15 

7C404-15 

67C403— 10 

7C403-10 

67C403— 15 

7C403-15 

67C403— 25 

7C403 -25 

7201-25 

7C420-25 

7201-35 

7C420-30 

7201-50 

7C420-40 

7201-65 

7C420-65 

7201-80 

7C420-65 

7201 -25R 

7C421-25 

7201 -35R 

7C421-30 

7201 -50R 

7C421-40 

7201 -65R 

7C421-65 

7201 -80R 

7C421-65 

7202-25 

7C424-25 

7202-35 

7C424-30 

7202-50 

7C424-40 

7202-65 

7C424-65 

7202-80 

7C424-65 

7202 -25R 

7C425-25 

7202-35R 

7C425 -30 

7202-50R 

7C425 -40 

7202-65R 

7C425-65 

7202-80R 

7C425 -65 

7203 -25 

7C428-25 

7203-35 

7C428-30 

7203-50 

7C428-40 

7203 -65 

7C428-65 

7203-80 

7C428-65 

7203 -25R 

7C429-25 

7203 -35R 

7C429-30 

7203-50R 

7C429-40 

7203 -65R 

7C429-65 

7203 -80R 

7C429-65 

7204-25 

7C432-25 

7204-35 

7C432-30 

7204-50 

7C432-40 

7204-65 

7C432-65 

7204-80 

7C432-65 

74S189C 

74S189C 

9122-25C 

9122-25C 

9122-35C 

9122-35C 

9122-35M 

7C122-35M 

9128-100C 

6116A-55C 

9128-120M 

6116A-55M 

9128-150C 

6116A-55C 

9128-150M 

6116A-55M 

9128-200C 

6116A-55C 

9128-200M 

6116A-55M 

9128-70C 

6116A-55C 

9128-90M 

6116A-55M 

9150-20C 

7C150-15C 

9150-25C 

7C150-25C 

9150-25M 

7C150-25M 

9150-35C 

7C150-35C 

9150-35M 

7C150-35M 

9150-45C 

7C150-35C 

9150-45M 

7C150-35M 

91L22-35C 

91L22-35C 

91L22-35M 

7C122-35M 

91L22-45C 

91L22-45C 

91L22-45M 

7C122-35M 


AMD 

CYPRESS 

91L22-60C 

7C122-35C+ 

91L50-25C 

7C150-25C 

91L50-35C 

7C150-35C 

91L50-45C 

7C150-35C 

93422AC 

93422AC 

93422AM 

93422AM 

93422C 

93422C 

93422M 

93422M 

93L422AC 

93L422AC 

93L422AM 

93L422AM 

93L422C 

93L422C 

93L422M 

93L422M 

99C164-35C 

7C164-35C+ 

99C164-45C 

7C164-45C+ 

99C164-45M 

7C164- 45M+ 

99C164-55C 

7C164- 45C+ 

99C164-55M 

7C164-45M+ 

99C164-70C 

7C164-45C+ 

99C164-70M 

7C164-45M 

99C165-35C 

7C166-35C+ 

99C165-45C 

7C166-45C+ 

99C165-45M 

7C166-45M+ 

99C165— 55C 

7C166-45C+ 

99C165-55M 

7C166-45M+ 

99C165-70C 

7C166-45C+ 

99C165— 70M 

7C166-45M+ 

99C641-25C 

7C187-25C 

99C641-35C 

7C187-35C 

99C641-45C 

7C187-45C 

99C641— 45M 

7C187-45M 

99C641-55C 

7C187-45C 

99C641— 55M 

7C187-45M 

99C641— 70C 

7C187-45C 

99C641— 70M 

7C187-45M 

99C68-35C 

7C168A— 35C 

99C68-45C 

7C168A— 45C* 

99C68-45M 

7C168A— 45M* 

99C68-55C 

7C168A-45C* 

99C68-55M 

7C168A— 45M* 

99C68-70C 

7C168A— 45C* 

99C68-70M 

7C168A— 45M* 

99C88H— 35C 

7C186-35C 

99C88H— 45C 

7C186-45C 

99C88H-45M 

7C186-45M 

99C88H-55C 

7C186-55C 

99C88H-55M 

7C186-55M 

99C88H-70C 

7C186-55C 

99C88H— 70M 

7C186-55M 

99CL68-35C 

7C168A-35C 

99CL68— 45C 

7C168A— 45C* 

99CL68-45M 

7C168A-45M* 

99CL68-55C 

7C168A-45C* 

99CL6855M 

7C168A-45M* 

99CL68-70C 

7C168A— 45C* 

99CL68-70M 

7C168A— 45M* 

PAL16L8A-4C 

PALC16L8L- 35C 

PAL16L8A-4M 

PALC16L8 — 40M 

PAL16L8AC 

PALC16L8-25C 

PAL16L8ALC 

PALC16L8— 25C 

PAL16L8ALM 

PALC16L8— 30M 

PAL16L8AM 

PALC1 6L8 — 30M 

PAL16L8BM 

PALC16L8 — 20M 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
— = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 


CYPRESS 

SEMICONDUCTOR 


EDI 

CYPRESS 

8M16256C— 70C9MB 

1641HD— 55MB 

8M32256CXXC6B 

Ml 840HD - XXMB 

8M32256CXXC6B 

M1840HD-XXC 

8M3264CXXC6B 

M1830HD-XXMB 

8M3264CXXC6C 

M1830HD-XXC 

8M8128C— 100 

1421HD-85C 

8M8128C— 100CB 

1420HD— 55MB 

8M8128C— 60CB 

1420HD-55MB 

8M8128C-60CC 

1420HD-55C 

8M8128C— 70 

1421HD-70C 

8M8512CXXC6B 

1466HD —XXMB 

8M85 1 2CXXC6C 

1466HD— XXC 

8M85 1 2CXXM6C 

1464PD— XXC 

8M85 1 2LPXXC6B 

1466LHD-XXMB 

8M8512PXXC6B 

1 466LHD - XXMB 

H816H16C-25CC- 

1611HV-25C 

H816H16C-35CC- 

1611HV-35C 

H816H16C— 45CC— 

16UHV-45C 

H816H16C— 55CC- 

1611HV— 45C 

H816H64C-35CC 

1621HD-35C 

H816H64C— 35MHR 

1621HD— 35MB 

H816H64C— 45CC 

1621HD— 45C 

H816H64C— 45MHR 

1621HD— 45MB 

H816H64C-55CC 

1621HD— 45C 

H816H64C— 55MHR 

1621HD— 45MB 

H816H64C— 70CC 

1621HD— 45C 

H816H64C— 70MHR 

1621HD— 45MB 

FAIRCHILD 

CYPRESS 

PREFIX:F 

PREFIX:CY 

SUFFIX.D 

SUFFIX:D 

SUFFIXrF 

SUFFIX:F 

SUFFIX:L 

SUFFIX.L 

SUFFIX:P 

SUFFIX.P 

SUFFIX:QB 

SUFFIXiB 

100E422-5 

100E422— 5C 

100E422-7 

100E422-7C 

10E422— 7 

10E422-7C 

100E474— 7 

100E474— 7C 

10E474— 7 

10E474-7C 

1600C45 

7C187-45C 

1600C55 

7C187-45C 

1600C70 

7C187-45C 

1600M55 

7C187-45M 

1600M70 

7C187-45M 

1601C55 

7C187-45C 

1620C35 

7C164— 35C+ 

1620M35 

7C164-35M 

1620M45 

7C164-45M 

1621C25 

7C164-25C+ 

1622C25 

7C166-25C+ 

1622C35 

7C166-35C+ 

1622M35 

7C166-35M 

1622M45 

7C166-45M 

16L8A 

PALC16L8 - 20M 

16L8A 

PALC16L8-25C 

16P8A 

PALC16L8-20M 

16P8A 

PALC16L8-25C- 

16R4A 

PALC16R4 -20M 

16R4A 

PALC16R4— 25C 

16R6A 

PALC16R6-20M 


FAIRCHILD 

CYPRESS 

16R6A 

PALC16R6— 25C 

16R8A 

PALC1 6R8 — 20M 

16R8A 

PALC16R8-25C 

16RP4A 

PALC1 6R4 — 20M 

16RP4A 

PALC16R4- 25C 

16RP6A 

PALC1 6R6 — 20M 

16RP6A 

PALC16R6-25C 

16RP8A 

PALC16R8— 20M 

16RP8A 

PALC16R8-25C 

3341AC 

3341C 

3341C 

3341C 

54F189 

7C189-25M- 

54F219 

7C190-25M- 

54F413 

7C401-15M 

54S189M 

54S189M 

74AC1010— 40 

7C510-45C 

74F189 

7C189-25C- 

74F219 

7C190-25C- 

74F413 

7C401-15C 

74LS189 

27LS03C 

74S189 

74S189C 

93422AC 

93422AC 

93422AM 

93422AM 

93422C 

93422C 

93422M 

93422M 

93475C 

2149 -45C 

93L422AC 

93L422AC 

93L422AM 

93L422AM 

93L422C 

93L422C 

93L422M 

93L422M 

93Z451AC 

7C282-30C 

93Z451AM 

7C282-45M 

93Z451C 

7C282-30C 

93Z451M 

7C282-45M 

93Z511C 

7C292-35C 

93Z511M 

7C292-50M 

93Z565AC 

7C264-45C 

93Z565AM 

7C264-55M 

93Z565C 

7C264-55C 

93Z565M 

7C264-55M 

93Z611C 

7C292-25C 

93Z611M 

7C291A— 30M 

93Z665C 

7C264-35C 

93Z665M 

7C264-45M 

93Z667C 

7C263 -35C 

93Z667M 

7C261-45M 

FUJITSU 

CYPRESS 

PREFIX:MB 

PREFIX.CY 

PREFIXrMBM 

PREFIXtCY 

SUFFIX:F 

SUFFIX:F 

SUFFIX:M 

SUFFIXrP 

SUFFIXrZ 

SUFFIX:D 

100422A— 5C 

100E422— 5C 

100422A— 7C 

100E422L— 7C 

100422AC 

100E422L— 7C 

100470A— 7 

100E470— 7C 

100470A— 10 

100E470— 7C 

100470A— 15 

100E470— 7C 

100474A— 3C 

100E474— 3.5C 

100474A-5C 

100E474— 5C 

100474A— 7C 

100E474L— 7C 


FUJTISU 

CYPRESS 

100474AC 

100E474L-7C 

100484A— 10 

100E484L— 7C 

100484A— 8 

100E484L— 7C 

100484-15 

100E484L— 7C 

100C494-15 

100E494L-12C 

101494-7 

101E494-7 

101494-8 

101E494— 8 

101A484— 5 

101E484-5C 

10422A-5C 

10E422-5C 

10422A-7C 

10E422L-7C 

10422AC 

10E422L— 7C 

10470A— 7 

10E470-7C 

10470A— 10C 

10E470-7C 

10470A-15C 

10E470-7C 

10470A— 20C 

10E470-7C 

10474A-3C 

10E474-4C 

10474A-5C 

10E474-5C 

10474A-7C 

10E474L-7C 

10474AC 

10E474L-7C 

10484-15 

10E484L-7C 

10484A— 8 

10E484L-7C 

10484A— 10 

10E484L-7C 

10484A-5 

10E484-5C 

10494-7 

10E494-7C 

10C494— 15 

10E494L— 12C 

2147H-35 

2147-35C 

2147H-45 

2147-45C 

2147H-55 

2147- 55C 

2147H-70 

2147-55C 

2148-55L 

21L48-55C 

2148-70L 

21L48-55C 

2149-45 

2149-45C 

2149-55L 

21L49-55C 

2149-70L 

21L49-55C 

27256- 17C 

7C274-55C 

27256-20C 

7C274-55C 

27256-25C 

7C274-55C 

27256A— 15C 

7C274-55C 

27256A— 17C 

7C274-55C 

27256A— 20C 

7C274-55C 

27256A— 25C 

7C274-55C 

27256H— 10C 

7C274-55C 

27256H— 12C 

7C274-55C 

2764-20C 

7C266-55C 

2764-2 5C 

7C266-55C 

2764-30C 

7C266-55C 

27C512— 15C 

7C286-55C 

27C512-17C 

7C286-55C 

27C512-20C 

7C286-55C 

27C512-25C 

7C286-55C 

27C512-30C 

7C286-55C 

27C64-20C 

7C266-55C 

27C64-25C 

7C266-55C 

27C64-30C 

7C266-55C 

7132E 

7C282-45C 

7132E-SK 

7C281-45C 

7132E-W 

7C282-45M 

7132H 

7C282-45C 

7132H-SK 

7C281-45C 

7132Y 

7C282-30C 

7132Y-SK 

7C281-30C 

7138E 

7C292-50C 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 



SEMICONDUCTOR 


FUJTISU 

CYPRESS 

7138E-SK 

7C291 -50C 

7138E-W 

7C292-50M 

7138H 

7C292-35C 

7138H-SK 

7C291-35C 

7138Y 

7C292-35C 

7138Y-SK 

7C291 -35C 

7144E 

7C264-55C 

7144E-W 

7C264-55M 

7144H 

7C264-55C 

7144Y 

7C264-45C 

7226RA-20 

7C225 -30C 

7226RA-25 

7C225-30C 

7232RA-20 

7C235-30C 

7232RA-25 

7C235— 30C 

7238RA-20 

7C245-25C 

7238RA-25 

7C245-35C 

8128-10 

7C128A-55C 

8128-15 

7C128A-55C 

8167-70W 

7C167A-45M 

8167A-55 

7C167A-45C 

8167A-70 

7C167A-45C 

8168-55 

7C168A-45C 

8168-70 

7C168A— 45C 

8168-70W 

7C168A-45M 

8171-55 

7C187 -45C 

8171-70 

7C187-45C 

81C67-35 

7C167A-35C 

81C67-45 

7C167A-45C 

81C67-55W 

7C167A— 45M 

81C68-45 

7C168A-45C 

81C68-55W 

7C168A— 45M+ 

81C71-45 

7C187-45C 

81C71-55 

7C187-45C 

81C74-25 

7C164-25C 

81C74-35 

7C164-35C+ 

81C74-45 

7C164 -45C 

81C75-25 

7C166-25C 

81C75-35 

7C166-35C 

81C78-45 

7C186-45C 

81C78-55 

7C186-55C 

81C81A-35 

7C1 97-35 

81C81A-45 

7C197-45 

81C84A-35 

7C194-35 

81C84A-45 

7C194-45 

81C86-70 

7C192-45C+ 

8287-35 

7C199-35 

8287-45 

7C199-45 

8464L-100 

7C185-55C+ 

8464L-70 

7C185-45C+ 

HARRIS 

CYPRESS 

PREFIX: HM 

PREFIX:CY 

PREFIX-.HPL 

PREFIX:CY 

SUFFIX: 8 

SUFFIX:B 

PREFIX: 1 

SUFFIX.D 

PREFIX: 9 

SUFFIX:F 

PREFIX:4 

SUFFIX:L 

PREFIX: 3 

SUFFIX:P 

16LC8-5 

PALC16L8L-35C 

16LC8-8 

PALC16L8 — 40M 

16LC8-9 

PALC16L8-40M 

16RC4-5 

PALC16R4L- 35C 



HITACHI 

CYPRESS 

25089 

7C282-45C 

25089S 

7C282-45C 

25169S 

7C292-50C 

27256G-25C 

7C274-55C 

27256G-30C 

7C274-55C 

27512G-25C 

7C286-70C 

27512G-30C 

7C286-70C 

27C256G-17C 

7C274-55C 

27C256G-20C 

7C274-55C 

27C256G— 25C 

7C274-55C 

27C256G-30C 

7C274-55C 

27C256GHG-70C 

7C274-55C 

27C256GHG-85C 

7C274-55C 

4847 

2147-55C 

4847-2 

2147-45C 

4847-3 

2147-55C 

6116ALS-12 

6116A-55C* 

6116ALS-15 

6116A— 55C* 

6116ALS-20 

6116A-55C* 

6116AS-12 

6116A— 55C+ 

6116AS-15 

6116A-55C+ 

6116AS-20 

6116A-55C+ 

6147 

7C147-45C* 

6147-3 

7C147— 45C* 

6147H-35 

7C147-35C+ 

6147H-45 

7C147-45C+ 

6147H-55 

7C147-45C+ 

6147HL— 35 

7C147-35C* 

6147HL-45 

7C147— 45C* 

6147HL-55 

7C147— 55C* 

6148 

7C148-45C 

6148H-35 

21L48-35C 

6148H-45 

7C148-45C+ 

6148H-55 

7C14845C+ 

6148HL— 35 

21L48— 35C* 

6148HL-45 

7C148— 45C* 

6148HL-55 

7C148— 45C* 

6148L 

7C148— 45C* 

6167-6 

7C167A-45C+ 

6167-8 

7C167A— 45C+ 

6167H-55 

7C167A— 45C 

6167H-70 

7C167A-45C 

6167HL-55 

7C167A-45C* 

6167HL-70 

7C167A— 45C* 

6167L-6 

7C167A— 45C* 

6167L-8 

7C167A— 45C* 

6168H-45 

7C168A— 45C+ 

6168H-55 

7C168A-45C+ 

6168H-70 

7C168A-45C+ 

6168HL-45 

7C168A-45C* 

6168HL-55 

7C168A-45C* 

6168HL-70 

7C168A-45C* 

6207P-35 

7C197-35 

6207P-45 

7C197-45 

6208P-35 

7C194-35 

6208P-45 

7C194-45 

62256 

7C198* 

624256 -35C 

7C106-35C 

624256 -45C 

7C106-45C 

624257— 35C 

7C102-35C 

624257— 45C 

7C102-45C 

6264-10 

7C186-55C+ 


HARRIS 

CYPRESS 

16RC4-8 

PALC16R4— 40M 

16RC4-9 

PALC16R4— 40M 

16RC6-5 

PALC16R6L-35C 

16RC6-8 

PALC16R6— 40M 

16RC6-9 

PALC16R6— 40M 

16RC8-5 

PALC16R8L-35C 

16RC8-8 

PALC16R8-40M 

16RC8-9 

PALC16R8— 40M 

6-76161-2 

7C291-50M 

6-76161-5 

7C291-50C 

6— 76161A— 2 

7C291-50M 

6— 76161A-5 

7C291-50C 

6-76161B-5 

7C291-35C 

6-7681-5 

7C281-45C 

6— 7681A-5 

7C281-45C 

65162-5 

6116A-55C* 

65162-8 

6116A-55M* 

65162-9 

6116A-55M* 

65162B— 5 

6116A— 55C* 

65162B-8 

6116A-55M* 

65162B— 9 

6116A— 55M* 

65162C-8 

6116A-55M* 

65162C— 9 

6116A— 55M* 

65162S-5 

6116A— 55C* 

65162S-9 

6116A— 55M* 

65262-8 

7C167A— 45M* 

65262-9 

7C167A— 45M* 

65262B— 8 

7C167A— 45M* 

65252B-9 

7C167A— 45M* 

65262C— 9 

7C167A— 45M* 

65262S-9 

7C167A— 45M* 

76161-2 

7C292-50M 

76161A-2 

7C292-50M 

76161A-5 

7C292-50C 

76161B— 5 

7C292-35C 

76641-2 

7C264-55M 

76641-5 

7C264-55C 

76641A— 5 

7C264-45C 

7681-2 

7C282-45M 

7681-5 

7C282-45C 

7681A-5 

7C282-45C 

HITACHI 

CYPRESS 

PREFIX:HM 

PREFIX:CY 

PREFIX-.HN 

PREFIX:CY 

SUFFIX:CG 

SUFFIX-.L 

SUFFIX:G 

SUFFIX.D 

SUFFTX.P 

SUFFIX:P 

100422C 

100E422L— 7C 

100474- 10C 

100E474L— 7C 

100474-8C 

100E474L— 7C 

100474C 

100E474L— 7C 

100494-10 

101E494— 10C 

100494-12 

100E494L— 12C 

101494-10 

101E494— 10C 

101494-12 

101E494L— 10C 

10422C 

10E422L-7C 

10474- 10C 

100E474L— 7C 

10474— 8C 

10E474L— 7C 

10474C 

10E474L— 7C 

10494-10 

10E494— 10C 

10494-12 

10E494L— 12C 
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INFO 




Product Line Cross Reference 



’ CYPRESS 
SEMICONDUCTOR 


HITACHI 

CYPRESS 

6264-12 

7C186-55C+ 

6264-15 

7C186-55C+ 

6267-35 

7C167A-35C+ 

6267-45 

7C167A-45C 

6268-25 

7C168A-25C 

6268-35 

7C168A-35C 

62832H 

7099+ 

62832 

7099 

6287-45 

7C187-45C 

6287-55 

7087 -45C 

6287-70 

7C187-45C 

6288-35 

7C164-35C 

6288-45 

7C164-45C 

6288-55 

7C164-45C 

62A168-25 

7083 -25C 

62A168-35 

7083 -35C 

62A168-45 

7083 -45C 

6707-20 

7097 -20C 

6707 -25 

7C197-25C 

6707A-15 

7B197-15C 

6707A-20 

7C197-20C 

6707A-25 

7C197-25C 

6708-20 

7C194-20C 

6708-25 

7C194-25C 

6708A- 15 

7B194-15C 

6708A-20 

7C194-20C 

6708A-25 

7C194 -25C 

6709-20 

7095 -20C 

6709-25 

7095 -25C 

6709A-15 

7B195-15C 

6709A-20 

7C195-20C 

6709A-25 

7095 -25C 

6716-25 

7C128A-25C 

6716-30 

7028 A- 25C 

6787-30 

7C187-25C 

6788-25 

7C164-25C 

6788-30 

7C164-25C 

6788HA-12 

7B164-12C 

6789HA— 12 

7B166-12C 

IDT 

CYPRESS 

PREFIX.IDT 

PREFIX:CY 

PREFIXiIDT 

PREFIXiCYM 

SUFFIXiB 

SUFFIXiB 

SUFFIX:D 

SUFFIXiD 

SUFFIXiF 

SUFFIXiF 

SUFFIXiL 

SUFFIXiL 

SUFFIXiP 

SUFFIXiP 

100484S7 

100E484L-7C 

100494S8 

101E494— 8C 

100494S10 

101E494— IOC 

101484S7 

100E484L— 7C 

101494S7 

101E494-7C 

101494S8 

101E494-8C 

101494S10 

101E494-10C 

10484S7 

10E484L— 7C 

10494S7 

10E494-7C 

10494S8 

10E494-8C 

10494S10 

10E494— IOC 

39C01CB 

7C901-32M+ 

39C01CC 

2901CC+ 

39C01CM 

2901 CM + 


IDT 

CYPRESS 

39C01DB 

7C901-27M+ 

39C01DC 

7C901-23C+ 

39C09A 

7C909— 40C+ 

39C09AB 

7C909-40M+ 

39C10B 

7C910-50C- 

390 OBB 

7C910-51M 

3901 A 

7C9U-40C+ 

390 1AB 

7C9U-40M+ 

49C401 

7C9101— 40C- 

49C401 

7C9101— 45M— 

6116SA120B 

7C128A— 55MB 

6116SA150B 

6116A-55MB 

6116SA25 

7C128A-25C 

61 16SA35 

7C128A— 35C 

6116SA35 

6116A-35C 

6116SA35B 

7C128A— 35MB 

6116SA35B 

6116A-35MB 

6116SA45 

7C128A— 45C 

6116SA45 

6U6A-45C 

6116SA45B 

7C128A— 45MB 

6116SA45B 

6116A-45MB 

61 16SA55B 

7C128A— 55MB 

61 16SA55B 

6116A— 55MB 

6116SA70B 

7C128A— 55MB 

6116SA90B 

6U6A-55MB 

61298SA25 

7C196 -25C 

61298SA25B 

7096 -25MB 

61298SA35 

7C196-35C 

61298SA35B 

7096— 35MB 

61298SA45 

7C196-45C 

61298SA45B 

7096— 45MB 

61298SA55 

7096-45 

61 298SA55B 

7C196-45MB 

61298SA70B 

7096— 45MB 

6167SA100B 

7C167A— 45MB 

61 67SA25 

7C167A— 25C 

6167SA35 

7C167A— 35C 

6167SA35B 

7C167A-35MB 

6167SA45B 

7C167A-45MB 

6167SA55B 

7C167A-45MB 

61 67SA70B 

7C167A— 45MB 

6167SA85B 

7C167A— 45MB 

6168SA100B 

7C168A— 45MB 

6168SA15 

7C168A-15C 

6168SA20 

7C168A— 20C 

6168SA25 

7C168A-25C 

6168SA25B 

7C168A— 25MB 

61 68SA35 

7C168A-35C 

6168SA35B 

7C168A— 35MB 

6168SA45B 

7C168A— 45MB 

61 68SA55B 

7C168A— 45MB 

6168SA70B 

7C168A— 45MB 

61 68SA90B 

7C168A-45MB 

6197SA25 

7C170A— 25C 

6197SA35 

7C170A-35C 

61 97SA35B 

7C170A— 35MB 

6197SA45B 

7C170A— 45MB ' 

6197SA55 

7C170A-45C 

6197SA55B 

7C170A— 45MB 

6198SA15 

7C166-15C 

6198SA19 

7066- 15C 

6198SA20 

7C166-20C 


IDT 

CYPRESS 

6198SA20B 

7066— A20MB 

6198SA25 

7C166-25C 

6198SA25B 

7066— A25MB 

6198SA30 

7C166-25C 

6198SA30B 

7C166-A25MB 

6198SA45 

7C166-45C 

6198SA45B 

7C166-A45MB 

6198SA55B 

7066— A45MB 

6198SA70B 

7C166-A45MB 

6198SA85B 

7066— A45MB 

61B298S12 

7B195-12C 

61B298S15 

7B195-15C 

61B298S20 

7C195-20C 

61B298S15B 

7B195-15MB 

61B298S20B 

7B 195 -20MB 

7005S35 

7B144- 25C 

7005S35 

7B144-35C 

7005S45B 

7B144-35MB 

71024LA25 

7C108-25C 

71024LA30B 

7008 -25MB 

71024LA35 

7C108-35C 

71024LA35B 

7008- 35MB 

71024LA45 

7C108-45C 

71024LA45B 

7008 -45MB 

71024LA55 

7008 -55C 

71024LA55B 

70 08 -45MB 

71024SA25 

7008 -25C 

71024SA30B 

7008— 25MB 

71024SA35 

7008 -35C 

71024SA35B 

7008— 35MB 

71024SA45 

7C108 -45C 

71024SA45B 

7008— 45MB 

71024SA55 

7C108-55C 

71024SA55B 

7008 -45MB 

71024SA70 

7008-45 

71024SA90 

7008-45 

71028LA25 

7C106-25C 

71028LA30B 

70 06 -25MB 

71028LA35 

7006 -35C 

71028LA35B 

7006 -35MB 

71028LA45 

7C106-45C 

71028LA45B 

7006— 45MB 

71028LA55 

7C106-45C 

71028LA55B 

7006— 45MB 

71028SA25 

7C106-25C 

71028SA30B 

7006— 25MB 

71028SA35 

7C106-35C 

71028SA35B 

70 06 -35MB 

71028SA45 

7C106-45C 

71028SA45B 

7006— 45MB 

71028SA55 

7C106-45C 

71028SA55B 

7C106-45MB 

71256SA100B 

7C198-55MB 

71256SA25 

7C198 -25C 

71256SA30 

70 98- 25 C 

71256SA30B 

7098 -25MB 

71256SA35 

7C198-35C 

71256SA35B 

70 98 -35MB 

71256SA45 

7C198-45C 

71256SA45B 

7098 -45MB 

71256SA55 

7C198-55C 

71256SA55B 

7098— 55MB 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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SEMICONDUCTOR 


Product Line Cross Reference 


IDT 

CYPRESS 

71256SA70 

7C198-55C 

71256SA70B 

7C198-55MB 

71256SA85B 

7C198-55MB 

71257SA25 

7C197-25C 

71257SA25B 

7C197-25MB 

71257SA35 

7C197-35C 

71257SA35B 

7C197-35MB 

71257SA45 

7C197-45C 

71257SA45B 

7C197-45MB 

71257SA55 

7C197-45C 

71257SA55B 

7C197-45MB 

71257SA70B 

7C197-45MB 

71258SA25 

7C194-25C 

71258SA25B 

7C194-25MB 

71258SA35 

7C194-35C 

71258SA35B 

7C194-35MB 

71258SA45 

7C194-45C 

71258SA45B 

7C194-45MB 

71258SA55 

7C194-45C 

71258SA55B 

7C194-45MB 

71258SA70B 

7C194-45MB 

71281SA25 

7C191-25C 

71281SA25B 

7091 -25MB 

71281 SA35 

7C191-35C 

71281SA35B 

7091 -35MB 

71281SA45 

7091 -45C 

71281SA45B 

7091 -45MB 

71281SA55 

7091 -45C 

71281SA55B 

7091 -45MB 

71281 SA70B 

7091 -45MB 

71282SA 

7C192-25C 

71282SA 

7092— 25MB 

71282SA 

7C192-35C 

71282SA 

7092— 35MB 

71282SA 

7C192-45C 

71282SA 

7092— 45MB 

71282SA 

7C192-45C 

71282SA 

7092— 45MB 

71282SA 

7092— 45MB 

7130LA25 

7C130-25C 

7130LA25J52 

7C131-25JC 

7130LA25L52 

7C131-25LC 

7130LA30 

7C130-30C 

7130LA30J52 

7C131-30JC 

7130LA30L52 

7C131-30LC 

7130LA35 

7C130-35C 

7130LA35B 

7C130-35MB 

7130LA35J52 

7C131-35JC 

7130LA35L52 

7C131-35LC 

7130LA35L52B 

7C130-35LMB 

7130LA45 

7C130-45C 

7130LA45B 

7031 -45MB 

7130LA45J52 

7C131-45JC 

7130LA45L52 

7C131-45LC 

7130LA45L52B 

7C130-45LMB 

7130LA55 

7C130-55C 

7130LA55B 

7031 -55MB 

7130LA55J52 

7C131-55JC 

7130LA55L52 

7C131-55LC 

7130LA55L52B 

7C130-55LMB 

7130LA70 

7C130-55C 

7130LA70B 

7031 -55MB 


IDT 

CYPRESS 

7130LA70J52 

7C131-55JC 

7130LA70L52 

7C131-55LC 

7130LA70L52B 

7030— 55LMB 

7130LA90J52 

7C130-55LC 

7130LA90L52 

7C131-55LC 

7130LA90L52B 

7031— 55LMB 

7130SA100 

7C130-55C 

7130SA100B 

7030— 55MB 

7130SA100L52 

7C131-55LC 

7130SA100L52B 

7031— 55LMB 

7130SA25 

7C130-25C 

7130SA25L52 

7C131-25LC 

7130SA30 

7C130-25C 

7130SA30L52 

7C131-25LC 

7130SA25J52 

7C131-25JC 

7130SA30J52 

7031— 30JC 

71 30SA35 

7C130-35C 

7130SA35B 

7030— 35MB 

7130SA35J52 

7C131-35JC 

7130SA35L52 

7C131-35LC 

7130SA35L52B 

7031— 35LMB 

7130SA45 

7C130-45C 

7130SA45B 

7030— 45MB 

7130SA45J52 

7C131-45JC 

7130SA45L52 

7C131-45LC 

7130SA45L52B 

7031— 45LMB 

7130SA55 

7C130-55C 

7130SA55B 

7C130-55M 

7130SA55J52 

7C131-55JC 

7130SA55L52 

7C131-55LC 

7130SA55L52B 

7031— 55LMB 

7130SA70 

7C130-55C 

7130SA70B 

7030— 55MB 

7130SA70J52 

7031 -55 JC 

7130SA70L52 

7C131-55LC 

7130SA70L52B 

7031— 55LMB 

7130SA90 

7C130-55C 

7130SA90B 

7030— 55MB 

7130SA90J52 

7C131-55JC 

7130SA90L52 

7C131-55LC 

7130SA90L52B 

7031— 55LMB 

71321LA25 

7C136-25C 

71321LA30 

7C136-30C 

71321LA35 

7C136-35C 

71321LA35B 

7C136-35MB 

71321LA45 

7C136-45C 

71321LA45B 

7036— 45MB 

71321LA55 

7C136-55C 

71321LA55B 

7036— 55MB 

71321LA70 

7C136-55C 

71321LA70B 

7C136-55MB 

71321LA90 

7C136-55C 

71321LA90B 

70 36 -55MB 

71321SA25 

7C136-25C 

71321SA30 

7C136-30C 

71321SA35 

7C136-35C 

71321SA35B 

7C136-35MB 

71321SA45 

7C136-45C 

71321 SA45B 

7036— 45MB 

71321SA55 

7C136-55C 

71321SA55B 

7036— 55MB 

71321SA70 

7C136-55C 


IDT 

CYPRESS 

71321SA70B 

7C136-55MB 

71321SA90 

7C136-55C 

71321SA90B 

7C136-55MB 

7132LA25 

7C132-25C 

7132LA30 

7C132-30C 

7132LA35 

7C132-35C 

7132LA35B 

7C132-35MB 

7132LA45 

7C132-45C 

7132LA45B 

7C132-45MB 

7132LA55 

7C132-55C* 

7132LA55B 

7C132-55MB 

7132LA70 

7C132-55C* 

7132LA70B 

7C132-55M* 

7132LA90 

7C132-55C* 

7132LA90B 

7C132-55M* 

7132LA100 

7C132-55C* 

7132LA100B 

7C132-55M* 

7132LA120B 

7032— 55M* 

7132SA100 

7C132-55C+ 

7132SA100B 

7C132-55M+ 

7132SA120B 

7C132-55M+ 

7132SA25 

7C132-25C 

7132SA30 

7C132-30C 

7132SA35 

7C132-35C 

7132SA35B 

7C132-35MB 

7132SA45 

7C132-45C 

7132SA45B 

7C132-45MB 

7132SA55B 

7C132-55MB 

7132SA55 

7C132-55C+ 

7132SA70 

7C132-55C+ 

7132SA70B 

7C132-55M+ 

7132SA90 

7C132-55C+ 

7132SA90B 

7C132-55M+ 

71342S35 

70342- 25C 

71342S35 

70342- 35C 

71342S45B 

70342- 35MB 

7134S35 

7B134-25C 

7134S35 

7B134-35C 

7134S35J52 

7B135-25JC 

7134S35J52 

7B135-35JC 

7134S35L52 

7B135-25LC 

7134S35L52 

7B135-35LC 

7134S45B 

7B134-35MB 

7134S45L52B 

7B135— 35LMB 

7140LA25 

7C140-25C 

7140LA25J52 

7C141-25JC 

7140LA25L52 

7C141-25LC 

7140LA30 

7C140-30C 

7140LA30J52 

7C141-30JC 

7140LA30L52 

7C141-30LC 

7140LA35 

7C140-35C 

7140LA35B 

7040- 35MB 

7140LA35J52 

7C141-35JC 

7140LA35L52 

7C141-35LC 

7140LA35L52B 

7041— 35LMB 

7140LA45 

7C140-45C 

7140LA45B 

7040— 45MB 

7140LA45J52 

7C141-45JC 

7140LA45L52 

7C141-45LC 

7140LA45L52B 

7041— 45LMB 

7140LA55 

7C140-55C 

7140LA55B 

7040— 55MB 
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CYPRESS 

SEMICONDUCTOR 


Product Line Cross Reference 


IDT 

CYPRESS 

7140LA55J52 

7C141-55JC 

7140LA55L52 

7C141-55LC 

7140LA55L52B 

7C141-55LMB 

7140LA70 

7C140-55C 

7140LA70B 

7C140-55MB 

7140LA70J52 

7C141-55JC 

7140LA70L52 

7C141-55LC 

7140LA70L52B 

7C141-55LMB 

7140LA90J52 

7C141-55JC 

7140LA90L52 

7C141-55LC 

7140LA90L52B 

7C141-55LMB 

7140SA100 

7C140-55C 

7140SA100B 

7C140-55MB 

7140SA100L52 

7C141-55C 

7140SA100L52B 

7C141-55MB 

7140SA25 

7C140-25C 

7140SA25J52 

7C141-25JC 

7140SA25L52 

7C141-25LC 

7140SA30 

7C140-30C 

7140SA30J52 

7C141-30JC 

7140SA30L52 

7C141-30LC 

7140SA35 

7C140-35C 

7140SA35B 

7C140-35MB 

7140SA35J52 

7C141-35JC 

7140SA35L52 

7C141-35LC 

7140SA35L52B 

7C141— 35LMB 

7140SA45 

7C140-45C 

7140SA45B 

7C140— 45MB 

7140SA45J52 

7C141-45JC 

7140SA45L52 

7C141-45LC 

7140SA45L52B 

7C141-45LMB 

7140SA55 

7C140-55C 

7140SA55B 

7C140-55MB 

7140SA55J52 

7C141-55JC 

7140SA55L52 

7C141-55LC 

7140SA55L52B 

7C141-55LMB 

7140SA70 

7C140-55C 

7140SA70B 

7C140-55MB 

7140SA70J52 

7C141-55JC 

7140SA70L52 

7C141-55LC 

7140SA70L52B 

7C141— 55LMB 

7140SA90 

7C140-55C 

7140SA90B 

7C140-55MB 

7140SA90J52 

7C141-55JC 

7140SA90L52 

7C141-55LC 

7140SA90L52B 

7C141— 55LMB 

71421LA25 

7C146-25C 

71421LA30 

7C146-30C 

71421LA35 

7C146-35C 

71421LA35B 

7C146-35MB 

71421LA45 

7C146-45C 

71421LA45B 

7C146-45MB 

71421LA55 

7C146-55C 

71421LA55B 

7C146-55MB 

71421LA70 

7C146-55C 

71421LA70B 

7046— 55MB 

71421LA90 

7046 -55C 

71421LA90B 

7C146-55MB 

71421SA25 

7C146-25C 

71421SA30 

7C146-30C 

71421SA35 

7C146-35C 

71421SA35B 

7046 -35MB 


IDT 

CYPRESS 

71421SA45 

7C146-45C 

71421SA45B 

7046 -45MB 

71421SA55 

7C146-55C 

71421SA55B 

7046 -55MB 

71421SA70 

7C146-55C 

71421SA70B 

7046 -55MB 

71421SA90 

7C146-55C 

71421SA90B 

7046 -55MB 

7142LA25 

7C142-25C 

7142LA30 

7C142-30C 

7142LA35 

7C142-35C 

7142LA35B 

7042— 35MB 

7142LA45 

7C142-45C 

7142LA45B 

7C142-45MB 

7142LA55 

7C142-55C 

7142LA55B 

7C142-55MB 

7142LA70 

7C142-55C 

7142LA70B 

7042— 55MB 

7142SA25 

7C142-25C 

7142SA30 

7C142-30C 

7142SA35 

7C142-35C 

7142SA35B 

7042 -35MB 

7142SA45 

7C142-45C 

7142SA45B 

7C142-45MB 

7142SA55 

7C142-55C 

7142SA55B 

7042— 55MB 

7142SA70 

7C142-55C 

7142SA70B 

7C142-55MB 

7164SA20 

7C185-20C 

7164SA20P 

7086 -20C 

7164SA25 

7085 -25C 

7164SA25B 

7C185A-25MB 

7164SA25P 

7C186-25C 

7164SA25PB 

7C186A-25MB 

7164SA30 

7C185 -25C 

7164SA30B 

7C185A-25MB 

7164SA30P 

7C186-25C 

7164SA30PB 

7C186A-25MB 

7164SA35 

7C185-35C 

71 64SA35B 

7085 A- 35MB 

7164SA35P 

7C186-35C 

7164SA35PB 

7C186A-35MB 

7164SA45 

7085 -45C 

71 64SA45B 

7085 A- 45MB 

7164SA45P 

7C186-45C 

7164SA45PB 

7C186A-45MB 

7164SA55B 

7085 A- 55MB 

7164SA55BP 

7085 A- 55MB 

7164SA70B 

7086 A- 55MB 

7164SA70BP 

7C186A-55MB 

7164SA85B 

7085 A- 55MB 

7164SA85BP 

7085 A- 55MB 

71681SA100B 

7C170A— 45MB 

71681SA25 

7C170A-25C 

71681SA25B 

7C170A— 25MB 

71681SA35 

7C170A-35C 

71681SA35B 

7C170A— 35MB 

71681SA45 

7C170A-45C 

71681 SA45B 

7C170A-45MB 

71681SA55B 

7C170A— 45MB 

71681SA70B 

7C170A— 45MB 

71681SA85B 

7C170A-45MB 


IDT 

CYPRESS 

71682SA100B 

7C172A-45MB 

71682SA25 

7C172A-25C 

71682SA25B 

7C172A— 25MB 

71682SA35 

7C172A-35C 

71682SA35B 

7C172A-35MB 

71682SA45 

7C172A-45C 

71682SA45B 

7C172A-45MB 

71682SA55B 

7C172A-45MB 

71682SA70B 

7C172A-45MB 

71682SA85B 

7C172A-45MB 

7187SA15 

7087- 15C 

7187SA20 

7C187-20C 

7187SA25 

7C187-25C 

7187SA25B 

7C187A-25MB 

7187SA30 

7C187-25C 

7187SA30B 

7C187A-25MB 

7187SA35 

7087- 35C 

7187SA35B 

7C187A— 35MB 

7187SA45 

7C187-45C 

7187SA45B 

7C187A-45MB 

7187SA55B 

7C187A-45MB 

7187SA70B 

7C187A-45MB 

7187SA85B 

7C187A— 45MB 

7188SA15 

7064- 15C 

7188SA20 

7064- 20C 

7188SA20B 

7C164A— 20MB 

7188SA25 

7064- 25C 

7188SA25B 

7C164A— 25MB 

7188SA30 

7064- 25C 

7188SA35 

7064- 35C 

7188SA35B 

7C164A— 35MB 

7188SA45 

7C164-45C 

7188SA45B 

7C164A— 45MB 

7188SA55B 

7C164A— 45MB 

7188SA70B 

7C164A— 45MB 

7188SA85B 

7C164A-45MB 

71981S35 

7061 -35C 

71981S35B 

7C161A-35M 

71981S45 

7061 -45C 

71981S45B 

7C161A— 45M 

71981S55 

7061 -45C 

71981S55B 

7C161A— 45M 

71981S70 

7061 -45C 

71981S70B 

7C161A-45M 

71981S85B 

7C161A-45M 

71982S35 

7C162-35C 

71982S35B 

7C162A— 35M 

71982S45 

7062- 45C 

71982S45B 

7C162A-45M 

71982S55 

7C162-45C 

71982S55B 

7C162A-45M 

71982S70 

7C162-45C 

71982S70B 

7C162A-45M 

71982S85B 

7C162A-45M 

7198S35 

7C166-35C 

7198S35B 

7C166A-35M 

7198S45 

7C166-45C 

7198S45B 

7C166A-45M 

7198S55 

7C166-45C 

7198S55B 

7C166A— 45M 

7198S70 

7C166-45C 

7198S70B 

7C166A— 45M 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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7198S85B 

71B256S12 

71B256S15 

71B256S20 

71B256S20B 

71B258S12 

71B258S15 

71B258S20 

71B258S15B 

71B258S20B 

7201LA120 

7201LA120B 

7201LA20 

7201LA20T 

7201LA25 

7201LA25T 

7201LA30B 

7201LA30TB 

7201LA35 

7201LA35T 

7201LA40B 

7201LA40TB 

7201LA50 

7201LA50B 

7201LA50T 

7201LA50TB 

7201LA65 

7201LA65B 

7201LA65T 

7201LA65TB 

7201LA80 

7201LA80B 

7201SA120 

7201SA120B 

7201SA20 

7201SA20T 

7201SA25 

7201SA25T 

7201SA30B 

7201SA30TB 

7201SA35 

7201SA35T 

7201SA40B 

7201SA40TB 

7201SA50 

7201SA50B 

7201SA50T 

7201SA50TB 

7201SA65 

7201SA65B 

7201SA65T 

7201SA65TB 

7201SA80 

7201SA80B 

7202LA120 

7202LA120B 

7202LA20 

7202LA20T 

7202LA25 

7202LA25T 

7202LA30B 

7202LA30TB 


CYPRESS 

7C166A— 45M 

7B199-12C 

7B199-15C 

7C199-20C 

7B 199 -20MB 

7B194-12C 

7B194-15C 

7C194-20C 

7B194-15MB 

7B 194 -20MB 

7C420- 65C+ 

7C420 -65MB+ 

7C420-20C 

7C421-20C 

7C420 -25C 

7C421-25C 

7C420-30MB 

7C421-30MB 

7C420-30C+ 

7C421-30C 

7C420— 40MB+ 

7C421-40MB 

7C420-40C+ 

7C420— 40MB+ 

7C421-40C 

7C421-40MB 

7C420-65C+ 

7C420-65MB+ 

7C421-65C 

7C421-65MB 

7C420-65C+ 

7C420- 65MB+ 

7C420-65C 

7C420-65MB 

7C420-20C 

7C421-20C 

7C420-25C 

7C421-25C 

7C420-30MB 

7C421 -30MB 

7C420-30C 

7C421-30C 

7C420-40MB 

7C421-40MB 

7C420-40C 

7C420-40MB 

7C421-40C 

7C421-40MB 

7C420-65C 

7C420-65MB 

7C421-65C 

7C421-65MB 

7C420 -65C 

7C420-65MB 

7C424-65C+ 

7C424- 65MB+ 

7C424-20C 

7C425 -20C 

7C424-25C 

7C425 -25C 

7C424-30MB 

7C425-30MB 


IDT 

7202LA35 

7202LA35T 

7202LA40B 

7202LA40TB 

7202LA50 

7202LA50B 

7202LA50T 

7202LA50TB 

7202LA65 

7202LA65B 

7202LA65T 

7202LA65TB 

7202LA80 

7202LA80B 

7202SA120 

7202SA120B 

7202SA20 

7202SA20T 

7202SA25 

7202SA25T 

7202SA30B 

7202SA30TB 

7202SA35 

7202SA35T 

7202SA40B 

7202SA40TB 

7202SA50 

7202SA50B 

7202SA50T 

7202SA50TB 

7202SA65 

7202SA65B 

7202SA65T 

7202SA65TB 

7202SA80 

7202SA80B 

7203L20 

7203L20T 

7203L25 

7203L25B 

7203L25T 

7203L25TB 

7203L30 

7203L30T 

7203L35B 

7203L35TB 

7203L40 

7203L40T 

7203L55B 

7203L55TB 

7203L65 

7203L65B 

7203L65T 

7203L65TB 

7203L80 

7203L80B 

7203L80T 

7203L80TB 

7203S20 

7203S20T 

7203S25 

7203S25B 


IDT 

CYPRESS 

7203S25T 

7C429-25C 

7203S25TB 

7C429-25MB 

7203S30 

7C428-30C 

7203S30T 

7C429-30C 

7203S35B 

7C428-30MB 

7203S35TB 

7C429-30MB 

7203S40 

7C428-40C 

7203S40T 

7C429-40C 

7203S55B 

7C428-40MB 

7203S55TB 

7C429-40MB 

7203S65 

7C428-65C 

7203S65B 

7C428-65MB 

7203S65T 

7C429-65C 

7203S65TB 

7C429-65MB 

7203S80 

7C428-65C 

7203S80B 

7C428-65MB 

7203S80T 

7C429-65C 

7203S80TB 

7C429-65MB 

7204S25 

7C432-25C 

7204S25T 

7C433-25C 

7204S30 

7C432-30C 

7204S30T 

7C433-30C 

7204S35B 

7C432-30MB 

7204S35TB 

7C433-30MB 

7204S40 

7C432-40C 

7204S40T 

7C433-40C 

7204S55B 

7C432-40MB 

7204S55TB 

7C433-40MB 

7204S65 

7C432-65C 

7204S65B 

7C432-65MB 

7204S65T 

7C433-65C 

7204S65TB 

7C433-65MB 

7204S80B 

7C432-65MB 

7204S80TB 

7C433-65MB 

7205L20 

7C460-15C 

7205L25 

7C460-25C 

7205L30B 

7C460-15MB 

7205L30B 

7C460-25MB 

7205L35 

7C460-25C 

7205L50 

7C460-40C 

7205L50B 

7C460-40MB 

7210- 120B 

7C510-75M 

7210-200B 

7C510-75M+ 

7210-55B 

7C510-55M 

7210-65B 

7C510-65M 

7210-75B 

7C510-75M 

7210-85B 

7C510-75M 

7210L-45 

7C510-45C+ 

7210L100 

7C510-75C+ 

7210L165 

7C510-75C+ 

7210L55 

7C510-55C+ 

7210L65 

7C510-65C+ 

7210L75 

7C510-75C+ 

7216L120B 

7C516-75M+ 

7216L140 

7C516-75C+ 

7216L185B 

7C516-75M+ 

7216L55 

7C516-55C+ 

7216L55B 

7C516-55M+ 

7216L65 

7C516-65C+ 

7216L65B 

7C516-65M 

7216L75 

7C516-75C+ 

7216L75B 

7C516-75M 
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Product Line Cross Reference 



IDT 

CYPRESS 

7216L90 

7C516-75C+ 

7216L90B 

7C516-75M+ 

7217L120B 

7C517-75M+ 

7217L140 

7C517-75C+ 

7217L185B 

7C517-75M+ 

7217L45 

7C517-45C+ 

7217L55 

7C517-55C+ 

7217L55 

7C517-55C+ 

7217L55B 

7C517-55M 

7217L65 

7C517-65C+ 

7217L65B 

7C517-65M 

7217L75 

7C517-75C+ 

7217L75B 

7C517-75M 

7217L90 

7C517-75C+ 

7217L90B 

7C517-75M+ 

72401L10 

7C401-10C 

72401L10B 

7C401 — 10MB 

72401L15 

7C401-15C 

72401L15B 

7C401-15MB 

72401L25 

7C401-25C 

72401L25B 

7C401-25MB 

72401L35 

7C401-25C 

72401L35B 

7C401-25MB 

72401L45 

7C401-25C 

72402L10 

7C402-10C 

72402L10B 

7C402-10MB 

72402L15 

7C402-15C 

72402L15B 

7C402— 15MB 

72402L25 

7C402-25C 

72402L25B 

7C402-25MB 

72402L35 

7C402-25C 

72402L35B 

7C402-25MB 

72402L45 

7C402-25C 

72403L10 

7C403-10C 

72403L10B 

7C403-10MB 

72403L15 

7C403-15C 

72403L15B 

7C403-15MB 

72403L25 

7C403-25C 

72403L25B 

7C403-25MB 

72403L35 

7C403-25C 

72403L35B 

7C403-25MB 

72403L45 

7C403-25C 

72404L10 

7C404-10C 

72404L10B 

7C404-10MB 

72404L15 

7C404-15C 

72404L15B 

7C404-15MB 

72404L25 

7C404 - 25C 

72404L25B 

7C404-25MB 

72404L35 

7C404-25C 

72404L35B 

7C404— 25MB 

72404L45 

7C404-25C 

7M205S40C 

M4210-40C 

7M205S40CB 

M4210- 40MB 

7M205S50C 

M4210-50C 

7M205S50CB 

M4210-50MB 

7M205S70C 

M4210-65C 

7M205S70CB 

M4210-65MB 

7M206S40C 

M4210-40C 

7M206S40CB 

M4210-40MB 

7M206S50C 

M4210— 50C 

7M206S50CB 

M4210-50MB 

7M206S70C 

M4210— 65C 


IDT 

CYPRESS 

8M624S50CB 

1620HD— 45MB 

8M624S60C 

1620HD— 55C 

8M624S60CB 

1620HD— 55MB 

8M624S70C 

1620HD-55C 

8M656S40C 

1610HD-35C 

8M656S50C 

1610HD-45C 

8M656S50CB 

1610HD-45MB 

8M656S60C 

1610HD-45C 

8M656S60CB 

1610HD— 45MB 

8M656S70C 

1610HD— 45C 

8M656S70CB 

1610HD-45MB 

8M656S85C 

1610HD-45C 

8M656S85CB 

1610HD— 45MB 

8M824L100C 

1421HD-85C 

8M824L100N 

1421HD-85C 

8M824S100CB 

1420HD-55MB 

8M824S35C 

1420HD-35C 

8M824S40C 

1420HD— 35C 

8M824S45C 

1420HD-45C 

8M824S45CB 

1420HD— 45MB 

8M824S45N 

1423PD-45C 

8M824S50C 

1420HD-45C 

8M824S50CB 

1420HD— 45MB 

8M824S50N 

1423PD-45C 

8M824S60C 

1420HD-55C 

8M824S60CB 

1420HD-55MB 

8M824S60N 

1423PD-55C 

8M824S70CB 

1420HD— 55MB 

8M824S70N 

1423PD-70C 

8M824S85CB 

1420HD-55MB 

8M824S85N 

1421HD-85C 

8MP824S40S 

1422PS— 35C 

8MP824S45S 

1422PS-45C 

8MP824S50S 

1422PS— 45C 

8MP824S60S 

1422PS-55C 

8MP824S70S 

1422PS-55C 

8N624S70CB 

1620HD-55MB 

8N624S85CB 

1620HD-55MB 

INMOS 

CYPRESS 

PREFIX:IMS 

PREFIX:CY 

SUFFIXrB 

SUFFIX:B 

SUFFIX:P 

SUFFIX:P 

SUFFIX.S 

SUFFIX:D 

SUFFIX:W 

SUFFIX:L 

1203-25 

7C147-25C+ 

1203-35 

7C147-35C+ 

1203-45 

7C147-45C+ 

1203M-35 

7C147-35M+ 

INTEL 

CYPRESS 

PREFIX:85C 

PREFIXiCY 

PREFIX:85C 

PREFIX:PLD 

PREFIX.'D 

SUFFIX-.D 

PREFIX.L 

SUFFIX:L 

PREFIX:P 

SUFFIX:P 

SUFFIX:/B 

SUFFIX:B 

060-10 

610- 10C 

060-15 

610- 12C 

060-15 

610- 15C 

060-25 

610-25C 

1223 -25 

7C148-25C 


IDT 

CYPRESS 

7M206S70CB 

M4210-65MB 

7M4016S25C 

1641HD-25C 

7M4016S35C 

1641HD— 35C 

7M4016S35CB 

1641HD-35MB 

7M4016S45C 

1641HD— 45C 

7M4016S45CB 

1641 HD— 45MB 

7M4016S55C 

1641HD-55C 

7M4016S55CB 

164 1HD- 55MB 

7M4016S70CB 

1641HD— 55MB 

7M4017S40C 

1830HD-35C 

7M4017S50C 

1830HD— 45C 

7M4017S50CB 

1830HD-45MB 

7M4017S55C 

1830HD-55C 

7M4017S60C 

1830HD-55C 

7M4017S60CB 

1830HD— 55MB 

7M4017S70C 

1830HD— 55C 

7M4017S70CB 

1830HD— 55MB 

7M4048SXXC 

M 1466HD — XXC 

7M4048SXXCB 

M1466HD-XXMB 

7M4048SXXP 

M1464PD-XXC 

7M624S30C 

1621HD-30C 

7M624S35C 

1621HD— 35C 

7M624S35CB 

1621HD— 35MB 

7M624S45C 

1621HD— 45C 

7M624S45CB 

1621HD— 45MB 

7M624S55C 

1621HD— 45C 

7M624S55CB 

1621HD— 45MB 

7M624S65C 

1621HD— 45C 

7M624S65CB 

1621HD— 45MB 

7MB4048SXXP 

M1464PD-XXC 

7MC4005S20CV 

1611HV— 20C 

7MC4005S25CV 

1611HV-25C 

7MC4005 S25CVB 

161 1HV- 25MB 

7MC4005 S30CV 

1611HV-30C 

7MC4005S30CVB 

161 1HV- 30MB 

7MC4005S35CV 

1611HV-35C 

7MC4005S35CVB 

1611HV-35MB 

7MC4005 S45CV 

1611HV-45C 

7MC4005S45CVB 

1611HV-45MB 

7MC4005S55CV 

1611HV— 45C 

7MC4005S55CVB 

1611HV— 45MB 

7MC4032S20CV 

1822HV— 20C 

7MC4032S25CV 

1822HV— 25C 

7MC4032S30CV 

1822HV— 30C 

7MC4032S40CV 

1822HV— 35C 

7MC4032S50CV 

1822HV— 45C 

7MP4008L100S 

1461PS-100C 

7MP4008L70S 

1461PS-70C 

7MP4008L85S 

1461PS— 85C 

7MP4008S35S 

1460PS-35C 

7MP4008S45S 

1460PS— 45C 

7MP4008S55S 

1460PS— 55C 

7MP4008S70S 

1460PS— 70C 

7MP4031SXX 

M1821PZ-XXC 

7MP4036SXX 

M1831PZ-XXC 

7MP4045SXX 

M1841PZ-XXC 

7N4017S45C 

1830HD-45C 

8M624S100CB 

1620HD— 55MB 

8M624S35C 

1620HD— 35C 

8M624S40C 

1620HD-35C 

8M624S45C 

1620HD— 45C 

8M624S50C 

1620HD— 45C 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs hut may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
— = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 


— ^ SEMCONDUCTOR 


INTEL 

CYPRESS 

1223-35 

7C148-35C 

1223-45 

7C148-45C 

1223M-35 

7C148-25M+ 

1223M-45 

7C148-45M+ 

1400-35 

7C167A-35C 

1400-45 

7C167A-45C 

1400-55 

7C167A-45C 

1400M-45 

7C167A-45M 

1400M-55 

7C167A-45M 

1400M-70 

7C167A-45M 

1403-25 

7C167A-25C 

1403-35 

7C167A-35C+ 

1403-45 

7C167A-45C+ 

1403-55 

7C167A-45C+ 

1403LM-35 

7C167A— 35M* 

1403M-35 

7C167A— 35M+ 

1403M-45 

7C167A— 45M+ 

1403M-55 

7C167A— 45M+ 

1403M-70 

7C167A— 45M+ 

1420-45 

7C168A— 35C 

1420-55 

7C168A-45C 

1420M-55 

7C168A-45M+ 

1420M-70 

7C168A-45M 

1421C-40 

7C169A-40C 

1423-25 

7C168A-25C+ 

1423-35 

7C168A— 35C+ 

1423-40 

7C168A-45C+ 

1423M-35 

7C168A-35M* 

1423M-45 

7C168A-45M* 

1423M-55 

7C168A— 45M* 

1433-30 

7C128A-25C+ 

1433-35 

7C128A-35C+ 

1433-45 

7C128A— 45C+ 

1433-55 

7C128A— 55C+ 

1433M-35 

7C128A— 35M+ 

1433M-45 

7C128A— 45M+ 

1433M-55 

7C128A— 55M+ 

1600-35 

7C187-35C 

1600-45 

7C187-45C 

1600-55 

7C187-45C 

1600-70 

7C187-45C 

1600M-45 

7C187A-45M+ 

1600M-55 

7C187A-45M+ 

1600M-70 

7C187A-45M+ 

1601LM— 45 

7C187A-45M+ 

1601LM-55 

7C187A-45M+ 

1601LM— 70 

7C187A-45M+ 

1620-35 

7C164-35C 

1620-45 

7C164-45C+ 

1620-55 

7C164-45C+ 

1620-70 

7C164-45C+ 

1620M-45 

7C164A-45M 

1620M-55 

7C164A— 45M 

1620M-70 

7C164A— 45M 

1624-35 

7C166-35C+ 

1624-45 

7C166-45C+ 

1624-55 

7C166-45C+ 

1624-70 

7C166-45C+ 

1624M-45 

7C166A-45M 

1624M-55 

7C166A-45M 

1624M-70 

7C166A-45M 

1625-25 

7C164-25C 


INTEL 

M2149H 

M2149H-2 

M2149H-3 

CYPRESS 

2149-55M 

2149-45M 

2149-55M 

LATTICE 

CYPRESS 

PREFIX:EE 

PREFIX:CY 

PREFIX:GAL 

PREFIX: CY 

PREFIXiST 

PREFIX: CY 

SUFFIX:B 

SUFFIX: B 

SUFFIX:D 

SUFFIX: D 

SUFFIX:L 

SUFFIX: L 

SUFFIX:P 

SUFFIX:P 

16K4-25 

7C168A-25C 

16K4-35 

7C168A-35C 

16K4-35M 

7C168A— 35M 

16K4-45 

7C168A— 45C 

16K4-45M 

7C168A— 45M 

16K8-35 

7C128A— 35C+ 

16K8-55 

7C128A— 45C+ 

16V8-25 

PALC16L8— 25C 

16V8-25 

PALC16R4-25C 

16V8-25 

PALC16R6-25C 

16V8-25 

PALC16R8-25C 

16V8-25L 

PALC16L8-25C 

16V8-25L 

PALC16R4-25C 

16V8-25L 

PALC16R6-25C 

16V8-25L 

PALC16R8— 25C 

16V8-25Q 

PALC16L8L-25C 

16V8-25Q 

PALC16R4L— 25 

16V8-25Q 

PALC16R6L— 25 

16V8-25Q 

PALC16R8L— 25 

16V8-30 

PALC16L8— 30M 

16V8-30 

PALC16R4— 30M 

16V8-30 

PALC16R6-30M 

16V8-30 

PALC16R8-30M 

16V8-30L 

PALC16L8— 30M 

16V8-30L 

PALC16R4-30M 

16V8-30L 

PALC16R6-30M 

16V8-30L 

PALC16R8-30M 

16V8-30Q 

PALC16L8 — 30M 

16V8-30Q 

PALC16R4-30M 

16V8-30Q 

PALC16R6-30M 

16V8-30Q 

PALC16R8-30M 

16V8-35 

PALC16L8-35C 

16V8-35 

PALC16R4-35C 

16V8-35 

PALC16R6-35C 

16V8-35 

PALC16R8-35C 

16V8-35L 

PALC16L8— 35C 

16V8-35L 

PALC16R4— 35C 

16V8-35L 

PALC16R6-35C 

16V8-35L 

PALC16R8-35C 

16V8-35Q 

PALC16L8L-35C 

16V8-35Q 

PALC16R4L-35C 

16V8-35Q 

PALC16R6L-35C 

16V8-35Q 

PALC16R8L-35C 

16V8A 

PALC16L8 

16V8A 

PALC16R4 

16V8A 

PALC16R6 

16V8A 

PALC16R8 

16V8A-15L 

PLDC18G8— 12C 

16V8A-15L 

PLDC18G8— 15C 

16V8A-25L 

PLDC18G8— 20C 


INTEL 

CYPRESS 

1625-35 

7C164-35C 

1625M-35 

7C164A— 45M 

1625M-45 

7C164A— 45M 

1630-45 

7C186-45C+ 

1630-55 

7C186-55C+ 

1630-70 

7C186-55C+ 

1630LM-70 

7C186A— 55M 

1630M-45 

7C186A-45M 

1630M-55 

7C186A-55M+ 

1630M-70 

7C186A-55M 

1800-30 

7C197-25C 

1800-35 

7C197-35C 

1800-45 

7C197-45C 

1800M-35 

7C197-35M 

1800M-45 

7C197-45M 

1800P-35 

7C194-35 

1820-25 

7C194-25C 

1820-35 

7C194-35C 

1820-45 

7C194-45C 

1820P-35 

7C194-35 

1820P-45 

7C194-45 

1830-45 

7C198-45 

2147H 

2147-55C 

2147H-1 

2147-35C 

2147H-2 

2147-45C 

2147H-3 

2147-55C 

2147HL 

7C147-45C 

2148H 

2148— 55C 

2148H-2 

2148-45C 

2148H-3 

2148-55C 

2148HL 

21L48-55C 

2148HL— 3 

21L48-55C 

2149H 

2149-55C 

2149H-1 

2149-35C 

2149H-2 

2149-45C 

2149H-3 

2149-55C 

2149HL 

21L49-55C 

22V10-10C 

PALC22V10D - 7C 

22V10-10C 

PALC22V 10D —10C 

22V10-10C 

PAL22V10C— 7C+ 

22V10-10C 

PAL22V10C— 10C+ 

22V10-15C 

PALC22V 10B - 15C 

22V10-15C 

PALC22V 10D — 15C 

27256- 1C 

7C274-55C 

27256-2C 

7C274-55C 

27512-17 

7C286-70C 

27512-20 

7C286-70C 

27512-25 

7C286-70C 

27512-30 

7C286-70C 

2764A-1 

7C266-55C 

2764A-2 

7C266-55C 

51C66-25 

7C167A— 25C— 

51C66-30 

7C167A-25C- 

51C66-35 

7C167A-25C- 

51C66-35L 

7C167A— 25C— 

51C67-30 

7C167A-25C+ 

51C67-35 

7C167A-35C+ 

51C67-35L 

7C167A-35C+ 

51C68-30 

7C168A— 25C+ 

51C68-35 

7C168A— 35C+ 

M2147H— 3 

7C169A— 40M 

M2148H 

2148 -55M 
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INFO 




Product Line Cross Reference 


’ CYPRESS 
T& SEMICONDUCTOR 


LATTICE 

CYPRESS 

16V8A- 15L/883 

PLDC18G8- 15MB 

16V8A-20L/883 

PLDC18G8-20MB 

16V8A- 30L/883 

PLDC18G8-20MB 

16V8A/883C 

PALC16L8-MB 

16V8A/883C 

PALC16R4-MB 

16V8A/883C 

PALC16R6-MB 

16V8A/883C 

PALC16R8-MB 

20RA10 

PLDC20RA10 

20RA10/883C 

PLDC20RA10- MB 

20V8-25 

PLDC20G10-25C 

20V8-25L 

PLDC20G10-25C 

20V8-25Q 

PLDC20G10-25C 

20V8-35 

PLDC20G10-30M 

20V8-35 

PLDC20G10-35C 

20V8-35L 

PLDC20G10— 30M 

20V8-35L 

PLDC20G10— 35C 

20V8-35Q 

PLDC20G10— 30M 

20V8-35Q 

PLDC20G10— 35C 

20V8A 

PALC20G10 

20V8A/883C 

PALC20G10-MB 

22V10 

PAL22V10 

22V10-15L 

PALC22V 10B — 15C 

22V10-20L 

PALC22V 10 — 20C 

22V10-25L 

PALC22V 10 - 25C 

22V10-15L/883 

PAL22V10C-15MB+ 

22V10— 15L/883 

PALC22V 10D — 15M 

22V10-20L/883 

PALC22V 10 — 20MB 

22V10— 25L/883 

PALC22V 10 — 25MB 

22V10/883C 

PAL22V10-MB 

22V10B— 10 

PALC22V 10D - 7C 

22V10B— 10 

PALC22V 10D — 10C 

22V10B— 10 

PAL22V10C— 7C+ 

22V10B— 10 

PAL22V10C— 10C+ 

26CV12 

PAL22V10 

26CV12/883C 

PAL22V10-MB 

64E4-35 

7C166-35C 

64E4-45 

7C155-45C 

64E4-55 

7C166-45C 

64K1-35 

7C187-35C 

64K1-45 

7C187-45C 

64K1-45M 

7C187A-45M 

64K1-55 

7C187-45C 

64K1-55M 

7C187A-45M 

64K4-35 

7C164-35C 

64K4-45 

7C164-45C 

64K4-45M 

7C164A-45M 

64K4-55 

7C164-45C 

64K4-55M 

7C164A— 45M 

64K8-35 

7C186-35C 

64K8-45 

7C186-45C 

64K8-45 

7C264-45C 

64K8-45M 

7C186A— 45M 

64K8-55 

7C186-55C 

64K8-55 

7C264-55C 

64K8-55M 

7C186A-45M 

64K8-70 

7C264-55C 

L1010-45 

7C510-45C+ 

L1010-65 

7C510-65C+ 

L1010-65B 

7C510—65M+ 

L1010-90 

7C510-75C+ 

L1010-90B 

7C510-75M+ 


MICRON 

CYPRESS 

PREFIX:MT 

PREFIX: CY 

56C0816-25C 

7C183-25C 

56C0816— 35C 

7C183-35C 

56C3816— 25C 

7C184-25C 

56C3816— 35C 

7C184-35C 

5C1001— 25C 

7C107-25C 

5C1001— 35C 

7C107-35C 

5C1001-45C 

7C107-45C 

5C1005— 25C 

7C106-25C 

5C1005 -35C 

7C106-35C 

5C1005 — 45C 

7C106-45C 

5C1008-25 

7C108-25C 

5C1008-25 

7C109-25C 

5C1008-35 

7C108-35C 

5C1008— 35 

7C109-35C 

5C1008-45 

7C108-45C 

5C1008-45 

7C109-45C 

50601-15 

7C167A-15C 

5C1601-20C 

7C167A-20C 

5C1601-25C 

7C167A-25C 

50601-30 

7C167A-25C 

50601 -35C 

7C167A— 35C 

50604-15 

7C168A— 15C 

5C1604-20C 

7C168A-20C 

5C1604-25C 

7C168A-25C 

50604-30 

7C168A-25C 

5C1604-35C 

7C168A— 35C 

50605-15 

7C170A-15C 

50605 -20C 

7C170A-20C 

50605 -25C 

7C170A-25C 

50605-30 

7C170A-25C 

50605 -35C 

7C170A-35C 

50606-15 

7C171A— 15C 

5C1606-20C 

7071 A- 20C 

5C1606- 25C 

7C171A-25C 

50606-30 

7C171A-25C 

5C1606-35C 

7C171A— 35C 

50607-15 

7C172A-15C 

5C1607-20C 

7C172A— 20C 

5C1607-25C 

7C172A— 25C 

50607-30 

7C172A— 25C 

5C1607-35C 

7C172A-35C 

50608-15 

7C128A-15C 

5C1608-20C 

7C128A-20C 

50608-30 

7C128A-25C 

5C1608-30M 

7C128A— 25M 

5C1608-25C 

7C128A— 25C 

5C1608-25M 

7C128A— 25M 

5C1608-35C 

7C128A-35C 

5C1608-35M 

7C128A-35M 

5C2561— 25 

7C197-25C 

5C2561-25M 

7097— 25MB 

5C2561— 30 

7C197-25C 

5C2561— 35 

7C197-35C 

5C2561— 35M 

7097— 35MB 

5C2561-45 

7C197-45C 

5C2561— 45M 

7097— 45MB 

5C2564-25 

7C194-25C 

5C2564-25M 

7094— 25MB 

5C2564— 30 

7C194-25C 

5C2564— 35 

7C194-35C 

5C2564-35M 

7094— 35MB 


MICRON 

CYPRESS 

5C2564-45 

7C194-45C 

5C2564— 45M 

7094— 45MB 

5C2565-25 

7C196-25C 

5C2565— 30 

7096 -25C 

5C2565-35 

7C196-35C 

5C2565-45 

7C196-45C 

5C2568-25 

7C199-25C 

5C2568-25M 

7099 -25MB 

5C2568-30 

7C199-25C 

5C2568-35 

7C199-35C 

5C2568-35M 

7099— 35MB 

5C2568-45 

7C199-45C 

5C2568-45B 

7099— 45MB 

5C2568CW-25 

7C198-25C 

5C2568CW-25M 

7C198-25MB 

5C2568CW— 30 

7C198-25C 

5C2568CW— 35 

7C198-35C 

5C2568CW— 35M 

7098— 35MB 

5C2568CW-45 

7C198-45C 

5C2568CW— 45B 

7098— 45MB 

5C2568W-25 

7C198-25C 

5C2568W-25M 

7098— 25MB 

5C2568W-30 

7C198-25C 

5C2568W-35 

7C198-35C 

5C2568W-35M 

7098— 35MB 

5C2568W-45 

7C198-45C 

5C2568W-45B 

7098— 45MB 

5C6401-15 

7087- 15C 

5C6401-20 

7C187-20C 

5C6401-20C 

7C187-20C 

5C6401-20M 

7C187A— 20MB 

5C6401-25 

7C187-25C 

5C6401— 25C 

7C187-25C 

5C6401— 25M 

7C187A— 25MB 

5C6401— 30 

7C187-25C 

5C6401-30M 

7C187A— 25MB 

5C6401-35 

7C187-35C 

5C6401-35C 

7C187-35C 

5C6401-35M 

7C187A— 35MB 

5C6401-45C 

7C187-45C 

5C6404-12C 

7B164-12C 

5C6404-15 

7064- 15C 

5C6404— 20 

7C164-20C 

5C6404— 20M 

7C164A— 20MB 

5C6404— 25 

7C164-25C 

5C6404-25M 

7C164A— 25MB 

5C6404-30 

7C164-25C 

5C6404— 30M 

7C164A— 25MB 

5C6404-35 

7C164-35C 

5C6404— 35M 

7C164A— 35MB 

5C6405-12C 

7B166-12C 

5C6405-15 

7066- 15C 

5C6405 -20C 

7C166-20C 

5C6405 -25C 

7C166-25C 

5C6405 -30 

7C166-25C 

5C6405-35C 

7C166-35C 

5C6406— 12C 

7B161-12C 

5C6406— 15 

7061 -15C 

5C6406-20 

7061 -20C 

5C6406-25 

7061 -25C 

5C6406-30 

7061 -25C 

5C6406-35 

7061 -35C 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Icc or Isb 
* = meets all performance specs except 2V data retention — may not meet Icc or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 



'===#' SEMICONDUCTOR 


MICRON 

CYPRESS 

5C6407-12C 

7B162-12C 

5C6407— 15 

7C162-15C 

5C6407— 20 

7C162- 20C 

5C6407— 25 

7C162-25C 

5C6407-30 

7C162- 25C 

5C6407— 35 

7C162-35C 

5C6408-12 

7B185-12C 

5C6408— 15 

7C185-15C 

5C6408-20C 

7C185-20C 

5C6408 -20M 

7C185A-20MB 

5C6408-25C 

7C185-25C 

5C6408 - 25M 

7C185A-25M 

5C6408-30 

7C185-25C 

5C6408-30M 

7C185A-25MB 

5C6408— 35C 

7C185-35C 

5C6408— 35M 

7C185A-35MB 

85C1664-30C 

1620HD-30C 

85C1664— 35C 

1620HD-35C 

85 Cl 664- 45 C 

1620HD-45C 

85C3216— 20 

M1821PZ-20C 

85C3216— 25 

M1821PZ-25C 

85C3216-35 

M1821PZ-35C 

85C3264— 20 

M1831PZ-20C 

85C3264-25 

M1831PZ-25C 

85C3264— 35 

M1831PZ-35C 

85C8128-25 

M1420PD-25C 

85C8128— 35 

M1420PD-35C 

85C8128-30C 

1420HD-30C 

85C8128-35C 

1420HD-35C 

85C8128-45C 

1420HD-45C 

85C8128-45C 

1423PD-45C 

8S1632Z-20 

M1821PZ-20C 

8S1632Z-25 

M1821PZ— 25C 

8S1632Z-35 

M1821PZ-35C 

8S6432Z-20 

M1831PZ-20C 

8S6432Z-25 

M1831PZ-25C 

8S6432Z-35 

M1831PZ— 35C 

MITSUBISHI 

CYPRESS 

PREFIX:M5L 

PREFIX: CY 

PREFIX:M5M 

PREFIX.CY 

SUFFIX:AP 

SUFFIX:L 

SUFFIXrFP 

SUFFIX.F 

SUFFIX:K 

SUFFIX:D 

SUFFIX.P 

SUFFIX.P 

21C67P— 35 

7C167A-35C 

21C67P— 45 

7C167A-45C 

21C67P— 55 

7C167A-45C 

21C68P— 35 

7C168A-35C 

21C68P— 45 

7C168A-45C 

21C68P-55 

7C168A-45C 

272112AK-10 

7C286-70C 

272112AK-12 

7C286-70C 

272112AK-15 

7C286-70C 

272112K-17C 

7C286-70C 

272112K-2C 

7C286-70C 

272112K-I 

7C286-70M 

27256K— 12C 

7C274-55C 

27256K-15C 

7C274-5CM 

27256K-2C 

7C274-55C 

27256K-IC 

7C274-55M 

5165L— 100 

7C186-55C+ 


MITSUBISHI 

CYPRESS 

5165L— 120 

7C186-55C+ 

5165L-70 

7C186-55C+ 

5165P— 100 

7C186-55C+ 

5165P— 120 

7C186-55C+ 

5165P-70 

7C186-55C+ 

5178P-45 

7C186-45C+ 

5178P-55 

7C186-55C+ 

5187P-25 

7C187-25C 

5187P-35 

7C187-35C 

5187P-45 

7C187-45C 

5187P-55 

7C187-45C 

5188P-25 

7C164-25C 

5188P-35 

7C164-35C 

5188P-45 

7C164-45C 

5188P-55 

7C164-45C 

5257J-35 

7C197-35C 

5257J-45 

7C197-45C 

5257P-35 

7C197-35C 

5257P-45 

7C197-45C 

5258J-45 

7C194-45C 

5258P-35 

7C194- 35C 

5258P-45 

7C194-45C 

MMI/AMD 

CYPRESS 

SUFFIX:883B 

SUFFIX:B 

SUFFIX:F 

SUFFIX:F 

SUFFIX:J 

SUFFIX:D 

SUFFIX:L 

SUFFIX:L 

SUFFIX:N 

SUFFIX:P 

SUFFIX:SHRP 

SUFFIX:B 

5381-1 

7C282-45M 

5381-2 

7C282-45M 

5381S-1 

7C281-45M 

5381S-2 

7C281-45M 

53R1681AS 

7C245 - 35M- 

53RA1681AS 

7C245-35M- 

53RA1681S 

7C245-45M— 

53RA481AS 

7C225— 35M 

53RA481S 

7C225 -40M 

53RS1681S 

7C245-45M- 

53RS881AS 

7C235-40M 

53RS881S 

7C235-40M- 

53S1681 

7C292-50M 

53S1681AS 

7C291-35M 

53S1681S 

7C291-50M 

53S881 

7C282-45M 

53S881A 

7C282-45M 

53S881AS 

7C281-45M 

53S881S 

7C281-45M 

57401 

7C401-10M 

57401A 

7C401-10M 

57402 

7C402-10M 

57402A 

7C402-10M 

6381-1 

7C282-45C 

6381-2 

7C282-45C 

6381S-1 

7C281-45C 

6381S-2 

7C281-45C 

63RA1681AS 

7C245-35C- 

63RA1681S 

7C245 -35C- 

63RA481AS 

7C225 -25C 

63RA481S 

7C225-30C 

63RS1681AS 

7C245-35C- 


MMI/AMD 

CYPRESS 

63RS1681S 

7C245-35C- 

63RS881AS 

7C235-30C— 

63RS881S 

7C235-30C- 

63S1681 

7C292-50C 

63S1681A 

7C292-35C 

63S1681AS 

7C291-35C 

63S1681S 

7C291-50C 

63S881 

7C281-45C 

63S881 

7C282-45C 

63S881A 

7C281-30C 

63S881A 

7C282-30C 

67401 

7C401-10C 

67401A 

7C401-15C 

67401B 

7C403-25C 

67401D 

7C403-25C 

67402 

7C402-10C 

67402A 

7C402-15C 

67402B 

7C402-25C 

67402D 

7C404-25C 

67411 

7C403-25C 

67412 

7C402-25C 

67L402 

7C402-10C 

C57401 

7C401-10M 

C57401A 

7C401-10M 

C57402 

7C402-10M 

C57402A 

7C402-10M 

C67401A 

7C401-15C 

C67401B 

7C403-25C 

C67401D 

7C401-15C 

C67402 

7C402-10C 

C67402A 

7C402-15C 

C67402B 

7C404-25C 

C67402D 

7C402-15C 

C67L401 

7C401-5C 

PAL12L10C 

PLDC20G10— 35C 

PAL12L10M 

PLDC20G10— 40M 

PAL14L8C 

PLDC20G10— 35C 

PAL14L8M 

PLD20G10— 40M 

PAL16L6C 

PLD20G10-35C 

PAL16L6M 

PLDC20G10— 40M 

PAL16L8A-2C 

PALC16L8-35C 

PAL16L8A-2M 

PALC16L8— 40M 

PAL16L8A-4C 

PALC16L8L-35C 

PAL16L8A-4M 

PALC16L8— 40M 

PAL16L8AC 

PALC16L8-25C 

PAL16L8AM 

PALC16L8— 30M 

PAL16L8B-2C 

PALC16L8-35C 

PAL16L8B-2M 

PALC16L8— 30M 

PAL16L8B-4C 

PALC16L8L-35C 

PAL16L8B-4M 

PALC16L8-40M 

PAL16L8BM 

PALC16L8— 20M 

PAL16L8C 

PALC16L8-35C 

PAL16L8D-4C 

PALC16L8L-25C 

PAL16L8D-4M 

PALC16L8 - 30M 

PAL16L8M 

PALC16L8 — 40M 

PAL16R4A-2C 

PALC16R4-35C 

PAL16R4A-2M 

PALC16R4 — 40M 

PAL16R4A-4C 

PALC16R4L-35C 

PAL16R4A-4M 

PALC16R4— 40M 

PAL16R4AC 

PALC16R4-25C 

PAL16R4AM 

PALC16R4 - 30M 

PAL16R4B-2C 

PALC16R4 - 25C 
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INFO 




Product Line Cross Reference 


==£# CYPRESS 

^ SEMICONDUCTOR 


MMI/AMD 

PAL16R4B-2M 

PAL16R4B-4C 

PAL16R4B-4M 

PAL16R4BM 

PAL16R4C 

PAL16R4D-4C 

PAL16R4M 

PAL16R6A-2C 

PAL16R6A-2M 

PAL16R6A-4C 

PAL16R6A-4M 

PAL16R6AC 

PAL16R6AM 

PAL16R6B-2C 

PAL16R6B-2M 

PAL16R6B-4C 

PAL16R6B-4M 

PAL16R6BM 

PAL16R6C 

PAL16R6D-4C 

PAL16R6M 

PAL16R8A-2C 

PAL16R8A-2M 

PAL16R8A-4C 

PAL16R8A-4M 

PAL16R8AC 

PAL16R8AM 

PAL16R8B-2C 

PAL16R8B-2M 

PAL16R8B-4C 

PAL16R8B-4M 

PAL16R8BM 

PAL16R8C 

PAL16R8D-4C 

PAL16R8M 

PAL18L4C 

PAL18L4M 

PAL20L10AC 

PAL20L10AM 

PAL20L10C 

PAL20L10M 

PAL20L2C 

PAL20L2M 

PAL20L8A-2C 

PAL20L8A-2M 

PAL20L8AC 

PAL20L8AM 

PAL20L8C 

PAL20L8M 

PAL20R4A-2C 

PAL20R4A-2M 

PAL20R4AC 

PAL20R4AM 

PAL20R4C 

PAL20R4M 

PAL20R6A-2C 

PAL20R6A-2M 

PAL20R6AC 

PAL20R6AM 

PAL20R6C 

PAL20R6M 

PAL20R8A-2C 


CYPRESS 

PALC16R4-30M 

PALC16R4L-35C 

PALC16R4-40M 

PALC1 6R4 — 20M 

PALC16R4-35C 

PALC16R4L-25C 

PALC16R4-40M 

PALC16R6-35C 

PALC1 6R6 — 40M 

PALC16R6L-35C 

PALC16R6 - 40M 

PALC16R6-25C 

PALC16R6 - 30M 

PALC16R6-25C 

PALC1 6R6 — 30M 

PALC16R6L-35C 

PALC1 6R6 — 40M 

PALC16R6-20M 

PALC16R6— 35C 

PALC16R6L-25C 

PALC16R6— 40M 

PALC16R8-35C 

PALC16R8 - 40M 

PALC16R8L-35C 

PALC16R8-40M 

PALC16R8 — 25C 

PALC16R8-30M 

PALC16R8-25C 

PALC16R8- 30M 

PALC16R8L-35C 

PALC16R8 - 40M 

PALC16R8-20M 

PALC16R8-35C 

PALC1648L-25C 

PALC16R8— 40M 

PLDC20G10-35C 

PLDC20G10— 40M 

PLDC20G10-35C 

PLDC20G10— 30M 

PLDC20G10— 35C 

PLDC20G10 — 40M 

PLDC20G10— 35C 

PLDC20G10 — 40M 

PLDC20G10-35C 

PLDC20G10— 40M 

PLDC20G10-25C 

PLDC20G10— 30M 

PLDC20G10— 35C 

PLDC20G10-40M 

PLDC20G10-35C 

PLDC20G10-40M 

PLDC20G10-25C 

PLDC20G10— 30M 

PLDC20G10— 35C 

PLDC20G10 - 40M 

PLDC20G10-35C 

PLDC20G10-40M 

PLDC20G10— 25C 

PLDC20G10-30M 

PLDC20G10 - 35C 

PLDC20G10— 40M 

PLDC20G10-35C 


MMI/AMD 

CYPRESS 

PAL20R8A-2M 

PLDC20G10— 40M 

PAL20R8AC 

PLDC20G10— 25C 

PAL20R8AM 

PLDC20G10— 30M 

PAL20R8C 

PLDC20G10— 35C 

PAL20R8M 

PLDC20G10-40M 

PALC22V10/A 

PALC22V10— 35C 

PLE10P8C 

7C281-30C 

PLE10P8C 

7C282-30C 

PLE10P8M 

7C281-45M 

PLE10P8M 

7C282-45M 

PLE10R8C 

7C235-30C- 

PLE10R8M 

7C235-40M- 

PLE11P8C 

7C291-35C 

PLE11P8M 

7C291-35M 

PLE11RA8C 

7C245-35C- 

PLE11RA8M 

7C245-35M- 

PLE11RS8C 

7C245-35C— 

PLE11RS8M 

7C245-35M- 

PLE9R8C 

7C225 -30C 

PLE9R8M 

7C225-35M 

MOSAIC 

CYPRESS 

PREFIX:MS 

PREFIX:SYM 

8128SC-100 

1420HD— 85C 

8128SC-100 

1421HD-85C 

8128SC— 45 

1420HD— 45C 

8128SC-55 

1420HD-55C 

8128SC— 70 

1420HD-70C 

8128SC— 70 

1421HD— 70C 

MOSTEK 

CYPRESS 

PREFIX:ET 

PREFIX: CY 

PREFIX:MK 

PREFIXrCY 

PREFIXES 

PREFIX: CY 

SUFFIX:N 

SUFFIX:P 

SUFFIXrP 

SUFFIX:D 

41H67-25 

7C167A-25C+ 

41H67-35 

7C167A-35+ 

41H68-25 

7C168A-25C+ 

41H68-35 

7C168A-35C+ 

41H69-25 

7C169A-25 

41H69-35 

7C169A-35C 

41L67-25 

7C167A— 25C— 

41L67-35 

7C167A-35- 

41L67-45 

7C167A-35— 

MOTOROLA 

CYPRESS 

PREFIX:MCM 

PREFIX: CY 

SUFFIX:BXAJC 

SUFFIX:MB 

SUFFIX:P 

SUFFIX:P 

SUFFIX:S 

SUFFIX:D 

SUFFIX:Z 

SUFFIX:L 

10422- 10C 

10E422-7C 

1423-45 

7C168A-45C+ 

2016H-45 

6116A-45C 

2016H-55 

6116A-55C 

2016H-70 

6116A-55C 

2018-35 

7C128A-35C 

2018-45 

7C128A-45C 

2167H-35 

7C167A-35C 

2167H-45 

7C167A-45C 

2167H-55 

7C167A-45C 


MOTOROLA 

60256A— 10 

60256A- 12 

60256A-85 

6064-10 

6064-12 

6147-55 

6147-70 

6164-45 

6164-55 

6164-70 

6168-35 

6168-45 

6168-55 

6168-70 

61L47-55 

61L47-70 

61L64-45 

61L64-55 

61L64-70 

6206-35 

6206-45 

6206-45 

6206-55 

6206- 70 
6206P-45 
6207 -25 

6207- 25 

6207- 35 

6208- 25 

6208-25 
6208-35 
6226- 25 C 
6226 -30C 
6228-25C 
6228-30C 
62486FN14 
62486FN19 
62486FN24 
6264- 15C 
6264-25 
6264-25 
6264-30 
6264-30 
6264-35 
6264-35 
6264-45 
6264-45 
6264-55 
6264-55 
6268P20 
6268P25 
6268P35 
6268P40 
6268P45 
6268P45 
6269P20 
6269P25 
6269P35 
6270-20 
6270-25 
6270-35 
6270-45 


CYPRESS 

7C198-55C 

7C198-55C 

7C198-55C 

7C186-55C 

7C186-55C 

7C147-45C* 

7C147-45C* 

7C186-45C 

7C186-55C 

7C186-55C 

7C168A-35C+ 

7C168A-45C+ 

7C168A-45C+ 

7C168A-45C+ 

7C147-45C* 

7C147-45C* 

7C186-45C 

7C186-55C 

7C186-55C 

7C198-35C 

7C198-45 

7C198-45C 

7C198-55 

7C198-55 

7C198-45 

7C197-25 

7C1987-25C 

7C197-35 

7C194-25 

7C194-25C 

7C194-35 

7C108-25C 

7C108-25C 

7C106-25C 

7C106-25C 

7B173-14C 

7B173-18C 

7B173-21C 

7B185-15C 

7C185-25C 

7C186-25C 

7C185-25C 

7C186-25C 

7C185-35C 

7C186-35C 

7C185-45C 

7C186-45C 

7C185-55C 

7C186-55C 

7C168A-20C 

7C168A-25C 

7C168A-35C 

7C168A-40C 

7C168A-45 

7C168A— 45C 

7C169A-20C 

7C169A-25C 

7C169A-35C 

7C170A— 20C 

7C170A-25C 

7C170A-35C 

7C170A— 45C 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Icc and 5 mA on Isb 
+ = meets all performance specs but may not meet Icc or Isb 
* = meets all performance specs except 2V data retention — may not meet Icc or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 


— ■ Jss 22 (CYP RES S 


MOTOROLA 

CYPRESS 

6287-12 

7C187-12C 

6287-15 

7C187-15C 

6287-20 

7C187-20C 

6287-25 

7C187-25C 

6287-35 

7C187-35C 

6287-45 

7C187-45C 

6288-12 

7B164-12C 

6288-12 

7C164-12C 

6288-15 

7C164-15C 

6288-25 

7C164-25C 

6288-30 

7C164-25C 

6288-35 

7C164-35C 

6288-45 

7C164-45C 

6290-12 

7B166-12C 

6290-12 

7C166-12C 

6290-15 

7C166-15C 

6290-20 

7C166-20C 

6290-25 

7C166-25C 

6290-35 

7C166-35C 

6290-45 

7C166-45C 

62940FN14 

7B174-14C 

62940FN19 

7B174-18C 

62940FN24 

7B174-21C 

6706-12 

7B199-12C 

6708-12 

7B194-12C 

6709-12 

7B195-12C 

7681 

7C282-45C 

7681A 

7C282-45C 

93422 

93422C 

93422 

93422M 

93422A 

93422AC 

93422A 

93422AM 

93L422 

93L422C 

93L422 

93L422M 

93L422A 

93L422AC 

93L422A 

93L422AM 

NATIONAL 

CYPRESS 

PREFIX:DM 

PREFIX: CY 

PREFIX: GAL 

PREFIX:None 

PREIFX:IDM 

PREFIX: CY 

PREFIX:NM 

PREFIX: CY 

PREFIX: NMC 

PREFIX: CY 

SUFFIXJ 

SUFFIX:D 

SUFFIX:N 

SUFFIX:P 

100422- 10C 

100E422L-7C 

100422 -5C 

100E422— 5C 

100422A-7C 

100E422L-7C 

100422AC 

100E422L-7C 

100474A-10C 

100E474L-7C 

100474A-8C 

100E474L-7C 

100494-15 

100E494L-12C 

100494-18 

100E494L-12C 

10422- 10C 

10E422L— 7C 

10422- 5C 

10E422-5C 

10422A-7C 

10E422L— 7C 

10422AC 

10E422L— 7C 

10474A-8C 

10E474L— 7C 

1047A-10C 

10E474L— 7C 

10494-10 

10E494-10C 

10494-12 

10E494L— 12C 

10494-15 

10E494L— 12C 


NATIONAL 

CYPRESS 

74S289A 

27LS03A— C 

75S07 

7C190-25M 

75S07A 

27S07AM 

77LS181 

7C282-45M 

77S181 

7C282-45M 

77S181A 

7C282-45M 

77S191 

7C292-50M 

77S191A 

7C292-50M 

77S191B 

7C292-50M 

77S281 

7C281-45M 

77S281A 

7C281-45M 

77S291 

7C291-50M 

77S291A 

7C291-50M 1 

77S291B 

7C291-50M 

77S401 

7C401-10M 

77S401A 

7C401-10M 

77S402 

7C402-10M 

77S402A 

7C402-10M 

77SR181 

7C235-40M 

77SR25 

7C225-40M 

77SR25B 

7C225-40M 

77SR476B 

7C225 -40M— 

77ST476 

7C225-40M- 

85S07 

27S07C 

85S07A 

27S07AC 

85S07A 

7C128-45C+ 

87LS181 

7C282-45C 

87S181 

7C282-45C 

87S191 

7C292-50C 

87S191A 

7C292-35C 

87S191B 

7C292-35C 

87S281 

7C281-45C 

87S281A 

7C281-45C 

87S291 

7C291-50C 

87S291A 

7C291-35C 

87S291B 

7C291-35C 

87S401 

7C401-10C 

87S401A 

7C401-15C 

87S402 

7C402-10C 

87S402A 

7C402-15C 

87S625 

7C225-40C 

87SR181 

7C235-30C 

87SR25B 

7C225 -30C 

87SR476 

7C225 -40C- 

87SR476B 

7C225-30C— 

93L422A 

7C122— C 

93L422A 

93422A-C 

93L422A 

93L422-C 

PAL10016P4— 4C 

100E302L— 4C 

PAL10016P4-6C 

100E302L-4C 

PAL10016P8-4C 

100E301— 4C 

PAL10016P8-6C 

100E301L— 6C 

PAL1016P4— 4C 

10E302L-4C 

PAL1016P4-6C 

10E302L-4C 

PAL1016P8— 4C 

10E301-4C 

PAL1016P8-6C 

10E301L-6C 

PAL164A2M 

PALC16R4— 40M 

PAL16L8A2C 

PALC16L8-35C 

PAL16L8A2M 

PALC16L8— 40M 

PAL16L8AC 

PALC16L8-25C 

PAL16L8AM 

PALC16L8-30M 

PAL16L8B2C 

PALC16L8— 25C 


NATIONAL 

CYPRESS 

12L10C 

PLDC20G10— 35C 

14L8C 

PLDC20G10— 35C 

14L8M 

PLDC20G10— 40M 

16L6C 

PLDC20G10— 35C 

16L6M 

PLDC20G10— 40M 

16V8A-12LC 

PLDC18G8- 12C 

16V8A-12C 

PLDC18G8-12C 

16V8A-15LC 

PLDC18G8-15C 

16V8A-15C 

PLDC18G8— 15C 

16V8A-15LM 

PLDC18G8-15MB 

16V8A-15M 

PLDC18G8— 15MB 

16V8A-20LM 

PLDC18G8-20MB 

16V8A-20M 

PLDC18G8-20MB 

18L4C 

PLDC20G10-35C 

18L4M 

PLDC20G10— 40M 

20L2M 

PLDC20G10 — 40M 

2147H 

2147-55C 

2147H 

2147-55M 

2147H-1 

2147-35C 

2147H-2 

2147-45C 

2147H-3 

2147-55C 

2147H-3 

2147-55M 

2147H-3L 

7C147-45C 

2148H 

2148-55C 

2148H 

7C148-C 

2148H 

2148 -C 

2148H 

21L48-C 

2148H-2 

2148-45C 

2148H-3 

2148 -55C 

2148H-3L 

21L48-55C 

2148HL 

21L48-55C 

2901A-1C 

7C901-31C 

2901 A- 1M 

7C901-32M 

2901A-2C 

7C901-31C 

2901A-2M 

7C901-32M 

2901 AC 

7C901-31C 

2901AM 

7C901-32M 

2909AC 

2909AC 

2909AM 

2909M 

291 1AC 

2911 AC 

2911AM 

291 1M 

54S189 

74S189M 

54S189 

7C189-M 

54S189 

27S03A-M 

54S189 

27LS03A-M 

54S189A 

74S189M 

54S189A 

7C189-25M 

54S189A 

7C189-M 

54S189A 

27S03A-M 

54S189A 

27LS03A-M 

74S189 

74S189C 

74S189 

7C189-C 

74S189 

27S03A-C 

74S189 

27LS03A-C 

74S189A 

74S189C 

74S189A 

27S03AC 

74S189A 

7C189-C 

74S189A 

27S03A-C 

74S189A 

27LS03A-C 

74S289A 

74S189C 

74S289A 

7C189-C 

74S289A 

27S03A-C 
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INFO 


^^jRIfress Product Line Cross Reference 

SEMICONDUCTOR — ' 


NATIONAL 

CYPRESS 

PAL16L8B2M 

PALC16L8 — 30M 

PAL16L8B4C 

PALC16L8L-35C 

PAL16L8B4M 

PALC1 6L8 — 40M 

PAL16L8BM 

PALC16L8-20M 

PAL16L8C 

PALC16L8— 35C 

PAL16L8M 

PALC16L8-40M 

PAL16R4A2C 

PALC16R4— 35C 

PAL16R4AC 

PALC16R4— 25C 

PAL16R4AM 

PALC16R4— 30M 

PAL16R4B2C 

PALC16R4-25C 

PAL16R4B2M 

PALC16R4-30M 

PAL16R4B4C 

PALC16R4L-35C 

PAL16R4B4M 

PALC16R4-40M 

PAL16R4BM 

PALC1 6R4 — 20M 

PAL16R4C 

PALC16R4— 35C 

PAL16R4M 

PALC1 6R4 — 40M 

PAL16R6A2C 

PALC16R6-35C 

PAL16R6A2M 

PALC16R6— 40M 

PAL16R6AC 

PALC16R6-25C 

PAL16R6AM 

PALC16R6— 30M 

PAL16R6B2C 

PALC16R6— 25C 

PAL16R6B2M 

PALC16R6— 30M 

PAL16R6B4C 

PALC16R6L-35C 

PAL16R6B4M 

PALC16R6-40M 

PAL16R6BM 

PALC16R6 — 20M 

PAL16R6C 

PALC16R6— 35C 

PAL16R6M 

PALC16R6-40M 

PAL16R8A2C 

PALC16R8-35C 

PAL16R8A2M 

PALC16R8 — 40M 

PAL16R8AC 

PALC16R8— 25C 

PAL16R8AM 

PALC16R8— 30M 

PAL16R8B2C 

PALC16R8-25C 

PAL16R8B2M 

PALC16R8— 30M 

PAL16R8B4C 

PALC16R8L-35C 

PAL16R8B4M 

PALC16R8 — 40M 

PAL16R8BM 

PALC16R8 - 20M 

PAL16R8C 

PALC16R8-35C 

PAL16R8M 

PALC1 6R8 — 40M 

PAL20L10B2C 

PLDC20G10— 25C 

PAL20L10B2M 

PLDC20G10— 30M 

PAL20L10C 

PLDC20G10— 35C 

PAL20L10M 

PLDC20G10— 40M 

PAL20L2C 

PLDC20G10— 35C 

PAL20L8AC 

PLDC20G10 - 25 C 

PAL20L8AM 

PLDC20G10 — 30M 

PAL20L8BC 

PLDC20G10— 25C 

PAL20L8BM 

PLDC20G10— 30M 

PAL20L8C 

PLDC20G10— 35C 

PAL20L8M 

PLDC20G10-40M 

PAL20R4AC 

PLDC20G10— 25C 

PAL20R4AM 

PLDC20G10-30M 

PAL20R4BC 

PLDC20G10-25C 

PAL20R4BM 

PLDC20G10 - 30M 

PAL20R4C 

PLDC20G10— 35C 

PAL20R4M 

PLDC20G10-40M 

PAL20R6AC 

PLDC20G10— 25C 

PAL20R6AM 

PLDC20G10— 30M 

PAL20R6BC 

PLDC20G10— 25C 

PAL20R6BM 

PLDC20G10— 30M 

PAL20R6C 

PLDC20G10— 35C 

PAL20R6M 

PLDC20G10-40M 

PAL20R8AC 

PLDC20G10— 25C 


NATIONAL 

PAL20R8AM 

PAL20R8BC 

PAL20R8BM 

PAL20R8C 

PAL20R8M 

CYPRESS 
PLDC20G10- 30M 
PLDC20G10-25C 
PLDC20G10- 30M 
PLDC20G10— 35C 
PLDC20G10— 40M 

NEC 

CYPRESS 

PREFIXiuPD 

PREFIX:CY 

SUFFIX:C 

SUFFIXiP 

SUFFIX:D 

SUFFIX:D 

SUFFIX:K 

SUFFIXrL 

SUFFIX:L 

SUFFIX:F 

100422- 10C 

100E422L-7C 

100422- 7C 

100E422L— 7C 

100470- 10C 

100E470-7C 

100470- 15C 

100E470— 7C 

100474- 10C 

100E474L— 7C 

100474-4.5 

100E474— 3.5C 

100474-6 

100E474— 5C 

100474- 8C 

100E474L— 7C 

100474A— 5 

100E474L— 5C 

100474A-6 

100E474L— 5C 

100474E— 4 

100E474— 3.5C 

100484-10 

100E484L— 7C 

100484-15 

100E484L— 7C 

100A484— 5 

100E484— 5C 

100A484— 7 

100E484L— 7C 

10422- 10C 

10E422L— 7C 

10422— 7C 

10E422L— 7C 

10470- 10C 

10E470-7C 

10470- 15C 

10E470-7C 

10474- 10C 

10E474L— 7C 

10474— 8C 

10E474L— 7C 

10474A— 5 

10E474L— 5C 

10474 A— 6 

10E474L— 5C 

10474E— 4 

10E474-4C 

10484-10 

10E484L— 7C 

10484-15 

10E484L— 7C 

10A484— 5 

10E484-5C 

10A484— 7 

10E484L— 7C 

2147-2 

2147-55C 

2147-3 

2147-55C 

2147A-25 

7C147-25C 

2147A-35 

2147-35C 

2147A-45 

2147-45C 

2149 

2149-55C 

2149-1 

2149-45C 

2149-2 

2149-35C 

2167-2 

7C167A-45C 

2167-3 

7C167A— 45C 

429 

7C292-50C 

429-1 

7C292-50C 

429-2 

7C292-50C 

429-3 

7C292-35C 

431000-10 

7C108-45 

431000-12 

7C108-45 

431000-85 

7C108-45 

4311-45 

7C167A-45C 

4311-55 

7C167A-45C 

43254C-35 

7C194-35 

43254C-45 

7C194-45 

43256C— 85 

7C198-55 


NEC 

CYPRESS 

4361-40 

7C187-35C 

4361-45 

7C187-45C 

4361-55 

7C187-45C 

4361-70 

7C187-45C 

4362-45 

7C164-45C 

4362-55 

7C164-45C 

4362-70 

7C164-45C 

4363-45 

7C166-45C 

4363-55 

7C166-45C 

4363-70 

7C166-45C 

PARADIGM 

CYPRESS 

PREFIX:PDM 

PREFIX:CY 

4125 1L 

7C191-C 

41251LB 

7C191-MB* 

41251S 

7C191-C 

41251SB 

7091 -MB 

41252L 

7C192-C 

41252LB 

7092— MB* 

41252S 

7092— C 

41252SB 

7C192-MB 

41256L 

7099/8 -C* 

41256LB 

7099/8 -MB* 

41256S 

7099/8 -C 

41256SB 

7099/8 -MB 

41258L 

7094— C* 

41258LB 

7C194-B* 

41258S 

7094- C 

41258SB 

7094— B 

PERFORMANCE 

CYPRESS 

PREFIX:P 

PREFIX:CY 

SUFFIX: L 

SUFFIX: L 

SUFFIX:S 

SUFFIX:S 

29631 AC 

7C282-45C 

29631AM 

7C282-45M 

29631ASC 

7C281-45C 

29631 ASM 

7C281-45M 

2963 1C 

7C282-45C 

29631M 

7C282-45M 

29631SC 

7C281-45C 

2963 ISM 

7C281-45M 

29633AC 

7C282-45C+ 

29633AM 

7C282-45M+ 

29633ASC 

7C281-45C+ 

29633ASM 

7C281-45M+ 

29633C 

7C282-45C+ 

29633M 

7C282-45M+ 

29633SC 

7C281-45C+ 

29633SM 

7C281-45M+ 

29681AC 

7C292-50C 

29681AM 

7C292-50M 

29681ASC 

7C291-50C 

29681 ASM 

7C291-50M 

29681C 

7C292-50C 

29681M 

7C292-50M 

29681SC 

7C291-50C 

29681SM 

7C291-50M 

29683AC 

7C292-50C+ 

29683AM 

7C292-50M+ 

29683ASC 

7C291-50C+ 

29683ASM 

7C291-50M+ 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
- = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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Product Line Cross Reference 


SEMICONDUCTOR 


PERFORMANCE 

CYPRESS 

29683C 

7C292-50C+ 

29683M 

7C292-50M+ 

29683SC 

7C291-50C+ 

29683SM 

7C291-50M+ 

29VP864DB 

7C264-55M 

29VP864SB 

7C263-55M 

29VS864SB 

7C261-55M 

39VP864D 

7C264-55C 

39VP864S 

7C263-55C 

39VS864S 

7C261-55C 

41256-35 

7C199-35 

41256-45 

7C199-45 

4C1256-25 

7C199-25 

4C1256-35 

7C199-35 

4C1256-45 

7C198-45 

4C1257-25 

7C197-25 

4C1257-35 

7C197-35 

4C1257-45 

7C197-45 

4C1258-25 

7C194-25 

4C1258-35 

7C194-35 

4C1258-45 

7C194-45 

4C150-12C 

7C150-12C 

4C150-15C 

7C150-15C 

4C150-15M 

7C150-15M 

4C150-20C 

7C150-15C 

4C150-20M 

7C150-15M 

4C150-25C 

7C150-25C 

4C150- 25M 

7C150-25M 

4C150-35M 

7C150-35M 

4C164DW-20C 

7C186-20C 

4C164DW-25C 

7C186-25C 

4C164DW-25M 

7C186A— 25M 

4C164DW— 35C 

7C186-35C 

4C164DW-35M 

7C186A— 35M 

4C164DW-45C 

7C186-45C 

4C164DW-45M 

7C186A— 45M 

4C164DW-55C 

7C186-55C 

4C164DW-55M 

7C186A— 55M 

4C164P-20C 

7C185 - 20C 

4C164P-25C 

7C185-25C 

4C164P-25M 

7C185A— 25M 

4C164P-35C 

7C185-35C 

4C164P-35M 

7C185A— 35M 

4C164P-45C 

7C185-45C 

4C164P-45M 

7C185A— 45M 

4C164P-55C 

7C185-55C 

4C164P-55M 

7C185A— 55M 

4C1681— 25C 

7C171A— 25C 

4C1681-35C 

7C171A— 35C 

4C1681-35M 

7C171A-35M 

4C1681-45C 

7C171A— 45C 

4C1681-45M 

7C171A— 45M 

4C1682-25C 

7C172A-25C 

4C1682-35C 

7C172A— 35C 

4C1682— 35M 

7C172A— 35M 

4C1682-45C 

7C172A-45C 

4C1682-45M 

7C172A— 45M 

4C169-25C 

7C169A— 25C 

4C169-30C 

7C169A-25C 

4C169-35C 

7C169A— 35C 

4C169-35M 

7C169A— 35M 

4C169-45M 

7C169A— 45M 


SAMSUNG 

CYPRESS 

75C01AP— 80 

7C420-80C 

75C02A-20 

7C425 -20C 

75C02A-25 

7C425-25C 

75C02A-35 

7C425-30C 

75C02A— 50 

7C425 -40C 

75C02A-80 

7C425-65C 

75C02AP— 20 

7C424-20C 

75C02AP— 25 

7C424- 25C 

75C02AP— 35 

7C424-30C 

75C02AP-50 

7C424-40C 

75C02AP— 80 

7C424-65C 

75C03A-20 

7C429-20C 

75C03A-25 

7C429-25C 

75C03A-35 

7C429-30C 1 

75C03A-50 

7C429-40C 

75C03A-80 

7C429 -65C 

75C03AP— 20 

7C428-20C 

75C03AP— 25 

7C428-25C 

75C03AP-35 

7C428-30C 

75C03AP-50 

7C428-40C 

75C03AP-80 

7C428-65C 

75C102A-20 

7C425-20C 

75C102A-25 

7C425-25C 

75C102A-35 

7C425 -25C 

75C102A-80 

7C425-65C 

75C102AP— 20 

7C424-20C 

75C102AP-25 

7C424- 25C 

75C102AP— 35 

7C424-25C 

75C102AP— 80 

7C424-65C 

SHARP 

CYPRESS 

PREFIX:LH 

PREFIX:CY 

52251-35 

7C197-35C 

52251-4 5 

7C197-45C 

52252-35 

7C194-35C 

52252-45 

7C194-45C 

52254D— 25 

7C199-25C 

52254D-35 

7C199-35C 

52254D-45 

7C199-45C 

5481-15 

7C408A— 15C 

5481-25 

7C408A— 25C 

5481-35 

7C408A-35C 

5491-15 

7C409A— 15C 

5491-25 

7C409A— 25C 

5491-35 

7C409A— 35C 

5496-20 

7C420-20C 

5496-35 

7C420-30C 

5496-50 

7C420-40C 

5496D-20 

7C421-20C 

5496D-35 

7C421-30C 

5496D-50 

7C421-40C 

5497-20 

7C424-20C 

5497-35 

7C424-30C 

5497-50 

7C424-40C 

5497D-20 

7C425-20C 

5497D-35 

7C425-30C 

5497D-50 

7C425 -40C 

5498-20 

7C428-20C 

5498-35 

7C428-30C 

5498-50 

7C428-40C 

5498D-20 

7C429-20C 

5498D-35 

7C429-30C 


PERFORMANCE 

CYPRESS 

4C187-20C 

7C187-20C 

4C187-25C 

7C187-25C 

4C187-25M 

7C187A-25M 

4C187-35M 

7C187A— 35M 

4C188-20C 

7C164-20C 

4C188-25C 

7C164-25C 

4C188-25M 

7C164A— 25M 

4C188-35C 

7C164-35C 

4C188-35M 

7C164A-35M 

4C188-45M 

7C164A-45M 

4C198-20C 

7C166-20C 

4C198-25C 

7C166-25C 

4C198-25M 

7C166A— 25M 

4C198-35C 

7C166-35C 

4C198-35M 

7C166A— 35M 

4C198-45M 

7C166A— 45M 

4C1981-20C 

7C161-20C 

4C1981— 25C 

7C161-25C 

4C1981— 25M 

7C161A— 25M 

4C1981-35C 

7C161-35C 

4C1981-35M 

7C161A-35M 

4C1981-45M 

7C161A-45M 

4C1981— 55M 

7C161A-55M 

4C1982-20C 

7C162-20C 

4C1982-25C 

7C162-25C 

4C1982— 25M 

7C162A— 25M 

4C1982— 35C 

7C162-35C 

4C1982-35M 

7C162A-35M 

4C1982-45M 

7C162A— 45M 

4C1982-55M 

7C162A-55M 

93U422-35C 

7C122-15C 

93U422— 35C 

7C122-25C 

93U422— 35C 

7C122-35C 

93U422-35M 

7C122-25M 

93U422-35M 

7C122-35M 

SAMSUNG 

CYPRESS 

PREFIX:KM 

PREFIX: CY 

61257A-25 

7C197-25C 

61257A-35 

7C197-35C 

61257A-45 

7C197-45C 

62256A-8 

7C198-55C 

62256A- 10 

7C198-55C 

62256A— 12 

7C198-55C 

6264B-7 

7C185-55C 

6264B-7 

7C186-55C 

6264B-10 

7C185-55C 

6264B-10 

7C186-55C 

6264B-12 

7C185-55C 

6264B-12 

7C186-55C 

64257A-25 

7C194-25C 

64257A-35 

7C194-35C 

64257A-45 

7C194-45C 

75C01A-20 

7C421-20C 

75C01A— 25 

7C421-25C 

75C01A-35 

7C421-30C 

75C01A-50 

7C421-40C 

75C01A-80 

7C421-65C 

75C01AP-20 

7C420-20C 

75C01AP— 25 

7C420-25C 

75C01AP-35 

7C420-35C 

75C01AP— 50 

7C420-50C 
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Product Line Cross Reference 


■™ = CYPRESS 
; ^ SEMICONDUCTOR 


SHARP 

CYPRESS 

5498D-50 

7C429-40C 

5499-35 

7C432-30C 

5499-50 

7C432-40C 

5499D-35 

7C433-30C 

5499D-50 

7C433-40C 

57254J— 70C 

7C274-55C 

57254J— 90C 

7C274-55C 

57255J-10C 

7C274-55C 

57255J-12C 

7C274-55C 

57256J-12C 

7C274-55C 

57256J-15C 

7C274-55C 

5749J-55C 

7C264-55C 

5749J-70C 

7C264-55C 

5762J-55C 

7C266-55C 

5762J-70C 

7C266-55C 

5763J-70C 

7C266-55C 

5763J-90C 

7C266-55C 

5764J-20C 

7C266-55C 

5764J-25C 

7C266-55C 

SIGNETICS 

CYPRESS 

SUFFIXiG 

SUFFIX:L 

SUFFIX:N 

SUFFIX:P 

SUFFIX.R 

SUFFIX:F 

100422BC 

100E422— 7C 

100422CC 

100E422— 7C 

100474AC 

100E474— 7C 

10422BC 

10E422- 7C 

10422CC 

10E422- 7C 

10474AC 

10E474-7C 

N74S189 

74S189C 

N82HS641 

7C264-55C 

N82HS641A 

7C264-45C 

N82HS641B 

7C264-35C 

N82LS181 

7C282-45C 

N82S181 

7C282-45C 

N82S181A 

7C282-45C 

N82S181B 

7C282-45C 

N82S191-3 

7C291-50C 

N82S191— 6 

7C292-50C 

N82S191A— 3 

7C291-50C 

N82S191A-6 

7C292-50C 

N82S191B— 3 

7C291-35C 

N82S191B— 6 

7C292-35C 

S82HS641 

7C264-55M 

S82LS181 

7C282-45M 

S82S181 

7C282-45M 

S82S181A 

7C282-45M 

S82S191— 3 

7C291-50M 

S82S191— 6 

7C292-50M 

S82S191A-3 

7C291-50M 

S82S191A-6 

7C292-50M 

S82S191B-3 

7C291-50M 

S82S191B-6 

7C292-50M 

SONY 

CYPRESS 

PREFIX: CXK 

PREFIX:CY 

51256P-35 

7C197-35 

51256P-45 

7C197-45 

54256P-35 

7C194-35 

54256P-45 

7C194-45 

58255AJ-25 

7C199-25 


SONY 

58255AP-25 
58258P— 35 
58258P-45 
58258SP— 35 
58258SP-45 

CYPRESS 

7C199-25 

7C198-35 

7C198-45 

7C199-35 

7C199-45 

TI 

CYPRESS 

PREFIXJBP 

PREFIX: CY 

PREFIX:PAL 

SUFFIX:P 

PREFIX:SM 

PREFIX:CY 

PREFIXrSMJ 

PREFIX: CY 

PREFIX:SN 

PREFIX:CY 

PREFIX:TBP 

PREFIX:CY 

PREFIX:TIB 

PREFIX:CY 

PREFIX:TMS 

PREFIX:CY 

SUFFIX:F 

SUFFIX:F 

SUFFIX:J 

SUFFIX:L 

SUFFIX:N 

SUFFIX.D 

10016P8-6C 

100E301L-6C 

10H16P8-6C 

10E301L— 6C 

22V10AC 

PALC22 V 1 0 - 25C 

22V10AM 

PALC22V 10 - 30M 

2764- 17C 

7C266-55C 

2764-20C 

7C266-55C 

2764-25C 

7C266-55C 

2764-45C 

7C266-55C 

27C256— 120C 

7C274-55C 

27C256-12C 

7C274-55C 

27C256-150C 

7C274-55C 

27C256-15C 

7C274-55C 

27C256— 17C 

7C274-55C 

27C256-1C 

7C274-55C 

27C256— 20C 

7C274-55C 

27C256— 20M 

7C274-55M 

27C256 -25C 

7C274-55C 

27C256— 25M 

7C274-55M 

27C256-2C 

7C274-55C 

27C291— 3 

7C291L-35C+ 

27C291— 30 

7C291L— 35C+ 

27C291— 5 

7C291L— 50C+ 

27C291— 50 

7C291L-50C+ 

27C292— 3 

7C292L— 35C+ 

27C292— 35 

7C292L— 35C+ 

27C292-5 

7C292L-50C+ 

27C292— 50 

7C292L— 50C+ 

27C49-45C 

7C264— 45C 

27C49-4C 

7C264-45C 

27C49-55C 

7C264-55C 

27C49-5C 

7C264-55C 

27C512-12C 

7C286- 70C 

27C512-17C 

7C286-70C 

27C512-1C 

7C286-70C 

27C512-20C 

7C286-70C 

27C512— 20M 

7C286-70M 

27C512— 25C 

7C286-70C 

27C512-25M 

7C286-70M 

27C512-2C 

7C286-70C 

27C512— 30C 

7C286-70C 

27C512— 30M 

7C286-70M 

27C512-3C 

7C286-70C 

28L166W 

7C292-50C 

28L86AMW 

7C282-45M 


TI 

CYPRESS 

28L86AW 

7C282-45C 

28S166W 

7C292-50C 

28S86AMW 

7C282-45M 

28S86AW 

7C282-45C 

320C601-25 

7C601-25 

320C601-33 

7C601-33 

320C602-25 

7C602-25 

320C602-33 

7C602-33 

320C604-25 

7C604-25 

320C604-33 

7C604-33 

38L165-35C 

7C291-35C 

38L165-45C 

7C291-35C 

38L166-35 

7C292-35C 

38L166-45 

7C292-35C 

38L85-45C 

7C281-45C 

38R165-18C 

7C245-25C 

38R165-25C 

7C245-35C 

38R85-15C 

7C235-30C 

38S165 — 25C 

7C291A— 25C 

38S165-35C 

7C291-35C 

38S85-30C 

7C281-30C 

54HC189 

7C189-25M 

54HCT189 

7C189-25M 1 

54LS189A 

27LS03M 

54LS219A 

7C190-25M+ 

54S189A 

74S189M 

61CD256-35 

7C197-35M 

61CD256-45 

7C197-45M 

64C256-35 

7C194-35M 

64C256-45 

7C194-45M 

68CE256-35 

7C198-35M 

68CE256-45 

7C198-45M 

7489 

7C189-25C 

74ACT29116 

7C9116AC 

74ACT29116— 1 

7C9116AC 

74HC189 

7C189-25C 

74HC219 

7C190-25C 

74HCT189 

7C189-25C 

74LS189A 

27LS03C 

74LS219A 

27S07C+ 

74S189A 

74S189C 

74S189B 

7C189-25C 

HCT9510E 

7C510-75C+ 

HCT9510E-10 

7C510-75C+ 

HCT9510M 

7C510-75M+ 

PAL16L8-20M 

PALC16L8-20M 

PAL16L8-25C 

PALC16L8-25C 

PAL16L8— 30M 

PALC16L8— 30M 

PAL16L8A-2C 

PALC16L8-35C 

PAL16L8A-2M 

PALC16L8-40M 

PAL16L8AC 

PALC16L8-25C 

PAL16L8AM 

PALC16L8-30M 

PAL16R4-20M 

PALC16R4-20M 

PAL16R4-25C 

PALC16R4-25C 

PAL16R4— 30M 

PALC16R4-30M 

PAL16R4A-2C 

PALC16R4-25C 

PAL16R4A-2M 

PALC16R4-40M 

PAL16R4AC 

PALC16R4-25C 

PAL16R4AM 

PALC16R4-30M 

PAL16R6-20M 

PALC16R6— 20M 

PAL16R6-25C 

PALC16R6-25C 

PAL16R6-30M 

PALC16R6-30M 


Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
+ = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
- = functionally equivalent 
f = SOIC only 

4 = 32-pin LCC crosses to the 7C198M 
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TI 

CYPRESS 

PAL16R6A-2C 

PALC16R6-25C 

PAL16R6A-2M 

PALC16R6-40M 

PAL16R6AC 

PALC16R6— 25C 

PAL16R6AM 

PALC16R6-30M 

PAL16R8— 20M 

PALC16R8— 20M 

PAL16R8-25C 

PALC16R8-25C 

PAL16R8— 30M 

PALC16R8-30M 

PAL16R8A-2C 

PALC16R8— 25C 

PAL16R8A-2M 

PALC16R8-40M 

PAL16R8AC 

PALC16R8— 25C 

PAL16R8AM 

PALC16R8-30M 

PAL20L10A-2C 

PLDC20G10— 25C 

PAL20L10A-2M 

PLDC20G10-30M 

PAL20L10AC 

PLDC20G10— 35C 

PAL20L10AM 

PLDC20G10-30M 

PAL20L8A-2C 

PLDC20G10-25C 

PAL20L8A-2M 

PLDC20G10-30M 

PAL20L8AC 

PLDC20G10— 25C 

PAL20L8AM 

PLDC20G10-30M 

PAL20R4A-2C 

PLDC20G10— 25C 

PAL20R4A-2M 

PLDC20G10-30M 

PAL20R4AC 

PLDC20G10- 25C 

PAL20R4AM 

PLDC20G10-30M 

PAL20R6A-2C 

PLDC20G10— 25C 

PAL20R6A— 2M 

PLDC20G10— 30M 

PAL20R6AC 

PLDC20G10-25C 

PAL20R6AM 

PLDC20G10-30M 

PAL20R8A-2C 

PLDC20G10-25C 

PAL20R8A-2M 

PLDC20G10-30M 

PAL20R8AC 

PLDC20G10-25C 

PAL20R8AM 

PLDC20G10-30M 

PAL22V10— 7C 

PALC22V 10D - 7C 

PAL22V10— 7C 

PAL22V10C-7C 

PAL22V10-15C 

PALC22V10B— 15C 

PAL22 V 1 0 — 20M 

PALC22V 10B — 20M 

PAL22V10AC 

PALC22V 10 - 25C 

PAL22V10AC 

PALC22V10L— 25C 

PAL22V10AM 

PALC22V 10- 25MB 

PAL22V10AM 

PALC22V 10- 30MB 

PAL22V10C 

PALC22V10— 35C 

PAL22V10C 

PALC22V 10L- 35C 

TOSHIBA 

CYPRESS 

PREFIX: P 

SUFFIX:P 

PREFIX:TC 

PREFIX:CY 

PREFIX:TMM 

PREFIX: CY 

SUFFIX:D 

SUFFIX: D 

2015A-10 

7C128A-55C+ 

2015A-12 

7C128A— 55C+ 

2015A-15 

7C128A-55C+ 

2015 A- 90 

7C128A-55C+ 

2018-25 

7C128A-25C 

2018-35 

7C128A-35C 

2018-45 

7C128A-45C 

2018-55 

7C128A-55C+ 

2018AP-35 

7C128A-35C 

2018AP-45 

7C128A-45C 

2068-25 

7C168A-25C 

2068-35 

7C168A-35C 

2068-45 

7C168A-45C 

2068-55 

7C168A-45C 

2069-35 

7C169A— 35C 


TOSHIBA 

CYPRESS 

5562-35 

7C187-35C 

5562-45 

7C187-45C 

5562-55 

7C187-45C 

5562P/J-35 

7C187-45C 

5562P/J-45 

7C187-45C 

5562P/J-55 

7C187-45C 

5563-10 

7C185-55C 

5563-12 

7C185-55C 

5563-15 

7C185-55C 

5565-10 

7C186-55C 

5565-12 

7C186-55C 

5565-15 

7C186-55C 

5588P/J-20 

7C185-20C 

5588P/J-25 

7C185-25C 

5589P/J-25 

7C182-25C 

55B328-12 

7B199-12C 

55B328-15 

7B199-15C 

55B464— 12 

7B194-12C 

55B464-15 

7B194-15C 

55B465-12 

7B196-12C 

55B465— 15 

7B196-15C 

57256AD-120C 

7C274-55C 

57256AD-12C 

7C274-55C 

57256AD-150C 

7C274-55C 

57256AD— 15C 

7C274-55C 

57256AD-20C 

7C274-55C 

57512AD-15C 

7C286-70C 

57512AD-20C 

7C286-70C 

57H2556D— 70C 

7C274-55C 

57H2556D-85C 

7C274-55C 

TRW 

CYPRESS 

MPY016HA 

7C516-75M 

MPY016HC 

7C516-75C 

MPY016KA 

7C516-75M 

MPY016KC 

7C516-75C 

TDC1010A 

7C510-75M 

TDC1010C 

7C510-75C 

TMC2010A 

7C510-75M+ 

TMC2010C 

7C510-75C+ 

TMC2110A 

7C510-75M 

TMC2110C 

7C510-75C 

TMC216HA 

7C516-75M 

TMC216HC 

7C516-75C+ 

VTI (VLSI) 

CYPRESS 

PREFIX: VL 

PREFIX: CY 

PREFIX: VT 

PREFIX: CY 

2010-65 

7C510-65C 

2010-70 

7C510-65C 

2010-90 

7C510-75C 

20C18-20C 

7C128A-20C 

20C18-25C 

7C128A-25C 

20C18-35C 

7C128A-35C 

20C19-25 

7C128A-25C 

20C19-35 

7C128A-35C 

20C50-15C 

7C150-15C 

20C50-20C 

7C150-15C 

20C50-25C 

7C150-25C 

20C68-15C 

7C168A— 15C 

20C68-20C 

7C168A— 20C 

20C68-25C 

7C168A— 25C 


TOSHIBA 

CYPRESS 

2078-35 

7C170A— 35C 

2078-45 

7C170A-45C 

2078-55 

7C170A— 45C 

2088-35 

7C186-35C 

2088-45 

7C186-45C 

2088-55 

7C186-55C 

27512AD— 17C 

7C286-70C 

27512AD-200C 

7C286-70C 

27512AD— 20C 

7C286-70C 

27512AD— 250C 

7C286-72C 

27512AD— 25C 

7C286-70C 

27512ADI— 20C 

7C286-70M 

27512ADI— 25C 

7C286-70M 

27256BD— 150C 

7C274-55C 

27256BD-15C 

7C274-55C 

27256BD-200C 

7C274-55C 

27256BD-20C 

7C274-55C 

27256BDI— 15C 

7C274-55M 

27256BDI— 20C 

7C274-55M 

315 

2147-55C 

315-1 

2147-55C 

55187T— 25 

7C183-25C 

55187T— 30 

7C183 -25C 

55188T— 25 

7C184-25C 

55188T— 30 

7C184-25C 

55257-10 

7C199-55C 

55257-12 

7C199-55C 

55257-70 

7C199-55C 

55257-85 

7C199-55C 

55328-17 

7C199-15C 

55328-20 

7C199-20C 

55328-25 

7C199-25C 

55328-35 

7C199-35C 

55328P/J-25 

7C199-25C 

55328P/J— 35 

7C199-35C 

55416-35 

7C164-35C 

55416-45 

7C164-45C 

55417-25 

7C166-25C 

55417-35 

7C166-35C 

55417-45 

7C166-45C 

55417P/J— 15 

7C166-15C 

55417P/J— 20 

7C166-20C 

55417P/J— 25 

7C166-25C 

55417P/J— 35 

7C166-35C 

55464-17 

7B194-15C 

55464-20 

7C194-20C 

55464-25 

7C194-25C 

55464-35 

7C194-35C 

55464P/J-25 

7C194-25C 

55464P/J-35 

7C194-35C 

55465-17 

7B196-15C 

55465 -20 

7C196-20C 

55465 -25 

7C196-25C 

55465-35 

7C196-35C 

55465P/J-25 

7C196-25C 

55465P/J— 35 

7C196-35C 

5561-45 

7C187-45C+ 

5561-55 

7C187-45C+ 

5561-70 

7C187-45C+ 

5561P/J— 45 

7C187-45C 

5561P/J— 55 

7C187-35C 

5561P/J— 70 

7C187-45C 
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Note: Unless otherwise noted, product meets all performance specs and is within 10 mA on Ice and 5 mA on Isb 
4- = meets all performance specs but may not meet Ice or Isb 
* = meets all performance specs except 2V data retention — may not meet Ice or Isb 
— = functionally equivalent 
f = SOIC only 

$ = 32-pin LCC crosses to the 7C198M 
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WEITEK 

CYPRESS 

1516M 

7C516-75M 

2010AC 

7C510-55C 

2010AM 

7C510-75M 

2010BC 

7C510-45C 

2010BM 

7C510-55M 

20 10C 

7C510-75C 

2010DC 

7C510-55C 

2010DM 

7C510-75M 

2010M 

7C510-75M+ 

25 16 AC 

7C516-55C 

2516AM 

7C516-75M 

2516C 

7C516-75C 

2516DC 

7C516-45C 

2516DM 

7C516-55M 

2516M 

7C516-75M+ 

2517AC 

7C517-55C 

2517AM 

7C517-75M 

2517C 

7C517-75C 

2517M 

7C517-75M+ 
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SRAMs 
PROMs 
PLDs 



MODULES 
ECL 
BUS 


MILITARY 
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QUALITY 


PACKAGES 
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Section Contents 
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Static RAMs (Random Access Memory) 


Page Number 


i 


Device Number Description 

CY2147 4096 x 1 Static R/W RAM 2-1 

CY2148 1024 x 4 Static R/W RAM 2-6 

CY21L48 1024 x 4 Static R/W RAM, Low Power 2-6 

CY2149 1024 x 4 Static RAV RAM 2-6 

CY21L49 1024 x 4 Static RAV RAM, Low Power 2-6 

CY6116 2048x8 Static RAV RAM 2-12 

CY6116A 2048 x 8 Static RAV RAM 2-19 

CY6117A 2048 x 8 Static R/W RAM 2-19 

CY7C101 262,144x4 Static R/W RAM with Separate I/O 2-26 

CY7C102 262,144x4 Static R/W RAM with Separate I/O 2-26 

CY7C106 262,144x4 Static R/W RAM 2-32 

CY7C107 1,048,576 x 1 Static R/W RAM 2-38 

CY7C108 131,072x8 Static R/W RAM 2-44 

CY7C109 131,072x8 Static R/W RAM 2-44 

CY7C122 256 x 4 Static RAV RAM Separate I/O 2-51 

CY7C123 256 x 4 Static R/W RAM Separate I/O 2-57 

CY7C128 2048 x 8 Static RAV RAM 2-63 

CY7C128A 2048x8 Static R/W RAM 2-70 

CY7C130 1024 x 8 Dual-Port Static RAM 2-78 

CY7C131 1024 x 8 Dual-Port Static RAM 2-78 

CY7C140 1024 x 8 Dual-Port Static RAM 2-78 

CY7C141 1024 x 8 Dual-Port Static RAM 2-78 

CY7C132 2048 x 8 Dual-Port Static RAM 2-91 

CY7C136 2048 x 8 Dual-Port Static RAM 2-91 

CY7C142 2048 x 8 Dual-Port Static RAM 2-91 

CY7C146 2048 x 8 Dual-Port Static RAM 2-91 

CY7B134 4Kx 8 Dual-Port Static RAM 2-104 

CY7B135 4K x 8 Dual-Port Static RAM 2-104 

CY7B1342 4K x 8 Dual-Port Static RAM with Semaphores 2- 104 

CY7B138 4K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY 2-114 

CY7B139 4K x 8 Dual-Port Static RAM with Semaphores, InT, and BUSY 2-114 

CY7B144 8K x 8 Dual-Port Static RAM with Semaphores, INT, and BUSY 2-128 

CY7C147 4096x1 Static RAM 2-142 

CY7C148 1024x4 Static RAM 2-149 

CY7C149 1024x4 Static RAM 2-149 

CY7C150 1024 x 4 Static R/W RAM 2-156 

CY7B153 65,536 x 4 Expandable Static R/W RAM 2-164 

CY7B154 65,536 x 4 Expandable Static RAV RAM 2-164 

CY7C157A 16,384 x 16 Static RAV Cache Storage Unit 2-171 

CY7C158 Self-Timed Pipelined Static RAM 2-177 

CY7C159 Self-Timed Pipelined Static RAM 2-178 

CY7B161 16,384 x 4 Static RAM Separate I/O 2-179 

CY7B162 16,384 x 4 Static RAM Separate I/O 2-179 

CY7C161 16,384 x 4 Static R/W RAM Separate I/O 2-185 

CY7C162 16,384 x 4 Static RAV RAM Separate I/O 2-185 

CY7C161A 16,384x4 Static RAV RAM Separate I/O 2-194 

CY7C162A 16,384 x 4 Static RAV RAM Separate I/O 2-194 

CY7B163 Expandable 262,144 x 1 Static R/W RAM with Separate I/O 2-202 

CY7B164 16,384x4 Static RAV RAM 2-208 

CY7B166 16,384 x 4 Static R/W RAM 2-208 

CY7C164 16,384x4 Static R/W RAM 2-214 


INFO 


Section Contents 
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Static RAMs (Random Access Memory) (continued) Page Number 

Device Number Description 

CY7C166 16,384 x 4 Static R/W RAM with Output Enable 2-214 

CY7C164A 16,384x4 Static RAV RAM 2-223 

CY7C166A 16,384 x 4 Static RAV RAM with Output Enable 2-223 

CY7C167 16,384x1 Static RAV RAM 2-231 

CY7C167A 16,384 x 1 Static RAM 2-238 

CY7C168 4096x4 Static RAM 2-245 

CY7C169 4096x4 Static RAM 2-245 

CY7C168A 4096x4 RAV RAM 2-252 

CY7C169A 4096x4 RAV RAM 2-252 

CY7C170 4096x4 Static RAV RAM 2-261 

CY7C170A 4096 x 4 Static RAV RAM 2-266 

CY7C171 4096 x 4 Static RAV RAM Separate I/O 2-271 

CY7C172 4096 x 4 Static R/W RAM Separate I/O 2-271 

CY7C171A 4096 x 4 Static R/W RAM Separate I/O 2-277 

CY7C172A 4096 x 4 Static RAV RAM Separate I/O 2-277 

CY7B173 32,768 x 9 Synchronous Cache RAV RAM 2-285 

CY7B174 32,768 x 9 Synchronous Cache R/W RAM 2-285 

CY7B180 4Kx 18 Cache Tag 2-294 

CY7B181 4Kx 18 Cache Tag 2-294 

CY7C182 8,192x9 Static R/W RAM 2-313 

CY7C183 2x4096x16 Cache RAM 2-320 

CY7C184 2 x 4096 x 16 Cache RAM 2-320 

CY7B185 8,192 x 8 Static RAM 2-328 

CY7B186 8,192 x 8 Static RAM 2-328 

CY7C185 8,192x8 Static R/W RAM 2-333 

CY7C186 8,192x8 Static RAV RAM 2-333 

CY7C185A 8,192x8 Static RAV RAM 2-342 

CY7C186A 8,192x8 Static RAV RAM 2-342 

CY7C187 65,536x1 Static R/W RAM 2-351 

CY7C187A 65,536x1 Static R/W RAM 2-360 

CY7C189 16x4 Static R/W RAM 2-368 

CY7C190 16 x 4 Static R/W RAM 2-368 

CY7B191 65,536x4 Static R/W RAM Separate I/O 2-374 

CY7B192 65,536x4 Static RAV RAM Separate I/O 2-374 

CY7C191 65,536 x 4 Static RAV RAM Separate I/O 2-380 

CY7C192 65,536 x 4 Static RAV RAM Separate I/O 2-380 

CY7B193 262,144x1 Static R/W RAM 2-388 

CY7B194 65,536x4 Static RAV RAM 2-394 

CY7B195 65,536 x 4 Static RAV RAM with Output Enable 2-394 

CY7B196 65,536 x 4 Static RAV RAM with Output Enable 2-394 

CY7C194 65,536x4 Static RAV RAM 2-402 

CY7C195 65,536 x 4 Static RAV RAM with Output Enable 2-402 

CY7C196 65,536 x 4 Static R/W RAM with Output Enable 2-402 

CY7B197 262,144x1 Static R/W RAM 2-411 

CY7C197 262,144x1 Static RAV RAM 2-417 

CY7C198 32,768x8 Static RAV RAM 2-425 

CY7C199 32,768x8 Static RAV RAM 2-425 

CY7B199 32,768x8 Static R/W RAM 2-435 

CY7C1001 256Kx 4 Static R/W RAM with Separate I/O 2-441 

CY7C1002 256K x 4 Static RAV RAM with Separate I/O 2-441 

CY7C1006 256Kx4 Static RAV RAM 2-442 
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Static RAMs (Random Access Memory) (continued) Page Number 


CY7C1007 lMxl Static RAV RAM 2-443 E 

CY7C1009 128K x 8 Static RAV RAM 2-444 

CY7M194 64K x 4 Static RAM Module 2-445 

CY7M199 32K x 8 Static RAM Module 2-446 

CY74S189 16x4 Static RAV RAM 2-451 

CY27LS03 16x4 Static RAV RAM 2-451 

CY27S03 16x4 Static RAV RAM 2-451 

CY27S07 16x4 Static RAV RAM 2-451 

CY93422A 256 x 4 Static RAV RAM 2-456 

CY93L422A 256 x 4 Static RAV RAM 2-456 

CY93422 256x4 Static RAV RAM 2-456 

CY93L422 256 x 4 Static RAV RAM 2-456 


SRAMs 




CY2147 


CYPRESS 
SEMICONDUCTOR 


4096 x 1 Static R/W RAM 


Features 

• Automatic power-down when dese- 
lected 

• CMOS for optimum speed/power 

• Highspeed 

— 35 ns 

• Low active power 

— 690 mW (commercial) 

— 770 mW (military) 

• Low standby power 

— 140 mW 

• TTL-compatible imputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY2147 is a high-performance CMOS 
static RAM organized as 4096 by 1 bit. Easy 
memory expansion is provided by an active 
LOW chip enable (CE) and three-state 
drivers. The CY2147 has an automatic 
power-down feature, reducing the power 
consumption by 80% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. Data on the in- 
put pin (DI) is written into the memory lo- 
cation specified on the address pins (Aq 
through An). 


Readingthe device is accomplished by taking 
the c hip e nable (CE) LOW while write en- 
able (WE) remains HIGH. Under these con- 
ditions the contents of the memory location 
specified on the address pins will appear on 
the data output (DO) pin. 

The output pin stays in high-impedance state 
when chip enable (CE) is HIGH or write en- 
able (WE) is LOW. 



Selection Guide (For higher performance and lower power, refer to CY7C147 data sheet.) 
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CY2147 


’ CYPRESS 
SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 °C to + 150° C 

Ambient Temperaturewith 

Power Applied - 55°Cto + 125 °C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5 V to + 7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Rangel 2 ! 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ! 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

ViL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short 

CircuitCurrent! 3 ! 

Icc 

Vcc Operating Supply Current 

Isb 

Automatic CE 

Power-Down Current! 4 ! 


Test Conditions 


Vcc = Min., Iqh - “ 4.0 mA 


Vcc = Min., Iql = 12.0 mA 


GND< Vi< Vcc 


GND< V 0 < Vcc, 
Output Disabled 


Vcc = Max., Vqut = GND 


Vcc = Max., lour = 0 mA 




-350 

mA 

125 

mA 

140 


25 

mA 

25 



Capacitance! 5 ! 


Parameters 

Description 

Qn 

Input Capacitance 

Cqut 

Output Capacitance 


Test Conditions 


T A = 25°C,f=lMHz, 
V CC = 5.0V 



Notes: 

1. T a is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Duration of the short circuit should not exceed 30 seconds. 


AC Test Loads and Waveforms 

R1 329Q 


A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 

Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 


INCLUDING 
JIG AND _ 
SCOPE ” 


INCLUDING 
JIG AND -±T 
SCOPE " 



Equivalent to: 


THEiVENIN EQUIVALENT 

125Q 
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CY2147 


^=s = r SEMCONDUCTOR — : 

Switching Characteristics Over the Operating Ranged’ 6 ! 


Parameters 

Description 

2147-35 

2147-45 

2147-55 

mu 

Min. 

Max. 


Max. 



READ CYCLE | 

tRC 

Read Cycle Time 



45 




ns 

tAA 

Address to Data Valid 


35 


45 


55 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


ns 

tACE 



35 


45 


55 

ns 

tLZCE 

CE LO W to LowZt 7 ] 

5 


5 


5 


ns 

tHZCE 

CEHIGH to HighZl 7 ’ 8 ] 


30 


30 


30 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 



20 


20 


20 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

35 


45 


55 


ns 

tSCE 

CE LOW to Write End 

35 


45 


45 


ns 

Uw 

Address Set-Up to Write End 

35 


45 


45 


ns 

tHA 

Address Hold from Write End 

0 


0 


10 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


25 




ns 

tSD 

Data Set-Up to Write End 

20 


25 


25 


ns 

tHD 

Data Hold from Write End 

10 


10 


10 


ns 

tHZWE 

WE LOW to High Zt ? ] 


20 


25 


25 

ns 

tLZWE 

WE HIGH to Low Zt 7 ’ 8 ] 

0 


0 


0 


ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3 .OV, and output loading 
of the specified Ioi/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnz is less than tLz 
for all devices. 

8. tnzCE and hizwE are specified with Cl = 5 pF as in part (b) of AC 
Test Loads. Transition is measured ±500 mV from steady state volt- 
age. 

9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 


either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

10. WE is HIGH for read cycle. 

11. Device is continuously selected, CE = Vjl- 

12. Address valid prior to or coincident with CE transition low. 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Switching Waveforms 

Read Cycle No. it 1011 ] 



2147-5 
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CY2147 


==^5saf iS^f^ypppQc 

SEMICONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY2147— 35PC 

P3 

Commercial 

CY2147— 35DC 

D4 

45 

CY2147— 45PC 

P3 

Commercial 

CY2147— 45DC 

D4 

CY2147— 45DMB 

D4 

Military 

55 

CY2147-55PC 

P3 

Commercial 

CY2147-55DC 

D4 

CY2147-55DMB 

D4 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1, 2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

Ik 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

*RC 


Iaa 

7, 8, 9, 10,11 

*OHA 

7, 8, 9, 10, 1 1 

Iace 

7, 8, 9, 10, 1 1 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tsCE 

7, 8, 9, 10,11 

Iaw 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

*HD 

7, 8, 9, 10, 11 


Document#: 38-00023-B 
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CY2148/CY21L48 

CY2149/CY21L49 


SEMICONDUCTOR 


1,024 x 4 Static R/W RAM 


Features 

• Automated power-down when dese- 
lected (2148) 

• CMOS for optimum speed/power 

• Low power 

— 660 mW (commercial) 

— 770 mW (military) 

• 5-volt power supply ± 10% tolerance 
both commercial and military 

• TTL-compatible inputs and outputs 


Functional Description 

The CY2148 and CY2149 are high-perfor- 
mance CMOS static RAMs organized as 
1024 by 4 bits. Easy memory expansion is 
provided by an active LOW chip select 
(CS) input and three-state outputs. The 
CY2148 and CY2149 are identical except 
t hat the CY2148 includes an automatic 
(CS) power-down feature. The CY2148 re- 
mains in a low-power mode as long as the 
device remains deselected, i.e., (CS) is 
HIGH, thus reducing the average power 
requirementsof the device. The chip select 
(CS) of the CY2149 does not affect the 
power dissipation of the device. 

An active LOW write enable signal (WE) 
controls the writing/reading operation^ of 
the memory. When the chip select (CS) 


and write enable (WE) inputs are both 
LOW, data on the four data input/output 
pins (I/Oo through I/O 3 ) is written into the 
memory location addressed by the address 
present on the address pins (Ao through 
A 9 ). 

Reading the device is accomplished by se- 
lecting the device, (CS) active LOW, while 
(WE) remains inactive or HIGH. Under 
these conditions, the contents of the loca- 
tion addressed by the information on ad- 
dress pins (Ao through A 9 ) is present on 
the four data input/output pins (I/Oo 
through I/O 3 ). 

The input/output pins (I/Oo through I/O 3 ) 
remain in a high-impedance state u nles s 
the chip is selected and write enable (WE) 
is HIGH 


Logic Block Diagram 



l/O 0 I/O! l/0 2 I/O 3 


2148-1 


Pin Configuration 



Selection Guide (For higher performance and lower power refer to the CY7C148/9 data sheet) 



2148- 35 

2149- 35 

21L48-35 

21L49-35 

2148- 45 

2149- 45 

21L48-45 

21L49-45 

2148- 55 

2149- 55 

21L48-55 

21L49-55 

Maximum Access Time (ns) 

35 

35 

45 

45 

55 

55 

MaximumOperating 

Current (mA) 

Commercial 



140 

120 

140 

120 

Military 



140 


140 
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r SEMICONDUCTOR 


CY2148/CY21L48 

CY2149/CY21L49 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 18 to Pin 9) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

Electrical Characteristics Over the Operating Rangel 2 ! 


Test Conditions 


Vcc = Min., Vqh = ~ 0.4 mA 


Vcc = Min., Vql == 8.0 mA 


DC Input Voltage -3.0V to + 7.0V 

Output Current into Outputs (Low) 20 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ! 

- 55°C to + 125° C 

5V ± 10% 


Parameters 

Description 

IoH 

Output HIGH Current 

lOL 

Output LOW Current 

Vffl 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage 
Current 

Icc 

Vcc Opiating 

Supply Current 

ISB 

Automatic CS 
Power-Down Current 

Ipo 

Peak Power-On 
Current! 3 ! 

los 

Output Short 

Circuit Current! 4 ! 


Vss <. Vi <. Vcc 


GND < V 0 < V OH , 
Output Disabled 


Max.V C c,CS< Vil 
O utput Open 


Max. Vcc, CS< Vil 
( 2148 only) 


Max. Vcc, CS < Vil 
( 2148 only) 


GND < V 0 < V C c 


T A = 0°Cto + 125°C 


T A = 0°Cto +70°C 


T a = -55°Cto +125°C 


T a = 0°Cto +70°C 


T a = — 55°Cto + 125°C 


T a = 0°Cto +70°C 


T a = — 55°Cto +125°C 


T a = 0°Cto +70°C 


T A = — 55°Cto +125°C 



Capacitance l 5 l 


Parameters 

Description 

Qn 

Input Capacitance 

Cqut 

Output Capacitance 


Test Conditions 


T a = 25°C, f = 1 MHz, 
V cc = 5.0V 


Max. 

Units 

8 

pF 

8 

pF 


Notes: 

1 . T a is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3 . Apull-up resistor to Vcc on the CS input is required to keep the device 
deselectedduring Vccpower up. Otherwise, current will exceed values 
give (CY2148 only). 

AC Test Loads and Waveforms 

R1 481 £2 R1481Q 


4. For test purposes, not more than 1 output at a time should be shorted. 
Short circuit test duration should not exceed 30 seconds. 

5 . Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 

90% 


INCLUDING 
JIG AND — 
SCOPE 

(a) 


INCLUDING 
JIG AND — 
SCOPE 

(b) 


Equivalent to: 


THEiVENIN EQUIVALENT 

167Q 
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SEMICONDUCTOR 


CY2148/CY21L48 

CY2149/CY21L49 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

2148- 35 

2149- 35 

2148- 45 

2149- 45 

2148- 55 

2149- 55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Address Valid to Address Do Not 

Care Time (Read Cycle Time) 

35 


45 


55 


ns 

Ua 

Address Valid to Data Out 

Valid Delay (Address Access Time) 


35 


45 


55 

ns 

tACSl^ 

Chip Select LOW to Data Out Valid 
(CY2148 only) 


35 


45 


55 

ns 

tACS2^ 


45 


55 


65 

ns 

tACS 

Chip Select LOW to Data Out Valid 
(CY2149 only) 


15 


20 


25 

ns 

W 8 ! 

Chip Select LOW to 

Data Out Valid 

2148 

10 


10 


10 


ns 

2149 

5 


5 


5 


tePl 

Chp Select HIGH to Data Out Off 

0 

20 

0 

20 

0 

20 

ns 

tOH 

Address Unknown to Data Out 

Unknown Time 

0 


5 




ns 

tPD 

Chip Select HIGH to 
Power-Down Delay 

2148 


30 


30 


30 

ns 

tpu 

Chip Select LOW to 

Power-Up Delay 

2149 

0 


0 


0 


ns 

WRITE CYCLE 

twc 

Address Valid to Address Do Not 

Care (Write Cycle Time) 

35 


45 


55 


ns 


Write Enable LOW to 

Write Enable HIGH 

30 


35 


40 


ns 

tWR 

Address Hold from Write End 

5 


5 


5 


ns 

twzl 8 ) 

Write Enable LOW to 

Output in High Z 

0 

10 

0 

15 

0 

20 

ns 

tDW 

Data-In Valid to Write Enable HIGH 

20 


20 


20 


ns 

tDH 

Data Hold Time 

0 


0 


0 


ns 

tAS 

Address Valid to 

Write Enable LOW 

0 

Hi 

0 

■ 

■ 


ns 

tcwPl 

Chip Select LOW to 

Write Enable HIGH 

30 


40 


sa 



W 8 ! 

Write Enable HIGH to 

Output in Low Z 

0 


0 


0 


ns 

tAW 

Address Valid to End of Write 

30 


35 


50 


ns 


Notes: 

6. Chip deselected greater than 55 ns prior to selection. 9. The inter nal w rite time of the memory is defined by the overlap of CS 

7. Chip deselected less than 55 ns prior to selection. LOW and WE LOW Both signals must be LOW to initiate a write and 

8. At any given temperature and voltage condition, tnz is less than tLZ for eithers^nalcanterminateawritebygoingHIGH.Thcdatainputset- 

all devices. Transition is measured ±500 mV from steady state voltage up and hold tuning should be referenced to the rising edge of the signal 

with specified loading in part (b) of AC Tfest Loads. t ‘ lat terminates the write. 


2-8 





























































































































CY2148/CY21L48 

CY2149/CY21L49 



Switching Waveforms 

Read Cycle No. ( 1 1 ( 1 1 1 


2 



Read Cycle No. 2f 10 ’ 12 J 




Not es: 

10. WE is HIGH for read cycle. 13. If CS goes HIGH simultaneously with WE HIGH, the output remains 

1 1 . Device is continuously selected, CS = Vil- a high-impedance state. 

12. Address valid prior to or coincident with CS transition LOW. 
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CY2148/CY21L48 

CY2149/CY21L49 



3 CYPRESS 
" SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled) t 13 l 


ADDRESS 


CS 


WE , 


DATA IN 



•*- twc *■ 

< > 

< 


■* t SA — *■ 

"* tscs ** 




S| 

S 7 

/ 



*AW *1 

twp *■ 

* * 


\ 7 



* 

t D w H 

*- tDH -H 


> 

c 

DATA-IN VALID ^ 

- J 

< 


DATA OUT 


DATA UNDEFINED 




HIGH IMPEDANCE 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY2148— 35PC 

P3 

Commercial 

CY2148— 35DC 

D4 

45 

CY2148— 45PC 

P3 

Commercial 

CY2148— 45DC 

D4 

CY2148— 45DMB 

D4 

Military 

55 

CY2148— 55PC 

P3 

Commercial 

CY2148— 55DC 

D4 

CY2148— 55DMB 

D4 

Military 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY21L48— 35PC 

P3 

Commercial 

CY21L48— 35DC 

D4 

45 

CY21L48— 45PC 

P3 

Commercial 

CY21L48— 45DC 

D4 

55 

CY21L48— 55PC 

P3 

Commercial 

CY21L48— 20DC 

D4 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY21L49— 35PC 

P3 

Commercial 

CY21L49— 35DC 

D4 

45 

CY21L49-45PC 

P3 

Commercial 

CY21L49-45DC 

D4 

55 

CY21L49-55PC 

P3 

Commercial 

CY21L49-55DC 

D4 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY2149— 35PC 

P3 

Commercial 

CY2149— 35DC 

D4 

45 

CY2149— 45PC 

P3 

Commercial 

CY2149— 45DC 

D4 

CY2149— 45DMB 

D4 

Military 

55 

CY2149— 55PC 

P3 

Commercial 

CY2148-55DC 

D4 

CY2148— 55DMB 

D4 

Military 
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CYPRESS 

SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

lOH 

1,2,3 

IoL 

1,2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

W 14 l 

1,2,3 


CY2148/CY21L48 

CY2149/CY21L49 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tACSl 1141 

7, 8, 9, 10, 11 

tACS2 fl4 J 

7, 8, 9, 10, 11 

tACsl 15 ' 

7, 8, 9, 10, 11 

tOH 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

t W p 

7, 8, 9, 10, 11 

tWR 

7, 8, 9, 10, 11 

tDW 

7, 8, 9, 10, 11 

tDH 

7, 8, 9, 10, 11 

tAS 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10, 11 


Notes: 

14. CY2148 only. 

15. CY2149 only. 

Document#: 38-00024-B 
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CY6116 



CYPRESS 
SEMICONDUCTOR 


2,048 x 8 Static R/W RAM 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 

— 35 ns 

• Low active power 

— 660 mW 

• Low standby power 

— 110 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater 
than 2001V electrostatic discharge 


Functional Description 

The CY6116 is a high-performance CMOS 
Static RAM organized as 2048 words by 8 
bits. Easy memory expansion is provided by 
an active LOW chip enable (CE) and active 
LOW output enable (OE) and three-state 
drivers. The CY6116 has an automatic 
power-down feature, reducing the power 
consumption by 83 % when deselected. 

An active LOW write enable signal (WE) 
controls the writing/reading operation of 
the memory. Whe n the chip enable (CE) 
and write enable (WE) inputs are both 
LOW, data on the eight data input/output 
pins (I/Oq through I/O7) is written into the 


memory location addressed by the address 
present on the address pins (Ao through 
A10). Reading the device is accomplished by 
selectingthe device and enablin g the outputs, 
CE and OE active LOW, while WE remains 
inactive or HIGH. Under these conditions, 
the contents of the location addressed by the 
information on address pins is present on the 
eight data input/output pins. 

The input/ output pins remain in a high-impe- 
dance state unless the chip is select ed, o ut- 
puts are enabled, and write enable (WE) is 
HIGH. 

The CY6116 utilizes a die coat to insure al- 
pha immunity. 


Logic Block Diagram 


Pin Configurations 



l/Oo 


1/Ot 

l/0 2 

I/O3 


I/O4 


i/o 5 


i/o 6 


1/07 


A3 A2 A-| Aq 


6116-1 


DIP/SOJ 
Top View 

a 7 

Ae 
A 5 
A4 
A3 
A 2 
Ai 
A 0 
l/O 0 
I/O! 
l/0 2 
GND 


6116-2 



LCC 
Top View 


4 3 2 ,1, 282726 


A3 

>5 

25 < 

WE 

a 2 

6 

24 < 

OE 

NC | 

>7 

23 < 

A10 

NC 

>8 

CY6116 22 < 

NC 

Ai 

>9 

21 < 

NC 

Ao 

ho 

20 < 

CE 

l/O 0 

>11 

19< 

l/0 7 

1213M4J^1617J8^ 




6116-3 




Selection Guide 



CY6116— 35 

CY6116— 45 

CY6116— 55 

Maximum Access Time (ns) 

35 

45 

55 

MaximumOperating 

Current (mA) 

Commercial 

120 

120 

120 

Military 

130 

130 

130 

Maximum Standby 

Current (mA) 

Commercial 

20 

20 

20 

Military 

20 

20 

20 
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CY6116 



S: 

CYP RES S 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto + 150° C 

Ambient Temperature with 

Power Applied - 55°Cto + 125 °C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) -0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to + 7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Output Current into Outputs (Low) 20 mA 


Static Discharge Voltage >2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 109? 

Military! 1 ] 

- 55°Cto + 125°C 

5V ± 10% 


2 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

CY6116 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh == ~ 4.0 mA 

2.4 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

VlL 

Input LOW Voltage 


-3.0 

0.8 

V 

Iix 

Input Load Current 

GND < Vi < V cc 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND < V^ V CC , 

Output Disabled 


+ 10 

|iA 

los 

Output Short 

Circuit Current! 3 ] 

Vcc = Max., Vqut = GND 

Ml 

-300 

mA 

Icc 

Vcc Operating Supply Current 

Vcc = Max. 

Iout = 0 mA 

CornT 


120 

mA 

Mil 


130 

ISB 

Automatic CE 

Power-Down Current 

Max. Vcc, 

CE>V m 

Com’l 


20 

mA 

Mil 


20 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V cc = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 


Notes: 

1. Ta is the “instant on” case temperature. 3. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 4. 


AC Test Loads and Waveforms 


OUTPUT °“ 


INCLUDING 
JIG AND T±r 
SCOPE 


PF T 

MG g 


(a) 


OUTPUT °- 


5pF -|- 

INCLUDING 
JIG AND -±7 
SCOPE 


(b) 


Equivalent to: 


THEVENIN EQUIVALENT 

167Q 

OUTPUT O V\A> O 1.73V 


Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

Tested initially and after any design or process changes that may affect 
these parameters. 


3.0V 


GND 


ALL INPUT PULSES 



6116-5 
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CY6116 


_ CYPRESS 
JW SEMICONDUCTOR 


Switching Characteristics Over the Operating Range! 2 ’ 5 ] 


Parameters 

Description 

CY6116-35 

CY6116-45 

CY6116-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

[ READ CYCLE | 

tRC 

Read Cycle Time 

35 


45 


55 


ns 

Ua 

Address to Data Valid 


35 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

tACE 

CELOWto Data Valid 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Valid 


15 


20 


25 

ns 

tLZOE 

OE LOW to Low Z 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High ZP>1 


15 


15 


20 

ns 

tLZCE 

CELOWto LowZffl 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High z! 6 ’ 7 ! 


15 


20 


20 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


20 


25 


25 

ns 

WRITE CYCLE! 8 ! 

twc 

Write Cycle Time 

35 


45 


55 


ns 

tsCE 

CELOWto Write End 

30 




40 


ns 

tAW 

Address Set-Up to Write End 

30 


40 


40 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 




25 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tHZWE 

WE LOW to High Z& 


15 


15 


20 

ns 

tLZWE 

WE HIGH to LowZ 

0 


0 


0 


ns 


Notes: 

5. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified IolAoh and 30-pF load capacitance. 

6. t H zoE, tnzcE, and t H zwE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

7. At any given temperature and voltage condition, tnzcE is less than 
tLZCE for any given device. 

8. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 


9. WE is HIGH for read cycle. 

10. Device is continuously selected. OE, CE = Vxl- 

11. Address valid prior to or coincident with CE transition LOW. 

12. Data I/O pins enter high-impedance state, as shown, when OE is held 
LOW during write. 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CYPRFSS 

SEMICONDUCTOR 


CY6116 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled)! 81213 ] 



Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 
NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
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CY6116 


' CYPRESS 
JW SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 

TYPICAL POWER-ON CURRENT 



TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


0.0 1.0 2.0 3.0 4.0 

SUPPLY VOLTAGE (V) 


5.0 


30.0 

25.0 

— 20.0 
$ 

< 15.0 

b 

in 

o 10.0 

5.0 
0.0 














/ 








/ 

/ 

V CC 

= 4.5V 


/ 


" T a = 
1 

1 


200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I CC vs. CYCLE TIME 



10 20 30 40 

CYCLE FREQUENCY (MHz) 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

35 

CY6116— 35PC 

Pll 

Commercial 

CY6116— 35DC 

D12 

CY6116— 35LC 

L64 

CY6116— 35DMB 

D12 

Military 

CY6116— 35LMB 

L64 

45 

CY6116— 45PC 

Pll 

Commercial 

CY6116— 45DC 

D12 

CY6116— 45LC 

L64 

CY6116— 45DMB 

D12 

Military 

CY6116— 45LMB 

L64 

55 

CY6116— 55PC 

Pll 

Commercial 

CY6116— 55DC 

D12 

CY6116— 55LC 

L64 

CY6116— 55DMB 

D12 

Military 

CY6116— 55LMB 

L64 
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CY6116 



S^CONDUCTOR = 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

V 0 H 

1,2,3 

VOL 

1, 2,3 

VlH 

1, 2,3 

Vi L Max. 

1, 2,3 

Iix 

1, 2,3 

loz 

1, 2,3 

Icc 

1, 2, 3 

ISB 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

UCE 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

*SA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10,11 


Document#: 38-00055-D 
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CY6116A 

CY6117A 


SEMCONDUCTOR 2048 x 8 Static R/W RAM 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 

— 20 ns 

• Low active power 

— 550 mW 

• Low standby power 

— 110 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater 
than 2001V electrostatic discharge 


Functional Description 

The CY 61 1 6 A and CY 61 1 7 A are high-per- 
formanceCMOS static RAMs organized as 
2048 words by 8 bits. Easy memory expan- 
sion is provided by an active LOW chip en- 
able (CE) and active LOW output enable 
(OE), and three-state drivers. The 
CY61 16Aand CY61 17Ahave an automat- 
ic power-down feature, reducing the power 
consumption by 83% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW Data on the 1/ 
O pins (I/O 0 through I/O7) is written into 
the memory location specified on the ad- 
dress pins (Aq thorugh A10). 


Readingthe device is accomplished by t aking 
chip enable (CE) and outpu t ena ble (OE) 
LOW while write enable (WE) remains 
HIGH. Under these conditions, the contents 
of the memeory location specified on the ad- 
dress pins will appear on the I/O pins. 

The I/O pins remain in high-impedance state 
when chip enable (CE) is HIGH or write en- 
able (WE) is LOW. 

The CY6116A and CY6117A utilize a die 
coat to insure alpha immunity. 
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CY6116A 

CY6117A 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto + 150 °C 

Ambient Temperature with 

Power Applied - 55°C to + 125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to + 7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Output Current into Outputs (Low) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military^ 

- 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range! 2 ! 


Parameters 

Description 

Test Conditions 

6I16A-20 

6I17A-20 

6116A— 25, 35, 45 
6117A— 25, 35, 45 

6116A-55 

6117A-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = “ 4.0 mA 

ESI 


2.4 


El 


V 

VoL 

Output LOW Voltage 

Vcc =: Min., Iol = 8.0 mA 


ESI 


0.4 


0.4 

wm 

ViH 




Vcc 

2.2 

Vcc 

2.2 

H9 

V 

Vil 

Input LOW Voltage! 3 } 


mm 

ESI 

-0.5 

0.8 

-0.5 


V 

Iix 

Input Load Current 

GND < Vi< V C c 

mm 

gra i 

-10 

+ 10 

Qj] 

Eja 

KES 1 

loz 

Output Leakage 
Current 

GND < Vi< Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 } 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

■ 

V C c Operating 

Supply Current 

V C c = Max. 

IoUT = 0 mA 

f = f MAX = 1/tRC 

Com’l 






El 

mA 

Mil 

25 



■ 



100 

35,45 

100 

ISBl 

Automatic CE 
Power-Down Current 
- TTL Inputs 

Max. Vcc, 
CE>V m 

f = f MAX 

Com’l 


40 


20 


IgJIf 

mA 

Mil 

25 

■ 

■ 


40 


20 

35,45,55 

20 

E 

Automatic CE 
Power-DownCurrent 
- CMOS Inputs 

Max. Vcc, 

CE > Vffl " 0.3V, 
Vi N > Vcc -0.3V 
or Vin < 0.3V, 
f = 0 

Com’l 


20 

Mi 

20 


20 

mA 

Mil 




20 


20 


Capacitance ! 5 1 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

PF 


Notes: 

1. Ta is the “instant on” case temperature. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 5. Tested initially and after any design or process changes that may affect 

3. Vil (min.) = -3.0V for pulse durations less than 30 ns. these parameters. 
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CY6116A 

CY6117A 



CYPRESS 

SEMICONDUCTOR 


AC Test Loads and Waveforms 

R1 481 Q 

5V O 


OUTPUT O- 



5V O 


^ ALL INPUT PULSES 

!. j 

: R2 5 pF = 

• 255 □ 

INCLUDING 

br jig and 

!. j 

l rrjn 10O/ H 


* 

S 

30% 

L 10% 

> 255Q 

1 5 ns -► 

5 ns 


30 pF =j= 

INCLUDING 
JIG AND “ 

SCOPE 

(a) 

Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT O WV O 1.73V 


(b) 


Switching Characteristics Over the Operating Ranged 6 ] 


Parameters 

Description 

6116A-20 

6116A-25 

6116A-35 

6116A-45 

6116A-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

20 


25 


35 


45 


55 


ns 

tAA 

Address to Data Valid 



HI 

25 


35 


45 


55 

ns 

warn 

Data Hold from Address Change 

5 


5 


5 


5 


5 


ns 

*ACE 



20 


25 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Valid 


MM 


12 


15 


20 


25 

ns 

tLZOE 


3 

■ 

3 


3 


3 


3 


ns 

tHZOE 

OE HIGH to High ZV] 


8 


10 


12 


15 


20 

ns 

tLZCE 

CELOWto Low Zt 8 l 



5 


5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zt 7 ’ 8 1 




10 


15 


15 


20 

ns 

tpu 

CELOWto Power-Up 

0 


0 


0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


20 


20 


20 


25 


25 

ns 

WRITE CYCLE! 9 ! 

twc 

Write Cycle Time 

20 


20 


25 


40 


50 


ns 

tSCE 


15 


20 


25 


30 


40 


ns 

tAW 

Address Set-Up to Write End 

15 


20 


25 


30 


40 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

■9 


15 


20 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

MM 


10 


15 


15 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 


ns 

tHZWE 

WE LOW to High Z 


7 


7 


10 


15 


20 

ns 

tLZWE 

WE HIGH to Low Z 

5 


5 


5 


5 


5 


ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

7. tnzoE, tHZCE, and tnzwE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

8. At any given temperature and voltage condition, tnzcE is less than 
tLZCE f° r any given device. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

10. WE is HIGH for read cycle. 

11. Device is continuously selected. OE, CE = Vil- 

12. Address valid prior to or coincident with CE transition LOW 

13. Data I/O pins enter high-impedance state, as shown, when OE is held 
LOW during write. 

14. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


2 


2-21 


SRAMs 











































CYPRESS 

SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. it 10 ’ n ] 


ADDRESS 




tRC 


tOHA 




DATA OUT PREVIOUS DATA VALID xxx> 


tRC 




s 

Hi 

swan 

BSVS 



twc 


tsCE 
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CY6116A 

CY6117A 





> 

< 



^ DATA VALID 

6116A-7 













CYPRESS 

SEMICONDUCTOR 


CY6116A 

CY6117A 


Switching Waveforms (continued) 



Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 
NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 
1.6 | 1 



0.6 1 1 1 

-55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


2-23 


SRAMs 





CY6116A 

CY6117A 



===^ ' i * CYPRESS 
= r SEMICONDUCTOR 

Typical DC and AC Characteristics (continued) 



NORMALIZED I C c vs. CYCLE TIME 



Ordering Information 



Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY6116A— 20PC 

Pll 

Commercial 

CY6116A— 20DC 

D12 

25 

CY6116A— 25PC 

Pll 

Commercial 

CY6116A— 25DC 

D12 





Military 

CY6116A— 25LMB 

L64 

35 

CY6116A— 35PC 

Pll 

Commercial 

CY6116A— 35DC 

D12 

CY6116A— 35LC 

L64 

CY6116A— 35DMB 

D12 

Military 

CY6116A— 35LMB 

L64 

45 

CY6116A— 45PC 

Pll 

Commercial 

CY6116A— 45DC 

D12 

CY6116A— 45LC 

L64 

CY6116A— 45DMB 

D12 

Military 

CY6116A— 45LMB 

L64 

55 

CY6116A-55PC 

mm 

Commercial 

CY6116A— 55DC 


CY6116A-55LC 

L64 

CY6116A— 55DMB 

D12 

Military 

CY6116A— 55LMB 

L64 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY 6 1 17A-25LMB 

L55 

Military 

35 

CY6117A-35LMB 

L55 

Military 

45 

CY 6 1 17A-45LMB 

L55 

Military 

55 

CY6117A-55LMB 

L55 

Military 
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CY6117A 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1, 2,3 

ISB 

1,2,3 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

tAA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10,11 

tDOE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10, 11 
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kV 

' CYPRESS 


PRELIMINARY 


CY7C101 

CY7C102 


SEMICONDUCTOR 


262,144 x 4 Static R/W RAM 
with Separate I/O 


Features 

• Highspeed 

tAA — 25 ns 

• Transparent write (7001) 

• CMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 165 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C101 and CY7C102 are high-per- 
formance CMOS static RAMs organized 
as 262,144 x 4 bits with separate I/O. Easy 
memory expansion is provided by active 
LOW chip enable (CE) and three-state 
drivers. They have an automatic power- 
down feature, reducing the power con- 
sumption by more than 70% when dese- 
lected. 

Writing to the device is accomplished by 
takin g bot h chip enable (CE) and write en- 
able (WE) inputs LOW. Data on the four 
input pins (Iq through I 3 ) is written into the 
memory location specified on the address 
pins (Ao through A 17 ). 


Reading the device is accomplished by tak- 
ing chipenable (CE) LOW while write en- 
able (WE) remains HIGH. Under these 
conditions, the contents of the memory lo- 
cation specified on the address pins will ap- 
pear on the four data output pins (Oo 
through O 3 ). 

The data output pins on the CY7C101 and 
the CY7C102 are placed in a high-impe- 
dance state when the device is deselected 
(CE HIGH). The CY7C102’s outputs are 
also placed in a high-impedan ce sta te dur- 
ing a write operation (CE and WE LOW). 
In a write operation on the CY7C101, the 
output pins will track the inputs after a spe- 
cified delay. 

The CY7C101 and 7C102 are available in 
32-pin leadless chip carriers and standard 
400-mil-wide DIPs and SOJs. 


Logic Block Diagram 



•o 


it 


l 2 


00 

01 

0 2 

0 3 


CE 


WE 


C101-1 


Pin Configurations 


LCC 
Top View 


NC J 

> 1 

32C 

Vcc 

Aie 5 

> 2 

31 C 

A 15 

A 17 

► 3 

30 C 

A 3 

Ao 

> 4 

29 c 

A 4 

Ai 

► 5 

28 c 

a 5 

a 2 

> 6 

27 c 

Ae 

A 10 

> 7 

26 c 

A 7 

An 

. Q 7C101 
° 7C102 

25 1 

a 8 

A 12 

» 9 

24 c 

NC 

Ai 3 

> 10 

23 c 

lo 

A 14 

► 11 

22 c 

ll 

A 9 

> 12 

21 1 

Oo 

>3 

> 13 

20C 

Oi 

<2 

> 14 

19<^ 

0 2 

CE 

> 15 

18C 

0 3 

GND 

> 16 

17 1 

WE 



Cl 01 -3 


Cl 01 -2 


Selection Guide 



7C101-25 

7C102-25 

7C101— 35 
7C102-35 

7C101-45 
7C102— 45 

Maximum Access Time (ns) 

25 

35 

45 

Maximum Operating Current (mA) 

Commercial 

150 

125 

115 

Military 

150 

125 

115 

Maximum Standby Current (mA) 

Commercial 

30 

25 

25 

Military 

35 

30 

30 
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PRELIMINARY 


CY7C101 

CY7C102 



CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 1 50° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 1 25 ° C 

Supply Voltage on Vcc Relative to GND! 1 ] . - 0.5V to +7.0V 
DC Voltage Applied to Outputs 

in High Z State! 1 ] - 0.5V to +7.0V 

DC Input Voltage! 1 ] — 0.5V to +7.0V 

Current into Outputs (Low) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature! 2 ] 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military 

— 55°C to + 125 °C 

5V± 10% 


2 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7001— 25 

7002- 25 

7001- 35 

7002- 35 

7001- 35 

7002- 35 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH 

Voltage 


2.4 


H 


2.4 


V 

VoL 

Output LOW Voltage 

Vcc — Min., Iql = 8.0 mA 


0.4 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.2 


mu 

V CC + 0.3 

IE!9 

Vcc + 0.3 

V 

Vil 

Input LOW Voltage! 1 ] 



0.8 

gfill 

0.8 

B9 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V CC 

BQI 

+ 10 

BHI1 

+ 10 

BUI 

+ 10 

B23H 

loz 

Output Leakage 
Current 

GND< Vi< V C o 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut — GND 


-300 


-300 


-300 

mA 


V cc Operating Supply 
Current 

Vcc = Max. 

I OUT = 0 mA, 
f = fjMAX = IArc 

Com’l 


150 


125 


115 

mA 

Mil 


150 


125 


115 

ISBl 

Automatic CE Power- 
Down Current 
— TTL Inputs 

Max. Vcc? 

CE>V ffl , 

Vin > Vi H or 

Vin <. Vil, f = fMAX 

Com’l 


30 


25 


25 

mA 

Mil 


35 


30 


30 

ISB2 

Automatic CE Power- 
Down Current 
— CMOS Inputs 

Max. Vcc? 

CE > V C c ~ 0.3V, 
Vin > V CC -0.3V 
or Vin < 0.3 V, f=0 

Com’l 


10 


10 


10 

mA 

Mil 




10 


10 


Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

Ta = 25 °C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

CqUT 

OutputCapacitance 

12 

pF 


Notes: 

1. Vil (min.) = -2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. T a is the “instant on” case temperature. short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing in- 5. Tested initially and after any design or process changes that may affect 

formation. these parameters. 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


CY7C101 

CY7C102 


AC Test Loads and Waveforms 

R1 480X1 



INCLUDING 
JIG AND 
SCOPE 


INCLUDING 
JIG AND -±T 
SCOPE ” 


ALL INPUT PULSES 



Equivalent to: 


THEVENIN EQUIVALENT 

167X1 


Switching Characteristics Over the Operating Ranged 6 ! 


Parameters | 
READ CYCLE 


Description 


WRITE CYCLE' 9 ! 


7001—25 

7001-35 

7001-45 

7002-25 

7002-35 

7002-45 


tRC 

Read Cycle Time 

Ua 

Address to Data Valid 

tOHA 

Data Hold from Address Change 

tACE 

CE LOW to Data Valid 

tLZCE 

CE LOW to Low Zt 7 l 

tHZCE 

CE HIGH to High Zl 7 ’ 8 1 

tpu 

CE LOW to Power-Up 

tpD 

CE HIGH to Power-Down 


twe 

Write Cycle Time 

tsCE 

CE LOW to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tLZWE 

WE HIGH to Low Zt 7 l 

tHZWE 

WE LOW to High Zl 7 ’ 8 1 

tDWE 

We LOW to Data Valid (7C101) 

tDCE 

CE LOW to Data Valid (7C101) 

tADV 

Data Valid to Output Valid (7C101) 



Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 ,5 V, input pulse levels of 0 to 3 .0 V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzwE is less than tLzwE for any given device. 

8. tnzCE, and tnzWE are specified with a load capacitance of 5 pF as in 
part (b) of AC Test Loads. Transition is measured ±500 mV from 
steady state voltage. 


9. The inte rnal write time of th e memory is defined by the overlap of CE 
and WE LOW. CE and WE must be LOW to initiate a write, and the 
transition of any of these signals can terminate the write. The input 
data set-up and hold timing should be referenced to the leading edge 
of the signal that terminates the write. 
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WM CYPRESS 
r W SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. ll 10 ’ 


CY7C101 

PRELIMINARY CY7C102 



Read Cycle No. 12 1 


v cc 

SUPPLY 

CURRENT 



HIGH 

IMPEDANCE 



Notes: 

10. Device is continuously selected. CE = Vjl. 13. If CE goes HIGH simultaneously with WE going HIGH, the output 

11. WE is HIGH for read cycle. remains in a high-impedance state (7C102 only). 

12. Address valid prior to or coincident with CE transition LOW. 
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F SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (WE Controlled) PI 


PRELIMINARY 


CY7C101 

CY7C102 



Truth Table 


CE 

WE 

0 

1 

o 

Mode 

Power 

H 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

H 

Data Out 

Read 

Active (I C c) 

L 

L 

HighZ 

7C102: Standard Write 

Active (I C c) 

L 

L 

Input Tracking 

7C101: Transparent Writet 14 ! 

Active (Ice) 


Notes: 

14. Outputs track inputs after specified delay. 
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PRELIMINARY 


CY7C101 

CY7C102 


^==^ r SEM^ONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Tfype 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

^pe 

Operating 

Range 

25 

CY7C101 — 25DC 

D46 

Commercial 


25 

CY7C102— 25DC 

D46 

Commercial 


CY7C101 — 25LC 

L75 




CY7C102-25LC 

L75 



CY7C101— 25PC 

P43 




CY7C102-25PC 

P43 



CY7C101 -25VC 

V33 




CY7C102-25VC 

V33 



CY7C101 -25DMB 

D46 

Military 



CY7C102- 25DMB 

D46 

Military 


CY7C101 — 25LMB 

L75 




CY7C102— 25LMB 

L75 


35 

CY7C101 — 35DC 

D46 

Commercial 


35 

CY7C102-35DC 

D46 

Commercial 


CY7C101— 35LC 

L75 




CY7C102-35LC 

L75 



CY7C101— 35PC 

P43 




CY7C102— 35PC 

P43 



CY7C101 -35VC 

V33 




CY7C102— 35VC 

V33 



CY7C101 -35DMB 

D46 

Military 



CY7C102— 35DMB 

D46 

Military 


CY7C101 -35LMB 

L75 




CY7C102— 35LMB 

L75 


45 

CY7C101 — 45DC 

D46 

Commercial 


45 

CY7C102— 45DC 

D46 



CY7C101— 45LC 

L75 




CY7C102— 45LC 

L75 



CY7C101— 45PC 

P43 




CY7C102— 45PC 

P43 



CY7C101 — 45VC 

V33 




CY7C102— 45VC 

V33 



CY7C101 — 45DMB 

D46 

Military 



CY7C102— 45DMB 

D46 

Military 


CY7C101 — 45LMB 

L75 




CY7C102-45LMB 

L75 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

!cc 

1,2,3 

IsBI 

1,2,3 

ISB2 

1,2,3 


Document#: 38-00148-B 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

UCE 

7, 8, 9, 10,11 

WRITE CYCLE | 

t\vc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10,11 

*AW 

7, 8, 9, 10,11 

*HA 

7, 8, 9, 10,11 

*SA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

*HD 

7, 8, 9, 10,11 

tDWEl 15 ) 

7, 8, 9, 10,11 

tW 15 i 

7, 8, 9, 10,11 


Note: 

15. 7C101 only. 
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Features 

• Highspeed 

— t A A = 25 ns 

• CMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 165 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C106 is a high-performance 
CMOS static RAM organized as 262,144 
words by 4 bits. Easy memory expansion is 
provided by an active LOW chip enable 
(CE), an active LOW output enable (OE), 
and three-state drivers. Tlie device has an 
automatic power-down feature that re- 
duces power consumption by more than 
70% when deselected. 

Writing to the device is accomplished by 
t akin g chip enable (CE) and write enable 
(WE) inputs LOW Data on the four I/O 
pins (I/O 0 through I/O 3 ) is then written into 
the location specified on the address pins 
(Ao through A 17 ). 


Reading from the device is accomplished by 
t akin g chip enable (CE) and output e nable 
(OE) LOW while forcing write enable (WE) 
HIGH. Under these conditions, the contents 
of the memory location specified by the ad- 
dress pins will appear on the four I/O pins. 

The four input/output pins (I/Oo through 1 / 
O 3 ) are placed in a high-impedance state 
when the device is deselected (CE HIGH), 
the outputs are disabled (OE HIGH ), or dur- 
ing a write operation (CE and WE LOW). 

The CY7C106 is available in 32-pin leadless 
chip carriers and standard 28-pin, 400-mil- 
wide DIPs and SOJs. 



Selection Guide 


Maximum Access Time (ns) 


Maximum Operating Current (mA) 


Maximum Standby Current (mA) 


Commercial 


Military 


Commercial 


Military 


7C106-25 

7C106-35 

7C106-45 

25 

35 

45 

150 

125 

115 

150 

125 

115 

30 

25 

25 

35 

30 

30 
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PRELIMINARY 


CY7C106 



= CYPRESS 
JF SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage on Vcc Relative to GND! 1 ] . - 0.5V to +7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to +7.0V 

DC Input Voltage! 1 ] - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature^ 2 ] 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

- 55°Cto +125°C 

5V ± 10% 


2 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C106-25 

7C106-35 

7C106— 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

V OH 

OutputHIGH Voltage 

Vcc — Min., Ioh = — 4.0 mA 

El 


El 


El 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 


0.4 


0.4 

V 

ViH 

Input HIGH Voltage 


2.2 

Vcc 
+ 0.3 

2.2 

Vcc 
+ 0.3 

2.2 

Vcc 
+ 0.3 

V 

Vil 

Input LOW Voltage! 1 ! 


Bill 


BS 



0.8 

V 

Iix 

Input Load Current 

GND < Vi < V C c 






+ 10 

pA 

loz 

Output Leakage 
Current 

GND < Vi< Vcc, 

Output Disabled 

- 10 

+ 10 



- 10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max. I out = 0 mA, 
f = f MAX = 1/tRC 

ComT 


150 


125 


115 

mA 

Mil 


150 


125 


115 

ISBl 

Automatic CE Power- 
Down Current 
— TTL Inputs 

Max. Vcc, CE >. Vih, 

Vin > Vih or Vi N <. Vi L , 

f = f MAX 

ComT 


30 


25 


25 

mA 

Mil 


35 


30 


30 

ISB2 

Automatic CE Power- 
Down Current 
— CMOS Inputs 

Max. Vcc, CE > Vcc 
- 0.3V, Vin > V C c - 0.3V 
orVi N <0.3V,f=0 

ComT 


10 


10 


10 

mA 

Mil 


10 


10 


10 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 


12 

pF 


Notes: 

1. Vil (min.) = - 2.0V for pulse durations of less than 20 ns. 

2. Ta is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 


4. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 
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PRELIMINARY 


CY7C106 


S5 

= = CYPRESS 
T = SEMICONDUCTOR 


AC Test Loads and Waveforms 


R1 480 Q 

5V O WW- 

OuipujO f 


30 pF -r- 

INCLUDING 
JIG AND _ 
SCOPE “ 


R2 

255 Q 


R1 480 Q 


5V O- 

OUTPUT°- 


5 pF 

INCLUDING 
JIG AND 
SCOPE 


i R2 
255 Q 


(a) (b) 

Equivalent to: THEVENIN EQUIVALENT 


C106-4 


167Q 

OUTPUT O VW O 1 ,73V 


ALL INPUT PULSES 



Switching Characteristics Over the Operating Rangel 2 ’ 6 ! 


Parameters 

Description 

7CI06-25 

7C106-35 

7C106-45 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE ] 

tRC 

Read Cycle Time 

25 


35 


45 


ns 

tAA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

UCE 

CE LOW to Data Valid 


25 


35 


45 

ns 

tDOE 

OE LOW to Data Valid 


10 


15 


20 

ns 

tLZOE 

OE LOW to LowZ 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High Zl 7 l 


10 


15 


20 

ns 

tLZCE 

CELOWto Low Zl 8 l 

5 


5 


5 


ns 

tHZCE 

CE HIGH to HighZ! 7 ’ 8 ! 


10 


15 


20 

ns 

tpu 

CELOWto Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


25 


35 


45 

ns 

WRITE CYCLE! 9 ’ 10 ] | 

twc 

Write Cycle Time 

25 


35 


45 


ns 

tsCE 

OE LOW to Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to LowZ! ? ] 

5 


5 


5 


ns 

tHZWE 

WE LOW to HighZ! 7 ’ 8 ! 


15 


20 


25 

ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 ,5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

7. tnzOEj hiZCE? and tnzwE are specified with a load capacitance of 5 pF 
as in part (b) of AC Test Loads. Transition is measured ±500 mV from 
steady state voltage. 

8 . At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzWE is less than tLZWE for any given device. 


9. The inte rnal write time of th e memory is defined by the overlap of CE 
and WE LOW. CE and WE must be LOW to initiate a write, and the 
transition of either of these signals can terminate the write. The input 
data set-up and hold timing should be referenced to the leading edge 
of the signal that terminates the write. 

10. The minimum write cycle time for Write Cycle No. 3 (WE controlled, 
OE LOW) is the sum of tnzwE and tsD- 
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Notes: 

11. Device is continuously selected. OE and CE = Vjl. 

12. WE is HIGH for read cycle. 

13. Address valid prior to or coincident with CE transition LOW. 
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PRELIMINARY CY7C106 


X 


X 


DATA VALID 




X. If CE goes HIGH simultaneously with WE going HIGH, the output re- 
mains in a high-impedance state. 

5. Data I/O is high impedance if OE = Vih- 


SRAMs 









PRELIMINARY CY7C106 


Switching Waveforms 

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)! 1415 ] 




Truth Table 


CE 

OE 

WE 

vo Q - i/o 3 

Mode 

Power 

H 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

L 

H 

Data Out 

Read 

Active (I C c) 

L 

X 

L 

Data In 

Write 

Active (Ice) 

L 

H 

H 

HighZ 

Selected, Outputs Disabled 

Active (I C c) 
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PRELIMINARY 


CY7C106 


-= & SEMCONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C106— 25DC 

D41 

Commercial 

CY7C106— 25LC 

L75 

CY7C106— 25PC 

P41 

CY7C106— 25VC 

V28 

CY7C106— 25DMB 

D41 

Military 

CY7C106 — 25LMB 

L75 

35 

CY7C106— 35DC 

D41 

Commercial 

CY7C106— 35LC 

L75 

CY7C106— 35PC 

P41 

CY7C106— 35VC 

V28 

CY7C106— 35DMB 

D41 

Military 

CY7C106— 35LMB 

L75 

45 

CY7C106— 45DC 

D41 

Commercial 

CY7C106— 45LC 

L75 

CY7C106— 45PC 

P41 

CY7C106— 45VC 

V28 

CY7C106— 45DMB 

D41 

Military 

CY7C106— 45LMB 

L75 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBI 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

Iaa 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Document#: 38-00149-B 


2 


2-37 


SRAMs 





PRELIMINARY 


CY7C107 



1 CYPRESS ■■ — - 
SEMICONDUCTOR 


1M x 1 Static R/W RAM 


Features 

• Highspeed 

— tAA = 25 ns 

• CMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 165 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C107 is a high-performance 
CMOS static RAM organized as 1,048,576 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The device 
has an automatic power-down feature that 
reduces power consumption by more than 
70% when deselected. 

Writing to the device is accomplished by 
t akin g chip enable (CE) and write enable 
(WE) inputs LOW. Data on the input pin 
(Djn) is written into the memory location 
specified on the address pins (Ao through 
A 19 ). 


Reading from the device is accomplished by 
taking c hip enable (CE) LOW while write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the memory loca- 
tion specified by the address pins will appear 
on the data output (Dout) pin. 

The output pin (Dout) is placed in a high- 
impedance state when the device is dese- 
lected (CE H IGH ) or during a write opera- 
tion (CE and WE LOW). 

The CY7C107 is available in 32-pin leadless 
chip carriers and standard 28-pin, 400-mil- 
wide DIPs and SOJs. 


Logic Block Diagram Pin Configurations 

DIP/SOJ 



Selection Guide 



Maximum Access Time (ns) 

Maximum Operating Current (mA) 

Commercial 


Military 

Maximum Standby Current (mA) 

Commercial 



7C107— 35 

7C107-45 

35 

45 

125 

115 

125 

115 

25 

25 
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PRELIMINARY 


CY7C107 



& CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 1 25 ° C 

Supply Voltage on Vcc Relative to GND! 1 ] . - 0.5V to 4- 7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to +7.0V 

DC Input Voltage! 1 ] - 0.5V to +7.0V 

Current into Outputs (Low) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ] 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military 

- 55°C to + 125°C 

5V ± 10% 


2 


Electrical Characteristics! 3 ] Over the Operating Range 


Parameters 

Description 

Test Conditions 

7007—25 

7007-35 

7007-45 


Min. 

Max. 



Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc == Min., Iqh = — 4.0 mA 

El 


El 


El 


wm 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 




0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 
+ 0.3 

2.2 

Vcc 
+ 0.3 

2.2 

Vcc 
+ 0.3 

V 

VlL 

■a™™™ 







BPS 

V 

IlX 

mmtmm 

GND< Vi < V C c 

m m 

EH 

- 10 

+ 10 

- 10 

+ 10 

pA 

loz 

Output Leakage 
Current 

GND< Vi< Vcc, 

Output Disabled 

- 10 

+ 10 

- 10 

+ 10 


+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


-300 



mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max., I out = 
0mA, f = fMAX = 1/tRc 

Com’l 


150 


125 


115 

mA 

Mil 


150 




115 

ISBl 

Automatic CE 
Power-Down Current 
- TTL Inputs 

Max.. Vcc* CE _> Vjh, 
Vin >lVi H or Vin < V IL , 
f = fMAX 

ComT 


30 




25 

mA 

Mil 


35 


30 



ISB2 

Automatic CE 
Power-Down Current 
- CMOS Inputs 

Max. Vcc> 

CE > V C c -0.3 V, Vin > 
Vcc -0.3V or 

Vin < 0.3V, f=0 

ComT 


10 


10 


10 

mA 

Mil 


10 


10 




Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

On 

Input Capacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

10 

pF 

C OUT 

Output Capacitance 

12 

pF 


Notes: 

1. Vjl (min.) = -2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. Ta is the “instant on” case temperature. short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing in- 5. Tested initially and after any design or process changes that may affect 

formation. these parameters. 
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PRELIMINARY 


CY7C107 


SEMICONDUCTOR 


AC Test Loads and Waveforms 


OUTPUT °“ 


30 pF -i- 


INCLUDING 
JIG AND ‘ 
SCOPE 


OUTPUT 


5 pF 


INCLUDING 
JIG AND "±r 
SCOPE 


(a) 


(b) 


Equivalent to: THEVENIN EQUIVALENT 


167Q 

-VW- 


i R2 
255Q 


ALL INPUT PULSES 



Switching Characteristics ^ 2 ^ Over the Operating Range 


Parameters 

Description 

7C107-25 

7C107-35 

7C107-45 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

25 


35 


45 


ns 

tAA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

tACE 

CELOWto Data Valid 


25 


35 


45 

ns 

mam 

CELOWto Low Zm 

5 


5 


5 


ns 

OlZCE 

CE HIGH to High Zl 7 " 8 ! 


10 


15 


20 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


25 


35 


45 

ns 

WRITE CYCLED | 

twc 

Write Cycle Time 

25 


35 


45 


ns 

tSCE 

CELOWto Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


ns 

tHD 

Data Hold from Write End 





0 


ns 

tLZWE 

WE HIGH to Low ZM 

5 


5 


5 


ns 

tHZWE 

WE LOW to High Zt 7 ’ 8 1 


15 


20 


25 

ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0 V, and output loading 
of the specified Ioi/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzwE is less than tLzwE for any given device. 

8 . tnzCE and tnzWE are specified with a load capacitance of 5 pF as in 
part (b) of AC Test Loads. Transition is measured ±500 mV from 
steady state voltage. 


9. The inter nal w rite time of th e me mory is defined by the overlap of CE 
LOW and WE LOW. CE and WE must be LOW to initiate a write, and 
the transition of any of these signals can terminate the write. The input 
data set-up and hold timing should be referenced to the leading edge 
of the signal that terminates the write. 
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PRELIMINARY 


CY7C107 


== JT OPPRESS 
-=^==r SEMICONDUCTOR 

Switching Waveforms 
Read Cycle No. ll 10 > 



Read Cycle No. 2t n> 12 1 




HIGH IMPEDANCE 
DATA OUT 


Cl 07-5 


Notes: 

10. Device is continuously selected. CE = Vjl. 13. If CE goes HIGH simultaneously with WEgoingHIGH,theoutputre- 

11. WE is HIGH for read cycle. mains in a high-impedance state. 

12. Address valid prior to or coincident with CE transition LOW. 
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PRELIMINARY 


CY7C107 


— i— — TT-C ' 

=E=Erif CYPRESS 
- s= g = SEMICONDUCTOR 

Switching Waveforms 

Write Cycle No. 2 (WE Controlled^ 13 ! 



Cl 07-7 


Truth Table 


CE 

WE 

D OUX 

Mode 

Power 

H 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

H 

Data Out 

Read 

Active (I C c) 

L 

L 

HighZ 

Write 

Active (Ice) 
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PRELIMINARY 


CY7C107 


-==s z? SEMC§JDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C107— 25DC 

D41 

Commercial 

CY7C107— 25LC 

L75 

CY7C107— 25PC 

P41 

CY7C107— 25VC 

V28 

CY7C107— 25DMB 

D41 

Military 

CY7C107— 25LMB 

L75 

35 

CY7C107— 35DC 

D41 

Commercial 

CY7C107— 35LC 

L75 

CY7C107— 35PC 

P41 

CY7C107— 35VC 

V28 

CY7C107— 35DMB 

D41 

Military 

CY7C107— 35LMB 

L75 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

45 

CY7C107— 45DC 

D41 

Commercial 

CY7C107— 45LC 

L75 

CY7C107— 45PC 

P41 

CY7C107— 45VC 

V28 

CY7C107— 45DMB 

D41 

Military 

CY7C107— 45LMB 

L75 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vm 

1,2,3 

Vjl Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBI 

1,2,3 

ISB2 

1,2,3 


Document#: 38-00150-B 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

IRC 

7, 8, 9, 10,11 

*AA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

tACE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tSCE 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10,11 

*HA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10,11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

*HD 

7, 8, 9, 10,11 
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PRELIMINARY 


CY7C108 

CY7C109 


CYPRESS 
SEMICONDUCTOR 


131,072 x 8 Static R/W RAM 


Features 

• Highspeed 

— t\A = 25 ns 

• CMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 165 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 

• Easy memory expansion with CE*, 
CE 2 , and OE options 


Functional Description 

The CY7C108 and CY7C109 are high-per- 
formance CMOS static RAMs organized as 
131,072 words by 8 bits. Easy memory ex- 
pansion isjrovided by an active LOW chip 
enable (CEi), an active HIGH chip enable 
(CE 2 ), an active LOW output enable (OE), 
and three-state drivers. Both devices have 
an automatic power-down feature that re- 
duces power consumption by more than 
70% when deselected. 

Writing to the device is accomplished by 
takin g chip enable one (CEi) and write en- 
able (WE) inputs LOW and chip enable 
two (CE 2 ) input HIGH. Data on the eight 
I/O pins (I/Oo through I/O 7 ) is then written 
into the location specified on the address 
pins (Aq through Ajg). 


Reading from the device is accomplished by 
takin g chi p enable one (CEi) and output en- 
able^ (OE) LOW while forcing write enable 
(WE) and chip enable two (CE 2 ) HIGH. Un- 
der these conditions, the contents of the 
memory location specified by the address 
pins will appear on the I/O pins. 

The eight input/output pins (I/Oo through 
I/O 7 ) are placed in a high-impedance state 
when the device is deselected (CEi HIGH or 
CE 2 LOW), the outputs are disabled (OE 
HIGH), or during a write operation (CEi 
LOW, CE 2 HIGH, and WE LOW). 

The CY7C108 is available in a 32-pin rectan- 
gular leadless chip carrier and standard 
600-mil-wide cerDIPs. The CY7C109 is 
available in standard 400-mil-wide DIPs and 
SOJs. 
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PRELIMINARY 


CY7C108 

CY7C109 



CYPRESS 

SEMICONDUCTOR 


Selection Guide 



7C108-25 

7C109-25 

7C108-35 

7C109-35 


Maximum Access Time (ns) 

25 

35 

45 

Maximum Operating Current (mA) 

Commercial 

150 

125 

115 

Military 

150 

125 

115 

Maximum Standby Current (mA) 

Commercial 

30 

25 

25 

Military 

35 

30 

30 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65°Cto + 150 °C 

Ambient Temperaturewith 

Power Applied - 55°Cto + 125 °C 

Supply Voltage on Vcc Relative to GNDW - 0.5V to + 7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to + 7.0V 

DC Input Voltage! 1 ] - 0.5V to + 7.0V 

Current into Outputs (Low) 20 mA 


Electrical Characteristics Over the Operating Ranged 


Capacitance! 5 ! 


Notes: 

1. Vil (min.) — —2.0V for pulse durations of less than 20 ns. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing 
information. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ] 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 

Military 

— 55°Cto + 125°C 

5V ± 10% 


4. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 


Parameters 

Description 

Test Conditions 



7C108-45 

7C109-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc =: Min., Ioh = — 4.0 mA 

2.4 


1 m 


EM 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 


0.4 

mm 

VlH 

Input HIGH Voltage 


2.2 

Vcc 
+ 0.3 

2.2 

Vcc 
+ 0.3 

2.2 

Vcc 

+ 0.3 

V 

VlL 

Input LOW Voltage! 1 ! 



0.8 

ethei 



jfgj^ 

V 

Iix 

Input Load Current 

GND < Vi < V C c 

-1 

+ 1 

-1 

+1 

-1 

+ 1 

■3 

loz 

Output Leakage 
Current 

GND< Vi< Vcc, 

Output Disabled 

-5 

+5 

-5 

+5 

-5 

+5 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max. Iout = 0 mA, 
f = fMAX = 1/tRC 

Com’l 


150 


125 


115 

mA 

Mil 




125 


115 

ISBl 

Automatic CE 
Power-Down Current 
— TTL Inputs 

Max. Vcc, CEi J> Vih 
or CE 2 <_ Vil, 

Vin >l Vih or Vin <. Vil, 
f = fMAX 

Com’l 




25 


25 

mA 

Mil 


35 


30 


30 

ISB2 

Automatic CE . 
Power-Down Current 
— CMOS Inputs 

Max. Vcc, CEi J> Vcc “ 
0.3V or CE 2 < 0.3V, 

Vin > V CC -0.3V 
or Vin < 0.3V, f=0 

Com’l 


10 


10 


10 

mA 

Mil 


10 


10 


10 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

12 

pF 
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PRELIMINARY 


CY7C108 

CY7C109 


=EES^ CYPRESS 

^ SEMICONDUCTOR 


AC Test Loads and Waveforms 


OUTPUT 0 - 


r 


30 pF 

INCLUDING 
JIG AND ~±r 
SCOPE “ 


R1 480 Q 

WV 


OUTPUT 


R2 

255 Q 


5pF -f 

INCLUDING 
JIG AND ~±r 
SCOPE 


R2 

255 £2 


(a) 


(b) 


Equivalent to: 


THEVENIN EQUIVALENT 

167Q 

OUTPUT O WV O 1 ,73V 


ALL INPUT PULSES 


3.0V • 

GND 




K 


Cl 08-6 


Switching Characteristics! 2 ’ 6 ! Over the Operating Range 


Parameters 

Description 

7C108-25 

7C109-25 

7C108-35 

7C109-35 

7008— 45 

7009- 45 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

25 


35 


45 


ns 

*AA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

tACE 

CEi LOW to Data Valid, CE 2 HIGH to Data Valid 


25 


35 


mm 

ns 

*DOE 

OE LOW to Data Valid 


10 


15 



ns 


OE LOW to LowZ 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High ZH 


10 


15 


20 

ns 

tLZCE 

CE! LOW to Low Z, CE 2 HIGH to Low Zl 8 l 

5 


5 


5 


ns 

tHZCE 

CEi HIGH to High Z, CE 2 LOW to High z! 7 >8] 


10 


15 


20 

ns 

tpu 

CEi LOW to Power-Up, CE 2 HIGH to Power-Up 

0 


0 


0 


ns 

tpD 

CEi HIGH to Power-Down, CE 2 LOW to Power- 
Down 


25 


35 


45 

ns 

WRITE CYCLEl 9 ’ 10 ! | 

twc 

Write Cycle Time 

25 


35 


45 


ns 

tSCE 

OE! LOW to Write End, CE 2 HIGH to Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpwE 

WE Pulse Width 

20 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Z^ 

5 


5 


5 


ns 

tHZWE 

WE LOW to High Zt 7 ' 8 ! 


10 


15 


20 

ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Ioi/Ioh and 30-pF load capacitance. 

7. tnzOE, tHZCE, and tnzwE are specified with a load capacitance of 5 
pF as in part (b) of AC Test Loads. Transition is measured ±500 mV 
from steady state voltage. 

8. At any given temperature and voltage condition, tnzCE is less than 
tLZCE? tHZOE is less than tLZOE? and tnzwE is less than tLzwE for any 
given device. 


9. The internal write time of the memory is defin ed by the overlap of CEi 
LOW, CE 2 HIGH, and WE LOW. CEi and WE must be LOW and 
CE 2 HIGH to initiate a write, and the transition of any of these signals 
can terminate the write. The input data set-up and hold timing should 
be referenced to the leading edge of the signal that terminates the 
write. 

10. The minimum write cycle time for Write Cycle No. 3 (WE controlled, 
OE LOW) is the sum of tnzwE and tsD- 
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Notes: 

11. Device is continuously selected. OE, CEi = Vil, CE 2 = Vih- 14. Data I/O is high impedance if OE = Vih- 

12. WE is HIGH for read cycle. 15. If CEi goes HIGH or CE 2 goes LOW simultaneously with WE going 

13. Address valid prior to or coincident with CEi transition LOW and HIGH, the output remains in a high-impedance state. 

CE 2 transition HIGH. 
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SEMICONDUCTOR 


PRELIMINARY 


CY7C108 

CY7C109 


Switching Waveforms 

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)! 1415 ! 





PRELIMINARY 


CY7C108 

CY7C109 



— — rvpppcc 

SEMICONDUCTOR 

TVuth Table 


ww 

Q 




Mode 

Power 

□ 

E 

a 

a 


Power-Down 

Standby (I SB ) 

b 

L 

a 

H 

HighZ 

Power-Down 

Standby (I SB ) 

L 

B 

B 

B 

Data Out 

Read 

Active (Ice) 

B 

□ 

E 

L 

Data In 

Write 

Active (Ice) 

L 

H 

H 

H 

HighZ 

Selected, Outputs Disabled 

Active (Ice) 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

25 

CY7C108— 25DC 

D50 

Commercial 

CY7C108— 25LC 

L75 

CY7C108— 25DMB 

D50 

Military 

CY7C108— 25LMB 

L75 

35 

CY7C108— 35DC 

D50 

Commercial 


L75 


D50 

Military 

CY7C108— 35LMB 

L75 

45 

CY7C108— 45DC 

D50 

Commercial 

CY7C108— 45LC 

L75 

CY7C108— 45DMB 

D50 

Military 

CY7C108— 45LMB 

L75 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

25 

CY7C109— 25DC 

D46 

Commercial 

CY7C109 — 25PC 

P43 

CY7C109 - 25VC 

V33 

CY7C109 — 25DMB 

D46 

Military 

35 

CY7C109— 35DC 

D46 

Commercial 

CY7C109— 35PC 

P43 

CY7C109— 35VC 

V33 

CY7C109— 35DMB 

D46 

Military 

45 

CY7C109— 45DC 

D46 

Commercial 

CY7C109— 45PC 

P43 

CY7C109— 45VC 

V33 

CY7C109— 45DMB 

D46 

Military 
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PRELIMINARY 


CY7C108 

CY7C109 



CYPRESS 

SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

VlH 

1, 2,3 

VlL Max. 

1, 2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

Iaa 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

Idoe 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10, 11 

Iaw 

7, 8, 9, 10,11 

Iha 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

IPWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

Ihd 

7, 8, 9, 10,11 


Document#: 38-00140-C 
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CY7C122 



y SEMCONDUCTOR 256 x 4 Static R/W RAM 


Features 

• 256 x 4 static RAM for control store in 
high-speed computers 

• CMOS for optimum speed/power 

• Highspeed 

— 15 ns (commercial) 

— 25 ns (military) 

• Low power 

— 330 mW (commercial) 

— 495 mW (military) 

• Separate inputs and outputs 

• 5-volt power supply ± 10% tolerance, 
both commercial and militaiy 

• Capable of withstanding greater than 
2001V static discharge 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C122 is a high-performance 
CMOS static RAM organized as 256 words 
by 4 bits. Easy memory expansion is pro- 
vided by an active LOW chip select one 
(CSi) input, an active HIGH chip select 
two (CS 2 ) input, and three-state outputs. 

An active LOW write enable input (WE) 
controls the writing/reading operation of 
the memory. When the chip select one 
(CSi) and write enable (WE) inputs are 
LOW and the chip select two (CS 2 ) input is 
HIGH, the information on the four data in- 
puts (Dq to D 3 ) is written into the ad- 
dressed memory word and the output cir- 
cuitry is preconditioned so that the correct 
data is present at the outputs when the 
write cycle is complete. This precondition- 


ing operation insures minimum write re- 
covery times by eliminating the “write re- 
covery glitch”. 

Reading is performed with the chip select 
one (CSj) input is LOW, the ch ip se lect 
two input (CS 2 ) and write enable (WE) in- 
puts are HIGH, and the output enable 
(OE) input is LOW. The information 
stored in the addressed word is read out on 
the four non-inverting outputs (Oo to O 3 ). 

The outputs of the memory go to an active 
high-impedancestate whenever chip select 
one (CSi) is HIGH, chi p sel ect two (CS 2 ) 
is LOW, output enable (OE) is HIGH, or 
during the w riting operation when write 
enable (WE) is LOW 



Selection Guide 
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CY7C122 


SEMKONDUCTOR — — - 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 22 to Pin 8) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Range! 2 ! 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military! 1 ! 

— 55°Cto +125°C 

5V ± 10% 


Description 


Output HIGH Voltage 


Output LOW Current 


Input HIGH Level 


Input LOW Level 


Test Conditions 


Vcc = Min., Iqh == — 1 5.2 mA 


Vcc = Min., Iql = 8.0 mA 



Parameters 


VoH 


VOL 


VlH 


VlL 


IlX 


VcD 


Capacitance! 5 ! 

Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

8 

pF 

0)UT 

OutputCapacitance 

V CC = 5.0V 

8 

pF 


Logic Tabled 


Inputs 

Outputs 

Mode 

OE 

CSi 

CS 2 

WE 

Do - D 3 

X 

H 

X 

X 

X 

HighZ 

Not Selected 

X 

X 

L 

X 

X 

HighZ 

Not Selected 



Oq - O 3 


Z 


z 


HighZ 


Read Stored Data 


Write “0” 


Write “1” 


Output Disabled 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing 
information. 

3. The CMOS process does not provide a clamp diode. However, the 
CY7C122 is insensitive to -3V DC input levels and — 5V undershoot 
pulses of less than 10 ns (measured at 50% point). 


4. For test purposes, not more than 1 output at a time should be shorted. 
Short circuit test duration should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 

6. H = HIGH Voltage, L = LOW Voltage, X = Don’t Care, and High Z 
= High-Impedance 
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^ S^TONDUCTOR 

AC Test Loads and Waveforms 


CY7C122 


INCLUDING 
JIG AND — 
SCOPE 

(a) 


INCLUDING 
JIG AND -=- 
SCOPE 

(b) 


Equivalent to: TH^VENIN EQUIVALENT 

152Q 

OUTPUT O O 1 ,62V 


ALL INPUT PULSES 



Switching Characteristics Over the Operating Ranged 8 J 


7C122-15 


Parameters 

Description 

READ CYCLE 

tRC 

Read Cycle Time 

tACS 

Chip Select Time 

tZRCS 

Chip Select to High Zt 9 ] 

UOS 

Output Enable Time 

tZROS 

Output Enable to High Zt 8 l 

tAA 

Address Access Time 


WRITE CYCLE 


twc 

Write Cycle Time 

tzws 

Write Disable to High Zt 8 ] 

tWR 

Write Recovery Time 

tpWE 

WE Pulse Widths 

twSD 

Data Set-Up Time Prior to Write 

tWHD 

Data Hold Time After Write 

twSA 

Address Set-Up Timet 6 ] 

tWHA 

Address Hold Time 

twscs 

Chip Select Set-Up Time 



| twHCS I Chip Select Hold Time | 2 

Notes: 

7. t\v measured at twsA — min.; twsA measured at t\y = min. 

8. Test conditions assume signal transition times of 5 ns or less for the 
-15 product and 10 ns or less for the -25 and -35 product. Timing 
reference levels of 1.5V. 


9. Transition is measured at steady state HIGH level - 500 mV or steady 
state LOW level +500 mV on the output from 1.5V level on the input 
with load as shown in part (b) of AC Test Loads. 
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Notes: 

10. Measurements are referenced to 1.5V unless otherwise stated. 11. The timing diagram represents one solution that results in an opti- 

mum cycle time. Timing may be changed in varous applications as long 
as the worst-case limits are not violated. 
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NORMALIZED t M NORMALIZED I 


CY7C122 


~=us-g iF SEMICONDUCTOR 

Typical DC and AC Characteristics 


NORMALIZED Ice 



1.4 I I I i I 

4.0 4.5 5.0 5.5 6.0 


Q 

LJJ 

N 


0C 

o 

Z 


NORMALIZED I C c 

vs. AMBIENT TEMPERATURE 









Vec = 5.0V 

V| N = 5.0V 


OUTPUT SOURCE CURRENT 



SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 



NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED ACCESS TIME 



-55 25 125 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 5.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


ACCESS TIME CHANGE 



0 200 400 600 800 1000 


CAPACITANCE (pF) 


NORMALIZED I C c vs. FREQUENCY 



0 10 20 30 40 50 60 70 


FREQUENCY (MHz) 
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CY7C122 


gJ^CYPRESS 
TW SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7C122-15PC 

P7 

Commercial 

CY7C122-15DC 

D8 

CY7C122-15SC 

S13 

25 

CY7C122-25PC 

P7 

Commercial 

CY7C122-25DC 

D8 

CY7C122-25SC 

S13 

CY7C122-25LC 

L53 

CY7C122-25DMB 

D8 

Military 

35 

CY7C122-35PC 

P7 

Commercial 

CY7C122-35SC 

S13 

CY7C122-35DC 

D8 

CY7C122-35LC 

L53 

CY7C122-35DMB 

D8 

Military 

CY7C122-35LMB 

L53 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vffl 

1,2,3 

Vjl Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

Irc 

7, 8, 9, 10, 11 

Ucs 

7, 8, 9, 10, 11 

toes 

7, 8, 9, 10,11 

tAA 

7, 8, 9, 10, 1 1 

WRITE CYCLE 

twe 

7, 8, 9, 10,11 

tWR 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

twSD 

7, 8, 9, 10,11 

tWHD 

7, 8, 9, 10, 11 

twSA 

7, 8, 9, 10, 11 

tWHA 

7, 8, 9, 10,11 

twscs 

7, 8, 9, 10,11 

tWHCS 

7, 8, 9, 10,11 


Document#: 38-00025-B 
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CY7C123 



CYPRESS 
SEMICONDUCTOR 


256 x 4 Static R/W RAM 


Features 

• 256 x 4 static RAM for control store in 
high-speed computers 

• CMOS for optimum speed/power 

• Highspeed 

— 7 ns (commercial) 

— 10 ns (military) 

• Low power 

— 660 mW (commercial) 

— 825 mW (military) 

• Separate inputs and outputs 

• 5-volt power supply ± 10% tolerance 
both commercial and military 

• TTL-compatible inputs and outputs 

• 24 pins 

• 300-mil package 


Functional Description 

The CY7C123 is a high-performance 
CMOS static RAM organized as 256 words 
by 4 bits. Easy memory expansion is pro- 
vided by an active LOW chip select one 
(CSi) input, an active HIGH chip select 
two (CS 2 ) input, and three-state outputs. 
Writing to the device ^accomplished when 
t he ch ip select one (CSi) and write enable 
(WE) inputs are both LOW and the chip 
select two input is HIGH. Data on the four 
data inputs (Dq through D 3 ) is written into 
the memory location specified on the ad- 
dress pins (Ao through A 7 ). The outputs 
are preconditioned so that the write data is 
present at the outputs when the write cycle 
is complete. This precondition operation 
ensures minimum write recovery times by 
eliminatingthe “write recovery glitch.” 


Readingthe device is accomplished by tak- 
ing the chip select one (CSi) and output 
enable (OE) inputs LOW, while the write 
enable (WE) and chip select two (CS 2 ) in- 
puts remain HIGH. Under these condi- 
tions, the contents of the memory location 
specified on the address pins will appear 
on the four output pins (Oo through 63 ). 

The output pins remain in high-impedance 
state when chip select one (CSi) or output 
enab le (OE) is HIGH, or write enable 
(WE) or chip select two (CS 2 ) is LOW. 

A die coat is used to insure alpha immunity. 


Logic Block Diagram 



Pin Configurations 


soj 

Top View 



Cl 23-2 


LCC 
Top View 



C123-3 


2 


Selection Guide 



7C123-7 

7C123-9 

7C123-10 

7023-12 

7023-15 

Maximum Access Time (ns) 

Commercial 

7 

9 


12 


Military 



10 

12 

15 

Maximum Operating Current (mA) 

Commercial 

120 

120 


120 


Military 



150 

150 

150 
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CY7C123 



Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, Output Current into Outputs (Low) 20 mA 

not tested.) Latch-Up Current >200 mA 


Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

PowerApplied - 55°Cto + 125°C 

Supply Voltage to Ground Potential 

(Pins 24 and 18 to Pins 7 and 12)W -0.5Vto+7.0V 

DC Voltage Applied to Outputs 

in High Z Stated - 0.5 V to + 7.0V 

DC Input Voltage! 1 ] -0.5 V to + 7.0V 


Electrical Characteristics Over the Operating Range! 3 ] 






7023-7 

7C123-9 

7C123-10 

7C123-15 

7C123-12 


Parameters 

Description 

Test Conditions 



Min. 

Max. 

Min. 

Max. 

Units 

VOH 

Output HIGH Voltage 

Vcc = Min., Iqh = 

- 5.2 mA 

WSM 


wsm 


mm 


V 

V 0 L 

Output LOW Voltage 

Vcc - Min., Iol = 8.0 mA 


0.4 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage! 1 ] 




11 

QQjj 

11 

Oil! 

V 

Iix 

Input Load Current 

Vss <. Vi <. Vcc 


n 

- 10 

+ 10 

- 10 

+ 10 

pA 

loz 

Output Current 
(HighZ) 

Vss <. Vout <. Vcc> 

Output Disabled 

-10 

+10 

-10 

+ 10 

- 10 

+ 10 

pA 

Icc 

Power Supply 

Current 

V C c = Max., 

Iout = 0 mA, 
f = f]VtAX = 1/tRC 

Commercial 


120 




120 

mA 


Military 




150 


150 

mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ] 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military 

- 55°Cto + 125°C 

5V ± 10% 


Capacitance M 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

8 

pF 

Cqut 

OutputCapacitance 

8 

pF 


Logic Table! 5 ! 


Inputs 

Outputs 

Mode 

OE 

CSi 

cs 2 

WE 

D 0 - D 3 

X 

H 

X 

X 

X 

HighZ 

Not Selected 

X 

X 

L 

X 

X 

HighZ 

Not Selected 

L 

L 

H 

H 

X 

0 

1 

o 

Read Stored Data 

X 

L 

H 

L 

L 

HighZ 

Write “0” 

X 

L 

H 

L 

H 

HighZ 

Write “1” 

H 

L 

H 

H 

X 

HighZ 

Output Disabled 


Notes: 

1. ViL(Min.) = -3.0V for pulse durations of less than 20 ns. 4. Tested initially and after any design or process changes that may affect 

2. Ta is the “instant on” case temperature. these parameters. 

3. See the last page of this specification for Group A subgroup testing 5. H = High Voltage, L = Low Voltage, X = Don’t Care, and 

information. High Z = High Impedance. 
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CY7C123 


1 nYpppoc 

SEMICONDUCTOR 


AC Test Loads and Waveforms 


R1 4700 


R1 470Q 


5V O 



OUTPUT o 1 

f ' 

1 uu irui w < 


20 pF = 

L 

r 

R2 

I 2240 5 P F = 

= : 

INCLUDING 

L . 

INCLUDING 



JIG AND — _ JIG AND — 

SCOPE “ SCOPE 


(a) 


(b) 


R2 

224Q 


Cl 23-4 


Equivalent to: THE:VENIN EQUIVALENT 

1520 

OUTPUT O WV o 1.62V 


ALL INPUT PULSES 



Cl 23-5 


2 


Switching Characteristics Over the Operating Rangel 3 ] 


Parameters 

Description 

7C123-7 

7C123-9 

7023—10 

7023-12 

7023-15 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 1 

tRC 

Read Cycle Time 

7 


9 


10 


12 


15 


ns 

tAA 

Address to Data Valid 


7 


9 


10 


12 


15 

ns 

tACS 

Chip Select to Data Valid 


7 


8 


8 


8 


KB 

ns 

tDOE 



7 


8 


8 




KB 

ns 

tHZCS 

Chip Select to High Zt 6 ’ 7 ! 


5 


6 


6 




8 

ns 

tHZOE 

OE HIGH to High Zt 6 ] 


5 


6 


6 


1S29 


8 

ns 

tLZCS 

Chip Select to Low Zt 7 l 

2 


2 


2 


2 


n 


ns 

fLZOE 

OE LOW to LowZ 

2 


2 


2 


2 




ns 

WRITE CYCLE 

twc 

Write Cycle Time 

7 


9 


10 


12 


15 


ns 

tHZWE 

WE LOW to High zl 6 l 


5.5 


6 


6 


7 


8 


tLZWE 

WE HIGH to LowZ 

2 


2 


2 




2 


ns 

tpWE 

WE Pulse Width 

5 


6.5 


7 


8 




ns 

tSD 

Data Set-Up to Write End 

5 


6 


7 


8 





tHD 

Data Hold from Write End 

1 


1 


1 


1 


1 


ns 

tSA 

Address Set-Up to Write Start 

0.5 


1 


1 


2 




ns 

tHA 

Address Hold from Write End 

1.5 




2 


2 


2 


ns 

tscs 


5 


6.5 


7 


8 


11 


ns 

tAW 

Address Set-Up to Write End 

5.5 


7.5 


8 


10 


13 


ns 


Notes: 

6. Transition is measured at steady state HIGH level - 500 mV or steady 7. At any given temperature and voltage condition, tnzcs is less than 

state LOW level +500 mV on the output from 1.5V level on the input tLzcs for any given device, 

with load shown in part (b) of AC Test Loads. 
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NORMALIZED I P0 NORMALIZED t M NORMALIZED I co I SB 


CY7C123 


Js PYPPRQC 

SEMICONDUCTOR — — 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


< 

E, 

h- 

90 

z 

LLI 

DC 

75 

DC 

ZD 

o 

60 

LLI 

O 

DC 

ZD 

45 

O 

CO 

h- 

30 

=) 

Q_ 

h- 

15 

=> 

O 

0 


OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 5.0 


OUTPUT VOLTAGE (V) 


TYPICAL POWER-ON CURRENT 



1.0 2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE (V) 


TOTAL ACCESS TIME CHANGE 



0 200 400 600 800 1000 


CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 


CYCLE FREQUENCY (MHz) 







CY7C123 


-= & SEMKONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

7 

CY7C123— 7PC 

P13A 

Commercial 

CY7C123— 7VC 

V13 

CY7C123— 7DC 

D14 

CY7C123-7LC 

L53 

9 

CY7C123-9PC 

P13A 

Commercial 

CY7C123-9VC 

V13 

CY7C123— 9DC 

D14 

CY7C123— 9LC 

L53 

10 

CY7C123 — 10DMB 

D14 

Military 

CY7C123 — 10LMB 

L53 

CY7C123— 10KMB 

K73 

12 

CY7C123 — 12PC 

P13A 

Commercial 

CY7C123— 12VC 

V13 

CY7C123 — 12DC 

D14 

CY7C123— 12LC 

L53 

CY7C123 — 12DMB 

D14 

Military 

CY7C123 — 12LMB 

L53 

CY7C123 — 12KMB 

K73 

15 

CY7C123 — 15DMB 

D14 

Military 

CY7C122— 15LMB 

L53 

CY7C123 - 15KMB 

K73 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

*AA 

7, 8, 9, 10,11 

tACS 

7, 8, 9, 10,11 

Idoe 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

Iha 

7, 8, 9, 10, 11 

tscs 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 
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CY7C128 



CYPRESS 
SEMICONDUCTOR 


2048 x 8 Static R/W RAM 


Features 

• Automatic power-down when 
deselected 

• CMO S for optimum speed/ power 

• Highspeed 

— 35 ns 

• Low active power 

— 660 mW (commercial) 

— 825 mW (military) 

• Low standby power 
— 110 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater 
than 2001V electrostatic discharge 


Functional Description 

The CY7C128 is a high-performance 
CMOS static RAM organized as 2048 
words by 8 bits. Easy memory expansion is 
provided by an active LOW chip enable 
(CE), and active LOW output enable (OE) 
and three-state drivers. The CY7C128 has 
an automatic power-down feature, reduc- 
ing the power consumption by 83% when 
deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. Data on the 
eight I/O pins (I/Oo through I/O 7 ) is written 
into the memory location specified on the 
address pins (Ao through A 10 ). 


Readingthe device is accomplished by t aking 
chip enable (CE) and outpu t ena ble (OE) 
LOW while write enable (WE) remains 
HIGH. Under these conditions, the contents 
of the memory location specified on the ad- 
dress pins will appear on the eight I/O pins. 

The I/O pins remain in high-impedance state 
when chip enable (CE) or o utput enable 
(OE) is HIGH or write enable (WE) is low. 

The 7C128 utilizes a die coat to ensure alpha 
immunity. 



Logic Block Diagram 


Pin Configurations 


CE 

WE 


OE 



l/O 0 

l/Oi 

l/ 0 2 

l/ 0 3 

l/0 4 

I/O5 

l/ 0 6 

l/0 7 


A3 A2 Ai Ao 


Cl 28-1 


DIP/SOJ 
Top View 

A 7 
A 6 
a 5 

A 4 

a 3 
a 2 

At 
Ao 

l/Oo 
I/Ot 
l/ 0 2 
GND 


Cl 28— 2 


3 V CC 
3 As 
1 A^ 
3 WE 
1 OE 
3 A10 
3 CE 
3 1 /O 7 

3 i/o 6 
3 i/o 5 
3 i/o 4 
3 i/o 3 


LCC 
Top View 


£££££ 


A 4 

>4 

22 < 

Ag 

A 3 

>5 

21 < 

WE 

A 2 

>6 

20 < 

OE 

Ai 

>7 

7 C 128 19 < 

A 10 

Ao 

>8 

18 < 

CE 

l/O 0 

>9 

17 < 

I/O 7 

l/Oi 

> 1 C 

s. 

) 16 < 
11 12131415 . 

ji/o 6 
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7028-45 

7028-55 

Maximum Access Time (ns) 

35 

45 

55 

MaximumOperating 

Current (mA) 

Commercial 

120 

120 

90 

Military 


130 

100 

Maximum Standby 

Current (mA) 

Commercial 

20 

20 

20 

Military 


20 

20 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto + 150°C 

Ambient Temperature with 

Power Applied - 55°Cto + 125 °C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to + 7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 

Electrical Characteristics Over the Operating Ranged 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ] 

— 55°C to + 125°C 

5V ± 10% 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current! 3 ] 


Vcc Operating Supply 
Current 


Automatic CE 
Power-Down Current 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND < Vj <. Vcc 


GND < V[< Vcc, 
Output Disabled 


Vcc = Max., Vqut = GND 


Vcc = Max. 
lour = OmA 


Max. V C c? 
CE>V ffl 



Capacitance! 4 ] 

I Parameters 


Description 


Qn 

InputCapacitance 

Cqut 

OutputCapacitance 


Test Conditions 


Ta = 25 °C, f = 1 MHz, 
V CC = 5.0V 


Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing 
information. 

AC Test Loads and Waveforms 

R1 481 £2 R1481Q 


INCLUDING 
JIG AND -=r 
SCOPE “ 


10 

pF 

10 

pF 



3. Not more than 1 output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 

4. Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 
‘>^90% *k 


INCLUDING 
JIG AND _ 
SCOPE ” 


Equivalent to: THEVENIN EQUIVALENT 

1670 

OUTPUT O VW O 1 ,73V 
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Switching Characteristics Over the Operating Ranget 2 ’ 5 1 


Parameters 

Description 

7C128-35 

7028-45 

7028-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

35 


45 


55 


ns 

t AA 

Address to Data Valid 


35 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

*ACE 

CE LOW to Data Valid 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Valid 


15 


20 


25 

ns 

tLZOE 

OE LOW to LowZ 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High Z& 


15 


15 


20 

ns 

tLZCE 

CE LOW to Low Zt 7 ] 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zt 6 ’ 7 ) 


15 


20 


20 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


20 


25 


25 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

35 


45 


55 


ns 

tsCE 

CE LOW to Write End 

30 


40 


50 


ns 

tAW 

Address Set-Up to Write End 

30 


40 


50 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tsA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tHZWE 

WE LOW to High Z® 


15 


15 


20 

ns 

tLZWE 

WE HIGH to LowZ 

0 


0 


0 


ns 


Notes: 

5. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- 
ing of the specified Ioi/loH and 30-pF load capacitance. 

6. t H zoE, tHZCE, and t H zWE are specified with C L = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. 

8 . The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 


9. WE is HIGH for read cycle. 

10. Device is continuously selected. OE, CE = Vjl- 

1 1 . Address valid prior to or coincident with CE transition LOW. 

12. Data I/O pins enter high-impedance state, as shown, when OE is held 
LOW during write. 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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Switching Waveforms 


Read Cycle No. ll 9 > 10 1 



Cl 28-8 
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CYPRESS 
'JF SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled^ 9 ’ 12 > 13 J 



Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 
NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 
1.6 | 1 


1.4 



0.6 I 1 1 

-55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
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Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



1.4 

1.3 

1.2 

1.1 

1.0 

0.9 

0.8 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

35 

CY7C128— 35PC 

P13 

Commercial 

CY7C128-35VC 

V13 

CY7C128— 35DC 

D14 

CY7C128-35LC 

L53 

45 

CY7C128-45PC 

P13 

Commercial 

CY7C128-45VC 

V13 

CY7C128— 45DC 

D14 

CY7C128— 45LC 

L53 

CY7C128 — 45DMB 

D14 

Military 

CY7C128— 45LMB 

L53 

CY7C128— 45KMB 

K73 

55 

CY7C128— 55PC 

P13 

Commercial 

CY7C128-55VC 

V13 

CY7C128-55DC 

D14 

CY7C128-55LC 

L53 

CY7C128-55DMB 

D14 

Military 

CY7C128— 55LMB 

L53 

CY7C128-55KMB 

K73 


NORMALIZED Icc vs. CYCLE TIME 


V cc = 5.0V 
- T a = 25°C 
V, N = 0.5V 



10 20 30 40 

CYCLE FREQUENCY (MHz) 


2-68 




CY7C128 



— — = SEMICONDUCTOR — - 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

*RC 

7, 8, 9, 10, 11 

Iaa 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10,11 

*ACE 

7, 8, 9, 10,11 

Idoe 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

Iaw 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

*HD 

7, 8, 9, 10,11 


Document#: 38-00026-C 
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SEMICONDUCTOR 


2048 x 8 Static R/W RAM 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 
— 15 ns 

• Low active power 

— 440 mW (commercial) 

— 550 mW (military) 

• Low standby power 
— 110 mW 

• SOJ package 

• TTL-compatible inputs and outputs 


• Capable of withstanding greater 
than 2001V electrostatic discharge 

• Vih of 2.2V 

Functional Description 

The CY7C128A is a high-performance 
CMOS static RAM organized as 2048 
words by 8 bits. Easy memory expansion is 
provided by an active LOW chip enable 
(CE), and active LOW output enable (OE) 
and three-state drivers. The CY7C128A 
has an automatic power-down feature, re- 
ducing the power consumption by 83% 
when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. 


Data on the eight I/O pins (I/Op through I/O7) 
is written into die memory location specified on 
the address pins (Ao through A10). 
Readingthe device is accomplished by t aking 
chip enable (CE) and outpu t ena ble (OE) 
LOW while write enable (WE) remains 
HIGH. Under these conditions, the contents 
of the memory location specified on the ad- 
dress pins will appear on the eight I/O pins. 

The I/O pins remain in high-impedance state 
when chip enable (CE) or o utpu t enable 
(OE) is HIGH or write enable (WE) is LOW. 

The 7C128A utilizes a die coat to insure al- 
pha immunity. 


Logic Block Diagram 


Pin Configurations 



DIP/SOJ 
Top View 



C128A-2 

LCC 
Top View 



Selection Guide 



Maximum Access Time (ns) 

MaximumOperating 

Commercial 

Current (mA) 

Military 


Commercial 

Military 



7C128A-20 

7C128A-25 

7C128A-35 

7C128A-45 

7C128A-55 

20 

25 

35 

45 

55 

100 

100 

100 

100 

80 

125 

125 

100 

100 

100 

40/20 

20 

20 

20 

20 

40/20 

40 

20 

20 

20 


Maximum Standby 
Current (mA) 


40/40 
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Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines. 


not tested.) 

Storage Temperature — 65°Cto + 150 °C 

Ambient Temperature with 

Power Applied - 55°C to + 125°C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to + 7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

v cc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ] 

- 55°C to + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C128A-15 



7C128A-55 

Units 

Min. 

Max. 

Min. 



Max. 

Min. 

Max. 


Output HIGH 
Voltage 

Vcc = Min., Iqh = -4.0 mA 

■ 


■ 


■ 


HI 


V 

VoL 

Output LOW 
Voltage 

Vcc = Min., Iql = 8.0 mA 




0.4 


0.4 


0.4 

V 

VlH 

Input HIGH 
Voltage 


2.2 



Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW 
Voltage! 3 ] 




-0.5 

0.8 

-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load 
Current 

GND < Vi< V C c 



-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 
Current 

GND< Vi< V C c 

Output Disabled 



-10 

+ 10 

-10 



+ 10 

pA 

los 

Output Short 
Circuit Current! 4 ] 

Vcc = Max., Vqut — GND 


-300 


-300 


-300 


-300 

mA 

Icc 

Vcc Operating 
Supply Current 

V C c = Max. 

Iout = 0 mA 

Com! 


120 


100 


100 


80 

mA 

Mil 

25 

■ 

■ 

■ 

125 

■ 

125 

■ 

125 

35,45 

125 

100 

100 

ISBI 

Automatic CE 

Power-Down 

Current 

Max. Vcc, 
CE>V m , 

Min. Duty Cycle 
= 100% 

Com’l 


40 


40 


20 


20 

mA 

Mil 

25 

■ 

■ 

■ 

40 

■ 

40 


20 

35,45 

40 

20 

20 

ISB2 

Automatic CE 

Power-Down 

Current 

Max. Vcc, 

CEi > V C c “ 0.3V, 
Vin> Vcc -0.3V 
or Vin < 0.3V 

CornT 

1 

40 

1 

20 

1 

20 


20 

mA 

Mil 




20 


20 


20 


Notes: 

1. Ta is the “instant on” case temperature. 3. Vjl min. = -3.0V for pulse durations less than 30 ns. 

2. See the last page of this specification for Group A subgroup testing 4. Not more than 1 output should be shorted at one time. Duration of 

information. the short circuit should not exceed 30 seconds. 
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Capacitance I 5 1 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

pF 


5 . Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 

R1481Q R1481Q 


5V O- 

OUTPUT°- 


5V O- 

OUTPUT 


30 pF 


R2 

255 Q 


5 pF 


INCLUDING 
JIG AND — 
SCOPE ~ 


INCLUDING 
JIG AND _ 
SCOPE ” 


(a) (b) 

Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT O VW— O 1 ,73V 


i R2 

255 Q 


C128A-4 


ALL INPUT PULSES 


3.0V 

GND 


A 


K 


C128A-5 


Switching Characteristics Over the operating Rangel 2 ’ 6 ] 


Parameters 

Description 

7C128A-15 

7C128A-20 

7C128A-25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE [ 

Irc 

Read Cycle Time 

15 


20 


25 


ns 

Iaa 

Address to Data Valid 


15 


20 


25 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

tACE 

CE LOW to Data Valid 


15 


20 


25 

ns 

tDOE 



10 


10 


12 

ns 

tLZOE 


3 


3 


3 


ns 

tHZOE 

OE HIGH to High Zt 7 ! 


8 


8 


10 

ns 

Ilzce 

CELOW to Low Zl 8 ! 

5 


5 


5 


ns 

*HZCE 

OE HIGH to High Zt 7 ’ 8 ! 


8 


8 


10 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tPD 

CE HIGH to Power-Down 


15 




20 

ns 

WRITE CYCLE^ 

1 

twc 

Write Cycle Time 

15 


20 


20 


ns 

tSCE 

CELOW to Write End 

12 


15 


20 


ns 

tAW 

Address Set-Up to Write End 

12 


15 


20 


ns 

tHA 

Address Hold from Write End 



0 


0 


ns 

tSA 

Address Set-Up to Write Start 

wm 


0 


0 


ns 

tpWE 

WE Pulse Width 

12 


15 


15 


ns 

tSD 

Data Set-Up to Write End 

10 


mm 


mm 


ns 

tHD 

Data Hold from Write End 

0 




wm 


ns 

tHZWE 

WE LOW to High Zt 7 ! 


7 


7 


7 

ns 

tLZWE 

WE HIGH to LowZ 

5 




5 


ns 
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Switching Characteristics Over the Operating Range (continued) 


Parameters 

Description 

7C128A-35 

7C128A-45 

7C128A-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

35 


45 


55 


ns 

*AA 

Address to Data Valid 


35 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

tACE 

CELOWto Data Valid 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Valid 


15 


20 


25 

ns 

tLZOE 

OELOW to LowZ 

3 


3 


3 


ns 

tHZOE 

OE HIGH to High Zt ? ] 


12 


15 


20 

ns 

tLZCE 

CELOWto LowZ[ g ] 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zl 7 ’ 8 ] 


15 


15 


20 

ns 

tpu 

CELOWto Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


20 


25 


25 

ns 

WRITE CYCLED 

1 

twc 

Write Cycle Time 

25 


40 


50 


ns 

tsCE 

CELOWto Write End 

25 


30 


40 


ns 

tAW 

Address Set-Up to Write End 

25 


30 


40 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


20 


25 


ns 

tsD 

Data Set-Up to Write End 

15 


15 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tHZWE 

WE LOW to High z[7] 


10 


15 


20 

ns 

tLZWE 

WE HIGH to LowZ 

5 


5 


5 


ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- 
ing of the specified Iol/Ioh and 30-pF load capacitance. 

7. tHzOE, tHZCE, and t H zWE are specified with C L = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

8. At any given temperature and voltage condition, tHZCE is less than 
tLZCE for any given device. 

9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 


10. WE is HIGH for read cycle. 

11. Device is continuously selected. OE, CE = Vil- 

12. Address valid prior to or coincident with CE transition LOW. 

13. Data I/O pins enter high-impedance state, as shown, when OE is held 
LOW during write. 

14. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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Switching Waveforms 

Read Cycle No. it 10 - 11 ] 
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Switching Waveforms (continued) 


Write Cycle No. 2 (CE Controlled^ 9 ’ 12 > 14 1 




Topical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 


4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


6.0 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 



-55 


25 


AMBIENT TEMPERATURE 
NORMALIZED ACCESS TIME 



OUTPUT SOURCE CURRENT 


125 

C) 



0.0 1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 

OUTPUT SINK CURRENT 


4.0 



SUPPLY VOLTAGE (V) 


-55 25 125 

AMBIENT TEMPERATURE (°C) 


0.0 


1 .0 2.0 3.0 

OUTPUT VOLTAGE (V) 


4.0 
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Typical DC and AC Characteristics (continued) 

TYPICAL POWER-ON CURRENT 



TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


0.0 


1.0 2.0 3.0 4.0 

SUPPLY VOLTAGE (V) 


5.0 


30.0 

25.0 

'w 

B 20.0 

2 

< 15.0 

b 

LU 

Q 10.0 
5.0 
0.0 














/ 




/ 





/ 

v cc 

_ t a = 

= 4.5V 

25°C 

/ 






200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED Ice 
vs. CYCLE TIME 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

■type 

Operating 

Range 

15 

CY7C128A— 15PC 

P13 

Commercial 

CY7C128A— 15VC 

V13 

CY7C128A— 15DC 

D14 

CY7C128A— 15LC 

L53 

20 

CY7C128A— 20PC 

P13 

Commercial 

CY7C128A— 20VC 

V13 

CY7C128A-20DC 

D14 

CY7C128A— 20LC 

L53 


D14 

Military 


L53 

CY7C128A— 20KMB 

K73 

25 

CY7C128A— 25PC 

P13 

Commercial 

CY7C128A— 25VC 

V13 

CY7C128A— 25DC 

D14 

CY7C128A— 25LC 

L53 

CY7C128A— 25DMB 

D14 

Military 

CY7C128A— 25LMB 

L53 

CY7C128A— 25KMB 



Speed 

(ns) 

Ordering Code 

Package 

TJ-pe 

Operating 

Range 

35 

CY7C128A— 35PC 

P13 

Commercial 


CY7C128A-35VC 

V13 



CY7C128A— 35DC 

D14 



CY7C128A— 35LC 

L53 



CY7C128A— 35DMB 

D14 

Military 


CY7C128A— 35LMB 

L53 



CY7C128A— 35KMB 

K73 


45 

CY7C128A— 45PC 

P13 

Commercial 


CY7C128A-45VC 

V13 



CY7C128A— 45DC 

D14 



CY7C128A-45LC 

L53 



CY7C128A— 45DMB 

D14 

Military 


CY7C128A— 45LMB 

L53 



CY7C128A— 45KMB 

K73 


55 

CY7C128A-55PC 

P13 

Commercial 


CY7C128A— 55VC 

V13 



CY7C128A-55DC 

D14 



CY7C128A-55LC 

L53 



CY7C128A— 55DMB 

D14 

Military 


CY7C128A— 55LMB 

L53 



CY7C128A-55KMB 

K73 
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SEMICONDUCTOR = 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V 0 H 

1,2,3 

V OL 

1, 2,3 

VlH 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

tAA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

tACE 

7, 8, 9, 10,11 

tDOE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tSCE 

7, 8, 9, 10, 11 

*AW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10,11 


Document#: 38-00094-B 
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CY7C130/CY7C131 
CY7C140/CY7C141 

r# SEMKQNDUCTOR 1024 x 8 Dual-Port 

Static RAM 


Features 

• 0.8-micron CMOS for optimum 
speed/power 

• Automatic power-down 

• TTL compatible 

• Capable of withstanding greater than 
2001V electrostatic discharge 

• Fully asynchronous operation 

• Master CY7C130/CY7C131 easily ex- 
pands data bus width to 16 or more 
bits using SLAVE CY7C140/ 
CY7C141 

• BUSY output flag on CY7C130/ 
CY7C131; BUSY input on 
CY7C140/CY7C141 


Functional Description 

The CY7C130/CY7C131/CY7C140/ 
CY7C141 are high-speed CMOS IK by 8 
dual-port static RAMs. TWo ports are pro- 
vided permitting independent access to any 
location in memory. The CY7C130/ 
CY7C131 can be utilized as either a 
standalone 8-bit dual-port static RAM or as 
a master dual-port RAM in conjunction 
with the CY7C140/CY7C141 slave dual- 
port device in systems requiring 16-bit or 
greater word widths. It is the solution to 
applications requiring shared or buffered 
data, such as cache memory for DSP, bit- 
slice, or multiprocessor designs. 


Each port has independent control pins; chip 
enable (CE) , write enable (R/W), and output 
enab le (OE) . Tw o flags are pr ovided on each 
port, BUSY and INT. BUSY signals that the 
port is trying to access the same location cur- 
rently being accessed by the other port. INT 
is an interrupt flag indicating that data has 
been placed in a unique location (3FF for the 
left port and 3FE for the right port). An auto- 
matic power-down feature is controlled inde- 
pendently on each port by the chip enable 
(CE) pins. 

The CY7C130 and CY7C140 are available in 
both 48-pin DIP and 48-pin LCC. The 
CY7C131 and CY7C141 are available in 
both 52-pin LCC and PLCC. 


• INT flag for port-to-port 
communication 


Logic Block Diagram 


Pin Configurations 


r/w l 

a* 

A 7L 

I/Ool 

i/Otl 

BU5Y|_ m 

Aa. 

Aql 


INTJ21 



R/Wr 

CE r 

oe r 

Aor 


A/l 


1/OflR 

I/O7R 

B05V R m 

Acr 

Aqr 


TRTr[2] 


C130-1 


DIP 

Top View 
CEl 

R/W l 
B05V l 
int l 
oe l 

AoL 
Ail 
Aa. 

Ax 
A4L 
A* 

AflL 

a 7L 

AflL 
A{>L 
l/O0L 

I/Oil 
l/0 2L 
l/0 3L 
I/0 4 l 
l/0 5L 
I/06L 
l/0 7L 
GND 


C130-2 


C 1 
C 2 

C 3 
C 4 
C 5 

C 6 

c 7 

C 8 
C 9 
C 10 
C 11 
C 12 
C 13 
C 14 
C 15 
C 16 

C 17 

C 18 
C 19 
C 20 
C 21 
C 22 

C 23 
C 24 


7C130 3 7 
7C140 36 


V(X 

CEr 

R/Wr 

BUSYr 

TRTr 

OEr 

Aor 

Air 

A2R 

A3R 

A4R 

A5R 

AfiR 

A 7 r 

A8R 

Aor 

I/07R 

1/OfiR 

I/05R 

I/04R 

I/03R 

I/02R 

l/OIR 

l/O0R 


Notes: 

1. CY7C130/CY7C131 (Master): BUSY is open drain output and requires pull-up resistor. 
CY7C140/CY7C141 (Slave): BUSY is input. 

2. Open drain outputs: pull-up resistor required. 
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CY7C130/CY7C131 

CY7C140/CY7C141 


CYPRESS 

Jr SEMICONDUCTOR 


Pin Configurations (continued) 

52-Pin LCC/PLCC 
Top View 


Ills 



48-Pin LCC/QFP 
Top View 


^lo Is II ilol? lolf ll I' 


III# 


17 J 

46 V 

or R 

.. 

7 

42 < 

l A 

. a or 

45 V 

Aor 

Aa. 

8 


41 < 

, a 1r 

44 V 

Air 

Aa. 

9 


40 < 

| A 2R 

43 V 

A 2R 

A 4 L 

10 


39 < 

| A 3r 

42 J 

Asr 

Asl 

11 


38 < 

| A4R 

41 J 

A 4 R 

AflL 

12 

7C130 

7C140 

37 < 

| A 5R 

40 V 

A 5 R 

A 7L 

13 

36 < 

| A 6R 

39 V 

Asr 

AflL 

14 


35 < 

| Atr 

38 V 

A 7fl 

AflL 

15 


34 5 

1 A en 

37 V 

AflR 

I/OolJ 

16 


33 < 

| AflR 

36 V 

A 9 R 

I/Oil} 

17 


32 < 

| I/Otr 

35 V 

NC 

I/02L? 

18 


31 < 

1 l/0 6R 

34 V 

l/O/R 

V 

V 

19 20 21 22 23 24 25 26 27 28 29 30 y 

1 




i* * si a!i=!§ S2S5S5S 
35Q QQogQQQQQ 


Selection Guide 



7C130— 25^ 
7C131-25 
7C140-25 
7C141-25 

7C130-30 

7C131-30 

7C140-30 

7C141-30 

7C130-35 

7C131-35 

7C140-35 

7C141-35 

7C130-45 

7C131-45 

7040— 45 

7041- 45 

7030- 55 

7031- 55 

7040- 55 

7041- 55 

Maximum Access Time (ns) 

25 

30 

35 

45 

55 

Maximum Operating 
Current (mA) 

ComT/Ind 

170 

170 

120 

90 

90 

Military 



170 

120 

120 

Maximum Standby 
Current (mA) 

ComT/Ind 

65 

65 

45 

35 

35 

Military 



65 

45 

45 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature -65°Cto+150 °C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 48 to Pin 24) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.5V to +7.0V 

Output Current into Outputs (LOW) 20 mA 

Notes: 


3. 25-ns version available only in PLCC/LCC packages. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

Industrial 

— 40° C to +85°C 

5V ± 10% 

Military! 4 } 

- 55°C to +125°C 

5V ± 10% 


4. Ta is the “instant on” case temperature. 
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,=(=, CY7C130/CY7C131 

^=^press CY7C140/CY7C141 

^ SEMKXWDUCTOR - — — : - — -- 


Electrical Characteristics Over the Operating Ranged] 


Parameter 

Description 

Test Conditions 

7030-25, 30! 3 1 
7031—253 

7040- 253 

7041- 253 

7030- 35 

7031- 35 

7040- 35 

7041- 35 

7030- 45,55 

7031- 45,55 

7040- 45,55 

7041- 45,55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Voh 

Output HIGH Voltage 

Vcc = Min., Iqh = — 4.0 mA 

mm 


EE 


BE 


m 

Vol 

Output LOW Voltage 

Iol = 4.0 mA 


0.4 


0.4 


0.4 

V 

Iol = 16.0 mA! 6 ! 


0.5 


0.5 


0.5 

Vih 

Input HIGH Voltage 


2.2 


2.2 


2.2 


V 

Vil 

Input LOW Voltage 



0.8 


0.8 


0.8 

V 

hx 

InputLeakage Current 

GND < Vij< Vcc 

-5 

+5 

be 

+5 

-5 

+5 

|aA 

loz 

Output Leakage 
Current 

GND < Vo < Vcc, 

Output Disabled 

-5 

+5 

-5 

+5 

-5 

+5 

fiA 

los 

Output Short 

Circuit Current! 7 ' 8 ! 

Vcc = Max., 

Vqut = GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 


Com’l 


170 


120 


90 

mA 

Mil 




170 


120 

ISBl 

Standby Current 

Both Ports, 

TTL Inputs 


Com’l 


65 


45 


35 

mA 

Mil 




65 


45 

ISB2 

Standby Current 

One Port, 

TTL Inputs 

CEl or CEr >. Vih, 

Active Port Outputs Open, 

f-W* 

Com’l 


115 


90 


75 

mA 

Mil 




115 


90 

ISB3 

Standby Current 

Both Ports, 

CMOS Inputs 

Both Ports CE L and 
CEr> V cc -0.2V, 

Vin J> Vcc — 0.2V or 
V in ^ 0.2Y f = 0 

Com’l 


15 


15 

■ 

15 

mA 

Mil 




15 

■ 

15 

ISB4 

Standby Current 

One Port, 

CMOS Inputs 

One Port CEl or 
£Er> V cc -0.2V, 

Vjim j> Vcc “ 0.2V or 
V IN <0.2V, 

Active Port Outputs Open, 

f = W’i 

Com’l 

■ 

105 

fl 

85 

■ 

70 

mA 

Mil 

■ 

■ 


105 

■ 

85 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

T A = 25 °C, f = 1 MHz, 

Vcc = 5.0V 

15 

pF 

CqUT 

Output Capacitance 

10 

pF 


Capacitance! 8 ! 


Notes: 

5. See the last page of this specification for Group A subgroup testing 
information. 

6. BUSY and INT pins only. 

7. Duration of the short circuit should not exceed 30 seconds. 

8. Tested initially and after any design or process changes that may affect 
these parameters. 

9. At f=fMAX> address and data inputs are cycling at the maximum fre- 
quency of read cycle of l/t rc and using AC Test Waveforms input levels 
of GND to 3V. 

10. AC Tfest conditions use Voh - 1.6V and Vol = 1.4V. 

11. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified Iol/Ioh, and 30-pF load capacitance. 


12. AC Tbst Conditions use Voh = 1.6V and Vol = 1.4V. 

13. tLzcE» t LZWE> tHZOE. *LZOE> tHZCE and tnzwE are tested with Cl = 
5pF as in part (b) of AC Test Loads. Transition is measured ±500 mV 
from steady state voltage. 

14. At any given temperature and voltage condition, tnzCE is less than 
tLZCE f° r any given device. 

15. The internal write time of the memory is defined by the overlap of US 
LOW and R/W LOW. Both signals must be LOW to initiate a write 
and either signal can terminate a write by going HIGH. The data input 
set-up and hold timing should be referencd to the rising edge of the 
signal that terminates the write. 
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CY7C130/CY7C131 
CY7C 140/CY7C 141 




_ S CYPRESS 
W SEMICONDUCTOR 


AC Test Loads and Waveforms 

R1 893X1 


OUTPUT ®- 


30 pF =f= 

INCLUDING 
JIG AND -±T 
SCOPE 


R2 

347X1 


OUTPUT 


5pF -p 

INCLUDING 
JIG AND ~±r 
SCOPE 


R2 

347X1 


5037 

OR O- 

m 


30 pF 


(a) 


Equivalent to: THEVENIN EQUIVALENT 

250X1 

OUTPUT O *W> — - O 1 ,40V 


(b) 


BUSY Output Load 
(CY7C130/CY7C131 ONLY) 


ALL INPUT PULSES 


jrssz \ 9o% 

io%Jr X- io% 

“i r 25 - 

i5ns-*-| ym- -►! K- ^.5 ns 


Switching Characteristics Over the Operating Ranged’ 11 ] 


Parameters 

Description 

7030—25^1 

7CI31-25 

7C140-25 

7C141-25 

7C130-30 

7031—30 

7040- 30 

7041- 30 

7030- 35 

7031- 35 

7040- 35 

7041- 35 

7030- 45 

7031- 45 

7040- 45 

7041- 45 

7030- 55 

7031- 55 

7040- 55 

7041- 55 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE 

tRC 

Read Cycle Time 

25 


30 


35 


45 


55 


ns 

tAA 

Address to Data Validf 12 ! 


25 


30 


35 


45 


55 

ns 

tOHA 

Data Hold from 

Address Change 

0 


0 


0 


0 


0 


ns 

tACE 

€E LOW to Data Valid! 12 ! 


25 


30 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Valid! 12 ! 


15 


20 


20 


25 


25 

ns 

tLZOE 

OE LOW to Low Z 

3 


3 


3 


3 


3 


ns 

tHZOE 

UE HIGH to High Z! 13 ! 


15 


15 


20 


20 


25 

ns 

*LZCE 

^SSQSBsSQlffiHI 

5 


5 


5 


5 


5 


ns 

*HZCE 

CE HIGH to High zl 13 - 14 ) 


15 


15 


20 


20 


25 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


0 


0 


ns 

tpD 

GE HIGH to Power-Down 


25 


25 


35 


35 


35 

ns 

WRITE CYCLE! 15 ! 

t\VC 

Write Cycle Time 

25 


30 


35 


45 


55 


ns 

tsCE 


20 


25 


30 


35 


40 


ns 

Uw 

Address Set-Up to Write End 

20 


25 


30 


35 


40 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


0 


ns 

tpWE 

R/W Pulse Width 

15 


25 


25 


30 


30 


ns 

*SD 

Data Set-Up to Write End 

15 


15 


15 


20 


20 


ns 

*HD 

Data Hold from Write End 

0 


0 


0 


0 


0 


ns 

tHZWE 

R/W LOW to High Z 


15 


15 


20 


20 


25 

ns 

^LZWE 

R/W HIGH to Low Z 

0 


0 


0 


0 


0 


ns 
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CYPRESS 

SEMICONDUCTOR 


CY7C130/CY7C131 

CY7C140/CY7C141 


Switching Characteristics Over the operating Ranged’ 11 ! (continued) 



7C130—30 
7C131— 30 
7040-30 
7C141-30 


7030— 35 

7031— 35 
7040—35 
7C141— 35 


7C130— 45 
7C131-45 
7040-45 
7C141— 45 


7030—55 
7C131— 55 
7040-55 
7C141— 55 


Description 


BUSY/INTERRUPT TIMING 


Min. Max. Min. 


Max. I Min. I Max. I Min. I Max. I Units 


tfiLA 

BUSY LOW from Address Match 


kb 


mm 




mm 


kb 

mm 

tBHA 

BUSY HIGH from 

Address Mismatch! 16 ] 


20 


20 


20 


25 


30 

ns 

tBLC 

BUSY LOW from CE LOW 


H9 


KB 




mm 


kb 

mm 

tBHC 

BUSY HIGH from CE HIGH! 16 ] 




KB 


20 


25 


bus 

tps 

Port Set Up for Priority 

5 


5 


5 


5 


5 



KM 

R/W LOW after BUSY LOW 

mm 


ion 


mm 




mm 



t\VH 

R/W HIGH after BUSY HIGH 





E9| 




EH 


WlM 

*BDD 

BUSY HIGH to Valid Data 


mm 




E9 


mm 


KB 

BSI 

*DDD 

Write Data Valid to 

Read Data Valid 


Note 

18 


Note 

18 


Note 

18 


Note 

18 


Note 

18 

ns 

tWDD 

Write Pulse to Data Delay 


Note 

18 


Note 

18 


Note 

18 


Note 

18 


Note 

18 

ns 


INTERRUPT TIMING 



R/W to INTERRUPT Set Time 


CE to INTERRUPT Set Time 


Set Time 


45 

ns 

45 

ns 

45 

ns 

45 

ns 


Notes: 

16. These parameters are measured from the input signal changing, until 
the output pin goes to a high-impedance state. 

17. CY7C140/CY7C141 only. 

1 8. A write operation on Port A, where Port A has priority, le aves the data 
on Port B’s outputs undisturbed until one access time after one of the 
following: 

A. BUSY on Port B goes HIGH. 

B. Port B’s address is toggled. 

C. CEfor Port B is toggled. 

D. R/W for Port B is toggled during valid read. 

Switching Waveforms 

Read Cycle No. ll 1 9. 20] 

" n i A -1 


19. R/W is HIGH for read cycle. 

20. Device is continuously selected, UE = Vil and (5E = Vjl- 

21. Address valid prior to or coincident with CE transition LOW. 

22. If UE is LOW during a R/W controlled write cycle, the write pulse 
width must be the larger of tpy/E or tnzWE + *SD to allow the data I/O 
pins to enter high impedance and for data to be placed on the bus for 
the required tso- 

23. If the CE LOW transition occurs simultaneously with or after the R/ 
W LOW transition, the outputs remain in the high-impedance state. 


Either Port Address Access 
IRC 


PREVIOUS DATA VALID 
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CY7C130/CY7C131 

CY7C140/CY7C141 
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F SEMICONDUCTOR = = ===== 

Switching Waveforms (continued) 

Write Cycle No. 2 (R/W Three-States Data I/Os - Either Port)! 15 * 23 ! 

Either Port 



C130-11 





CY7C130/CY7C131 

CY7C140/CY7C141 


ADDRESS MISMATCH 


X 


- tBHA — •* 

^ 


X 


Cl 30- 14 


X X 


ADDRESS MISMATCH 
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?js CYPRESS 
W SEMICONDUCTOR 


Topical DC and AC Characteristics 


CY7C130/CY7C131 

CY7C140/CY7C141 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 


0.0 I L_ 

4.0 4.5 


4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 




OUTPUT SOURCE CURRENT 
_ vs. OUTPUT VOLTAGE 

% 120 | 1 1 1 


V CC = 5.0V 
T a = 25°C 


25 125 

AMBIENT TEMPERATURE (°C) 


1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 


4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 









v cc = 5.0V 




OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 


25 125 

AMBIENT TEMPERATURE (°C) 



1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 



TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



1.0 2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE (V) 


0 200 400 600 800 1000 

CAPACITANCE (PF) 


NORMALIZED I C c vs. CYCLE TIME 


1 

Vcc = 4.5V 

T a = 25° C 

V, N = 0.5V 









20 30 40 

CYCLE FREQUENCY (MHZ) 
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- 'r.'m = SEMICONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C130-25LC 

L68 

Commercial 

30 

CY7C130-30DC 

D26 

Commercial 


CY7C130 -30LC 

L68 



CY7C130 -30PC 

P25 



CY7C130— 30DI 

D26 

Industrial 


CY7C130— 30PI 

P25 


35 

CY7C130-35DC 

D26 

Commercial 


CY7C130-35LC 

L68 



CY7C130-35PC 

P25 



CY7C130 — 35DI 

D26 

Industrial 


CY7C130-35PI 

P25 



CY7C130— 35DMB 

D26 

Military 


CY7C130 -35FMB 

F78 



CY7C130-35LMB 

L68 


45 

CY7C130-45DC 

D26 

Commercial 


CY7C130-45LC 

L68 



CY7C130— 45PC 

P25 



CY7C130-45DI 

D26 

Industrial 


CY7C130-45PI 

P25 



CY7C130— 45DMB 

D26 

Military 


CY7C130 — 45FMB 

F78 



CY7C130-45LMB 

L68 


55 

CY7C130-55DC 

D26 

Commercial 


CY7C130 -55LC 

L68 



CY7C130-55PC 

P25 



CY7C130-55DI 

D26 

Industrial 


CY7C130-55PI 

P25 



CY7C130 -55DMB 

D26 

Military 


CY7C130-55FMB 

F78 



CY7C130-55LMB 

L68 



Speed 

(ns) 

Ordering Code 

Package 

iype 

Operating 

Range 

25 

CY7C131-25JC 

J69 

Commercial 


CY7C131-25LC 

L69 


30 

CY7C131-30JC 

J69 

Commercial 


CY7C131-30LC 

L69 



CY7C131-30JI 

J69 

Industrial 

35 

CY7C131— 35JC 

J69 

Commercial 


CY7C131-35LC 

L69 



CY7C131-35JI 

J69 

Industrial 


CY7C131-35FMB 

F78 

Military 


CY7C131— 35LMB 

L69 


45 

CY7C131-45JC 

J69 

Commercial 


CY7C131-45LC 

L69 ' 



CY7C131-45JI 

J69 

Industrial 


CY7C131— 45FMB 

F78 

Military 


CY7C131-45LMB 

L69 


55 

CY7C131-55JC 

J69 

Commercial 


CY7C131-55LC 

L69 



CY7C131-55JI 

J69 

Industrial 


CY7C131 -55FMB 

F78 

Military 


CY7C131-55MB 

L69 



















































































































































CY7C130/CY7C131 

CY7C140/CY7C141 



Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C140-25LC 

L68 

Commercial 

30 

CY7C140— 30DC 

D26 

Commercial 


CY7C140-30LC 

L68 



CY7C140— 30PC 

P25 



CY7C140— 30DI 

D26 

Industrial 


CY7C140— 30PI 

P25 


35 

CY7C140— 35DC 

D26 

Commercial 


CY7C140-35LC 

L68 



CY7C140-35PC 

P25 



CY7C140-35DI 

D26 

Industrial 


CY7C140— 35PI 

P25 



CY7C140-35DMB 

D26 

Military 


CY7C140— 35FMB 

F78 



CY7C140— 35LMB 

L68 


45 

CY7C140-45DC 

D26 

Commercial 


CY7C140-45LC 

L68 



CY7C140-45PC 

P25 



CY7C140-45DI 

D26 

Industrial 


CY7C140-45PI 

P25 



CY7C140— 45DMB 

D26 

Military 


CY7C140-45FMB 

F78 



CY7C140— 45LMB 

L68 


55 

CY7C140— 55DC 

D26 

Commercial 


CY7C140-55LC 

L68 



CY7C140-55PC 

P25 



CY7C140-55DI 

D26 

Industrial 


CY7C140-55PI 

P25 



CY7C140-55DMB 

D26 

Military 


CY7C140-55FMB 

F78 



CY7C140-55LMB 

L68 



Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C141-25JC 

J69 

Commercial 

CY7C141 -25LC 

L69 

30 

CY7C141— 30JC 

J69 

Commercial 

CY7C141 — 30LC 

L69 

CY7C141— 30JI 

J69 

Industrial 

35 

CY7C141-35JC 

J69 

Commercial 

CY7C141 — 35LC 

L69 

CY7C141— 35JI 

J69 

Industrial 

CY7C141 — 35FMB 

F78 

Military 

CY7C141 — 35LMB 

L69 

45 

CY7C141— 45JC 

J69 

Commercial 

CY7C141 — 45LC 

L69 

CY7C141— 45JI 

J69 

Industrial 

CY7C141 — 45FMB 

F78 

Military 

CY7C141 — 45LMB 

L69 

55 

CY7C141-55JC 

J69 

Commercial 

CY7C141-55LC 

L69 

CY7C141-55JI 

J69 

Industrial 

CY7C141 -55FMB 

F78 

Military 

CY7C141 — 55LMB 

L69 


2 
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=E^jfcXFRESS 
- — ^ SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

Vol 

1,2,3 

VlH 

1, 2,3 

VlL Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBI 

1, 2,3 

ISB2 

1,2,3 

ISB3 

1,2,3 

ISB4 

1,2,3 


CY7C130/CY7C131 

CY7C140/CY7C141 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE | 

*RC 

7, 8, 9, 10, 11 

*AA 

7,8, 9, 10,11 

*ACE 

7, 8, 9, 10, 11 

*DOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

t\vc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Parameters 

Subgroups | 

BUSY/INTERRUPT TIMING 

tBLA 

7, 8, 9, 10, 11 

tBHA 

7, 8, 9, 10, 11 

tBLC 

7, 8, 9, 10, 11 

tBHC 

7, 8, 9, 10, 11 

tps 

7, 8, 9, 10, 11 

t\VINS 

7, 8, 9, 10, 11 

tEINS 

7, 8, 9, 10, 11 

tlNS 

7, 8, 9, 10, 11 

k)INR 

7, 8, 9, 10, 11 

tEINR 

7, 8, 9, 10, 11 

*INR 

7, 8, 9, 10, 11 

BUSY TIMING 

tWBt 24 ) 

7, 8, 9, 10, 11 

t\VH 

7, 8, 9, 10, 11 

*BDD 

7, 8, 9, 10, 11 


Note: 

24. CY7C140/CY7C141 only. 
Document #: 38-00027-G 


2-90 






CY7C132/CY7C136 

CY7C142/CY7C146 


CYPRESS 
SEMICONDUCTOR 


2048 x 8 Dual-Port 
Static RAM 


Features 

• 0.8-micron CMOS for optimum 
speed/power 

• Automatic power-down 

• TTL compatible 

• Capable of withstanding greater than 
2001V electrostatic discharge 

• Fully asynchronous operation 

• MASTER CY7C132/CY7C136 easily 
expands data bus width to 16 or more 
bits using SLAVE CY7C 142/C Y7C 146 

• BUSY out put flag on CY7C132/ 
CY7C136; BUSY input on 
CY7C142/CY7C146 

• INT flag for port-to-port communica- 
tion (52-pin LCC/PLCC versions) 


Functional Description 

The CY7C132/CY7C136/CY7C142/ 
CY7C146 are high-speed CMOS 2K by 8 
dual-port static RAMS. Two ports are pro- 
vided permitting independent access to any 
location in memory. The CY7C132/ 
CY7C136 can be utilized as either a stand- 
alone 8-bit dual-port static RAM or as a 
MASTER dual-port RAM in conjunction 
with the CY7C142/CY7C146 SLAVE dual- 
port device in systems requiring 16-bit or 
greater word widths. It is the solution to 
applications requiring shared or buffered 
data such as cache memory for DSP, bit- 
slice, or multiprocessor designs. 

Each port has independent control pins; 
chip enable (CE), write enable (R/W), and 


output enable (OE). BUSY flags are pro- 
vided on each port. In addition, an interrupt 
flag (INT) is provided on each port of the 
52-pin LCC and PLCC versions. BUSY sig- 
nals that the port is trying to access the same 
location currently being accessed by t he oth - 
er port. On the LCC/PLCC versions, INT is 
an interrupt flag indicating that data has 
been placed in a unique location (7FF for the 
left port and 7FE for the right port). 

An automatic power-down feature is con- 
trolled independently on each port by the 
chip enable (CE) pins. 

The CY7C132/CY7C142 are available in 
both 48-pin DIP and 48-pin LCC. The 
CY7C136/CY7C146 are available in both 
52-pin LCC and 52-pin PLCC. 



Logic Block Diagram 


Pin Configuration 


r/w l 

ce l 

oe l 

a iol 

A 7L 

I/OoL 

I/Otl 

BUSYlM 

Agl 

Aql 


INT l [2] 



R/Wr 

CEr 

OEr 

a ior 

A 7R 

l/O0R 

i/o 7 r 

BUSYrM 

' A 6R 
■ A 0R 


INTr[2] 

Cl 32-1 



Notes: 

1. CY7C132/CY7C136 (Master): BUSY is open drain output and requires pull-up resistor. 
CY7C142/CY7C146 (Slave): BUSY is input. 

2. Open drain outputs; pull-up resistor required. 
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CY7C132/CY7C136 

CY7C142/CY7C146 


' CYPRESS 
r-r SEMICONDUCTOR 


Pin Configurations (continued) 


52-Pin LCC/PLCC 
Top View 





J J OQ CE CC GC DC CC CC CC 

oWo z S cf Sf^cf cf cfd 0 


48-Pin LCC 
Top View 




6 5 4 3 2 il ' 48 47 46 45 44 43 


46 C 

OEr 

Ail 

>7 

42 C 

Aor 

45 C 

Aqr 

a 2L 

8 

41 < 

Air 

44 C 

Air 

A 3 l 

9 

40 < 

A 2 r 

43 < 

A 2 r 

A4L 

10 

39 < 

A 3 r 

42 C 

A 3 r 

A 5 L 

11 

38 < 

A4R 

41 < 

A4R 

Abl 

12 7C132 

13 70142 

37 C 

A 5 r 

40 C 

A 5 r 

A7L 

36 

A6R 

39 < 

| A 6 r 

Abl 

> 14 

35 < 

| A 7 r 

38 <■ 

| A 7 r 

a 9L 

> 15 

34 < 

1 A 8 r 

37 C 

| A 8 R 

I/OoL 

> 16 

33 < 

I A 9 r 

36 < 

I A 9 r 

1/OiL 

>17 

32 C 

1 l/0 7 R 

35 C 

NC 

I/O2L f 

> 18 

31 < 

1 I/06R 

34 C 

1 I/O7R 


y 19 20 21 22 23 24 25 26 27 28 29 30 > 

1 


c cc c n cc a: 


p°p f p’p 5 p g d’cT d'd’gf 


Selection Guide 



7C132— 25P1 
7C136-25 
7C142-25 
7C146-25 

7C132-30 

7C136-30 

7C142-30 

7C146-30 

7C132-35 

7C136-35 

7C142-35 

7C146-35 

7032—45 

7036-45 

7042-45 

7046-45 

7032-55 

7036-55 

7042-55 

7046-55 

Maximum Access Time (ns) 

25 

30 

35 

45 

55 

MaximumOperating 
Current (mA) 

ComT/Ind 

170 

170 

120 

90 

90 

Military 



170 

120 

120 

Maximum Standby 

Current (mA) 

ComT/Ind 

65 

65 

45 

35 

35 




65 

45 

45 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 48 to Pin 24) - 0.5V to + 7.0 V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + 7.0V 

DC Input Voltage -3.5Vto+7.0V 

Output Current into Outputs (Low) 20 mA 

Notes: 


3. 25-ns version available in LCC and PLCC packages only. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military^ 

- 55°C to +125°C 

5V ± 10% 


4. Ta is the “instant on” case temperature 
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CY7C132/CY7C136 

CY7C142/CY7C146 


-=■ & SEMCONDUCTOR 


Electrical Characteristics Over the Operating Ranged 


Parameter 

Description 

Test Conditions 

703225, 30t 3 l 

7036-25,30 

7042-25,30 

7046-25,30 

7032-35 

7036-35 

7042-35 

7046-35 

7032-45,55 

7036-45,55 

7042-45,55 

7046-45,55 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Voh 

Output HIGH Voltage 

Vcc == Min., Ioh = — 4.0 mA 

2.4 


2.4 


2.4 


V 

Vol 

Output LOW Voltage 

I 0 l = 4.0 mA 


0.4 


0.4 


0.4 

V 

Iql= 16.0 m At ? ] 


0.5 


0.5 


0.5 

Vm 

Input HIGH Voltage 


2.2 


2.2 


2.2 


V 

Vil 

Input LOW Voltage 



0.8 


0.8 


0.8 

V 

Iix 

Input Load Current 

GND < Vi < V C c 

-5 

+5 

-5 

+5 

-5 

+5 

pA 

loz 

Output Leakage 
Current 

GND < V 0 < Vcc, 

Output Disabled 

-5 

+5 

-5 

+5 

-5 

+5 

pA 

los 

Output Short 

Circuit Current t 8 J 

Vcc = Max., 

Vqut — GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 

CE = Vil, 

Outputs Open, 

Com’l 


170 


120 


90 

mA 

Mil 




170 


120 

ISBI 

Standby Current 

Both Ports, 

TTL Inputs 

CE l and CEr >. V ih , 
f = ^MAX 6 

Com’l 


65 


45 


35 

mA 

Mil 




65 


45 

ISB2 

Standby Current 

One Port, 

TTL Inputs 

CEl or CEr >. Vih, 

Active Port Outputs Open, 
f=fMAxI 6 l 

Com’l 


115 


90 


75 

mA 

Mil 




115 


90 

1SB3 

Standby Current 

Both Ports, 

CMOS Inputs 

Both Ports CEl and 

CEr > V CC -0.2V, 

Vin > Vcc — 0.2V or 

Vim <_ 0.2V, f = 0 

Com’l 


15 


15 


15 

mA 

Mil 




15 


15 

ISB4 

Standby Current 

One Port, 

CMOS Inputs 

One Port CEl or 

CEr > V CC -0.2V, 

Vin > Vcc — 0.2V or 

Vin < 0.2V, 

Active Port Outputs Open, 

: 

Com’l 


105 


85 


70 

mA 

Mil 




105 


85 


Capacitance t 9 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

15 

pF 

CqUT 

Output Capacitance 

10 

pF 


Notes: 

5 . See the last page of this specification for Group A subgroup testing in- 
formation. 

6. At f=fMAX> address and data inputs are cycling at the maximum fre- 
quency of read cycle of l/t rc and using AC Test Waveforms input levels 
of GND to 3 V. 

7. BUSY and INT pins only. 

8. Duration of the short circuit should not exceed 30 seconds. 

9. Tested initially and after any design or process changes that may affect 
these parameters. 

10. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified Iql/Ioh, and 30-pF load capacitance. 


11 . AC test conditions use Voh = 1.6V and Vol = 1.4V. 

12. tLZCE> tLZWE, IhzoEj tLZOE, tHZCE, and tnzWE are tested with Cl = 
5pF as in part (b) of AC Test Loads. Transition is measured ±500 mV 
form steady state voltage. 

13. At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. 

1 4. The internal write time of the memory is defined by the overlap of CE 
LOW and R/W LOW. Both signals must be LOW to initiate a write 
and either signal can terminate a write by going HIGH. The data input 
setup and hold timing should be referencd to the rising edge of the sig- 
nal that terminates the write. 
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CY7C132/CY7C136 

CY7C142/CY7C146 



AC Test Loads and Waveforms 


R1 893Q 


5 V O- 

OUTPUT°- 


30 pF -j- 

INCLUDING 
JIG AND -d= 
SCOPE “ 



(a) 


5pF -|- 

INCLUDING 
JIG AND ~±T 
SCOPE 


R2 

347Q 


(b) 


BUSY 

OR O- 
INT 


5V 


281 Q 

’ 30pF 
~ Cl 32-6 


BUSY Output Load 
(CY7C132/CY7C136 ONLY) 


Equivalent to: THEVENIN EQUIVALENT 

250 £3 

OUTPUT O WV O 1 ,4V 


ALL INPUT PULSES 



Switching Characteristics Over the Operating Ranged’ 10 ! 


Parameters 

Description 

7032-25^1 

7C136-25 

7C142-25 

7C146-25 

7032-30 

7036-30 

7042-30 

7046-30 

7032-35 

7036-35 

7042-35 

7046-35 

7032-45 

7036-45 

7042-45 

7046-45 

7032-55 

7036-55 

7042-55 

7046-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

25 


30 


35 


45 


55 


ns 

tAA 

Address to Data Validt 11 ! 


25 


30 


35 


45 


55 

ns 

tOHA 

Data Hold from 

Address Change 

0 


0 


0 


0 


0 


ns 

tACE 

CE LOW to Data Validt 11 ! 


25 


30 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Validt 11 ! 


15 


20 


20 


25 


25 

ns 

tLZOE 


3 


3 


3 


3 


3 


ns 

tHZOE 

OE HIGH to High Zt 12 ] 


15 


15 


20 


20 


25 

ns 

tLZCE 

CE LOW to Low Zl 13 l 

5 


5 


5 


5 


5 


ns 

tHZCE 

CE HIGH to HighZt 12 ’ 13 ] 


15 


15 


20 


20 


25 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


0 


0 


ns 

tPD 

CE HIGH to Power-Down 


25 


25 


35 


35 


35 

ns 

WRITE CYCLE! 14 ! 

twc 

Write Cycle Time 

25 


30 


35 


45 


55 


ns 

tSCE 

CE LOW to Write End 

20 


25 


30 


35 


40 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


35 


40 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


2 


2 


■ 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


0 



tpWE 

R/W Pulse Width 

15 


25 


25 


30 


30 


ns 

tSD 

Data Set-Up to Write End 

15 


15 


15 


20 


20 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 


ns 

tHZWE 

R/W LOW to High Z 


15 


15 


20 


20 


25 

ns 

tLZWE 


0 


0 


0 


0 


0 


ns 
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CY7C132/CY7C136 

CY7C142/CY7C146 



CYPRESS 

W SEMICONDUCTOR 


Switching Characteristics Over the Operating Range! 5 * 10 ] (continued) 


Parameters 

Description 

7C132— 25t 3 J 
7C136-25 
7C142-25 
7046-25 

7032-30 

7036-30 

7042-30 

7046-30 

7032-35 

7036-35 

7042-35 

7046-35 

7032-45 

7036-45 

7042-45 

7046-45 

7032-55 

7036-55 

7042-55 

7046-55 

Units 

Min. 

Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. | Max. 

BUSY/INTERRUPT TIMING 

tBLA 

BUSY LOW from Address Match 


20 


20 


20 


25 


30 

ns 

*BHA 

BUSY HIGH from 

Address Mismatch! 15 ! 


20 


20 


20 


25 


30 

ns 

tBLC 

BUSY LOW from CE LOW 


20 


20 


20 


25 


30 

ns 

tBHC 

BUSY HIGH from CE HIGH! 15 ! 


20 


20 


20 


25 


30 

ns 

tps 

Port Set Up for Priority 

5 


5 


5 


5 


5 


ns 

tWB 1161 

R/W LOW after BUSY LOW 

0 


0 


0 


0 


0 


ns 

tWH 

R/W HIGH after BUSY HIGH 

20 


30 


30 


35 


35 


ns 

tBDD 

BUSY HIGH to Valid Data 


25 


30 


35 


45 


45 

ns 

*DDD 

Write Data Valid to 

Read Data Valid 


Note 

17 


Note 

17 


Note 

17 


Note 

17 


Note 

17 

ns 

tWDD 

Write Pulse to Data Delay 


Note 

17 


Note 

17 


Note 

17 


Note 

17 


Note 

17 

ns 

INTERRUPT TIMINGt 18 ! 

*WINS 

R/W to INTERRUPT Set Time 


25 


25 


25 


35 


45 

ns 

tEINS 

CE to INTERRUPT Set Time 


25 


25 


25 


35 


45 

ns 

tlNS 

Address to INTERRUPT 

Set Time 


25 


25 


25 


35 


45 

ns 

tOINR 

OE to INTERRUPT 

Reset Time! 15 ] 


25 


25 


25 


35 


45 

ns 

tEINR 

CE to INTERRUPT 

Reset Timet 15 ! 


25 


25 


25 


35 


45 

ns 

tlNR 

Address to INTERRUPT 

Reset Time! 15 ! 


25 


25 


25 


35 


45 

ns 


Notes: 

15. These parameters are measured from the input signal changing, until 18. 

the output pin goes to a high-impedance state. 19 . 

16. CY7C142/CY7C146 only. 20. 

17. Awrite operation on Port A, where Port A has priority, leaves the data 21. 

on Port B’s outputs undisturbed until one access time after one of the 22 

following: 

A. BUSY on Port B goes HIGH. 

B. Port B’s address toggled. 

C. UEfor Port B is toggled. 

D. R/W for Port B is toggled during valid read. 

Switching Waveforms 


52-pin LCC/PLCC versions only. 

R/W is HIGH for read cycle. 

Device is continuously selected, CE = Vil and OE = Vil- 
Address valid prior to or coincident with CE transition LOW. 

If 0E is LOW during a R/W controlled write cycle, the write pulse 
width must be the larger of tpwE or tnzWE + *SD to allow the data I/O 
pins to enter high impedance and for data to be placed on the bus for 
the required tsD- 

If the CE LOW transition occurs simultaneously with or after the R/W 
LOW transition, the outputs remain in a high-impedance state. 


Read Cycle No. iP*. *1 Either Port-Address Access 



* t RC ► 


ADDRESS y 

K > 

< 


r* foHA H 

*AA ► 


DATA OUT PREVIOUS DATA VALID ) 


DATA VALID 


Cl 32-7 


2 
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CY7C132/CY7C136 

CY7C142/CY7C146 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 




« t RC ► 


ADDRESSr y 

^ ADDRESS MATCH ^ 

< 

R/Wr 

\ 

« *PWE *■ 

s / 

^ 

Dinr 


) 

^ VALID 

“x 

— * 

tps 

h*— 




ADDRESSl 

3 



ADDRESS MATCH 





1 


^ ^ 1 

BUSYl 




r*- l BHA ^ 


1 



m t E 


dout l 



^ VALID 




C132-5 

r tuuu *■ 

tWDD *■ 


Write Cycle No.l (OE TH-States Data I/Os - Either Port) l 14 > 22 1 

Either Port 


ADDRESS 

CE 

R/W 

DATAin 

OE 


3 

P— — !■■■■■■—■ P 

S 

Si 

I 

** tsCE *■ 

s z 

MS 

HHa 


1 

J 




m ^ 

BBS 



* DATA VALID 


1 





°OUT ))>>>>$ 


HIGH IMPEDANCE 
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Switching Waveforms (continued) 

Write Cycle No. 2 (R/WTM-States Data I/Os - Either Port)[ 14 > 23 l 

Either Port 



2 


Cl 32- 11 


SRAMs 



CY7 C132/CY7C136 
CY7C142/CY7C146 



_ CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 

Busy Timing Diagram No. 2 (Address Arbitration) 


Left Address Valid First: 


ADDRESSl 

ADDRESSr 

BLJSYr 



*• tRG OR t wc ► 


\ 

7 

^ ADDRESS MATCH ^ 

^ ADDRESS MISMATCH 


h— tps -*| 



> 

< 

X 


U— ^BLA H 


|** *BHA H 



\ / 

7 

Cl 32- 


Right Address Valid First: 


ADDRESSr 

ADDRESSl 

BOSY l 



■*“ *RcO Rt WC ► 


) 

^ ADDRESS MATCH ^ 

^ ADDRESS MISMATCH 


— tps — *■ 



> 

< 

X 


tBLA *■ 


** tBHA *■ 



S 7 

7 

Cl 32 


Busy Timing Diagram No. 3 (Write with BUSY, Slave: CY7C142/CY7C146) 


CE 


\ 
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Switching Waveforms (continued) 
Interrupt Timing Diagrams! 18 ! 






NORMALIZED t PC NORMALIZED t M NORMALIZED I 


CY7C132/CY7C136 

CY7C142/CY7C146 



Typical DC and AC Characteristics 



NORMALIZED SUPPLY CURRENT 



0.6 I 1 1 

-55 25 125 



SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


TYPICAL POWER-ON CURRENT 



0 1.0 2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (PF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHZ) 
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^ SEMICONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C132— 25LC 

L68 

Commercial 

30 

CY7C132— 30DC 




CY7C132— 30LC 




CY7C132— 30PC 

P25 



CY7C132— 30DI 

D26 

Industrial 


CY7C132— 30PI 

P25 


35 

CY7C132— 35DC 

D26 

Commercial 


CY7C132— 35LC 

L68 



CY7C132— 35PC 

P25 



CY7C132— 35DI 

D26 

Industrial 


CY7C132— 35PI 

P25 



CY7C132— 35DMB 

D26 

Military 


CY7C132— 35FMB 

F78 



CY7C132— 35LMB 

L68 


45 

CY7C132— 45DC 

D26 

Commercial 


CY7C132— 45LC 

L68 



CY7C132— 45PC 

P25 



CY7C132— 45DI 

D26 

Industrial 


CY7C132— 45PI 

P25 



CY7C132-45DMB 

D26 

Military 


CY7C132— 45FMB 

F78 



CY7C132— 45LMB 

L68 


55 

CY7C132-55DC 

D26 

Commercial 


CY7C132— 55LC 

L68 



CY7C132— 55PC 

P25 



CY7C132— 55DI 

D26 

Industrial 


CY7C132— 55PI 

P25 



CY7C132— 55DMB 

D26 

Military 


CY7C132— 55FMB 

F78 



CY7C132— 55LMB 

L68 



Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C136— 25JC 

J69 

Commercial 

CY7C136— 25LC 

L69 

30 

CY7C136— 30JC 

J69 

Commercial 

CY7C136— 30LC 

L69 

CY7C136— 30JI 

J69 

Industrial 

35 

CY7C136— 35JC 

J69 

Commercial 

CY7C136— 35LC 

L69 

CY7C136— 35JI 

J69 

Industrial 

CY7C136— 35LMB 

L69 

Military 

45 



Commercial 



CY7C136-45JI 

J69 

Industrial 

CY7C136— 45LMB 

L69 

Military 

55 

CY7C136— 55JC 

J69 

Commercial 

CY7C136— 55LC 

L69 

CY7C136— 55JI 

J69 

Industrial 

CY7C136— 55LMB 

L69 

Military 


2-101 


SRAMs 




























































CYPRESS 

SEMICONDUCTOR 


CY7C132/CY7C136 

CY7C142/CY7C146 


Ordering Information (continued) 



Ordering Code 

Package 

EB9 

25 

CY7C142— 25LC 

L68 

Commercial 

30 

CY7C142— 30DC 

D26 

Commercial 


CY7C142— 30LC 

L68 



CY7C142— 30PC 

P25 



CY7C142— 30DI 

D26 

Industrial 


CY7C142-30PI 

P25 


35 

CY7C142-35DC 

D26 

Commercial 


CY7C142— 35LC 

L68 



CY7C142— 35PC 

P25 



CY7C142— 35DI 

D26 

Industrial 


CY7C142— 35PI 

P25 



CY7C142— 35DMB 

D26 

Military 


CY7C142— 35FMB 

F78 



CY7C142— 35LMB 

L68 


45 

CY7C142— 45DC 

D26 

Commercial 


CY7C142— 45LC 

L68 



CY7C142— 45PC 

P25 



CY7C142— 45DI 

D26 

Industrial 


CY7C142— 45PI 

P25 



CY7C142— 45DMB 

D26 

Military 


CY7C142— 45FMB 

F78 



CY7C142— 45LMB 

L68 


55 

CY7C142— 55DC 

D26 

Commercial 


CY7C142— 55LC 

L68 



CY7C142— 55PC 

P25 



CY7C142— 55DI 

D26 

Industrial 


CY7C142— 55PI 

P25 



CY7C142— 55DMB 

D26 

Military 


CY7C142— 55FMB 

F78 



CY7C142— 55LMB 

L68 



Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

25 

CY7C146-25JC 

J69 

Commercial 

CY7C146-25LC 

L69 

30 

CY7C146— 30JC 

J69 

Commercial 

CY7C146— 30LC 

L69 

CY7C146— 30JI 

J69 

Industrial 

35 

CY7C146-35JC 

J69 

Commercial 

CY7C146-35LC 

L69 

CY7C146-35JI 

J69 

Industrial 

CY7C146— 35LMB 

L69 

Military 

45 

CY7C146— 45JC 

J69 

Commercial 

CY7C146 — 45LC 

L69 

CY7C146— 45JI 

J69 

Industrial 

CY7C146— 45LMB 

L69 

Military 

55 

CY7C146— 55JC 

J69 

Commercial 

CY7C146— 55LC 

L69 

CY7C146— 55JI 

J69 

Industrial 

CY7C146— 55LMB 

L69 

Military 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vih 

1,2,3 

Vil Max. 

1,2,3 

IlX 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBl 

1, 2,3 

ISB2 

1, 2,3 

ISB3 

1, 2,3 

ISB4 

1,2,3 


CY7C132/CY7C136 

CY7C142/CY7C146 



Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10, 11 

tACE 

7, 8,9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

t\vc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

*AW 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Parameters 

Subgroups 

BUSY/INTERRUPT TIMING 

tBLA 

7, 8, 9, 10, 11 

*BHA 

7, 8, 9, 10, 11 

tBLC 

7, 8, 9, 10, 11 

tBHC 

7, 8, 9, 10, 11 

tps 

7, 8, 9, 10, 11 

tWINS 

7, 8, 9, 10, 11 

tEINS 

7, 8, 9, 10, 11 

tlNS 

7, 8, 9, 10, 11 

tOINR 

7, 8, 9, 10, 11 

tEINR 

7, 8, 9, 10, 11 

tlNR 

7, 8, 9, 10, 11 

BUSY TIMING 

t\VB t24] 

7, 8, 9, 10, 11 

tWH 

7, 8, 9, 10, 11 

tBDD 

7, 8, 9, 10, 11 


Note: 

24. CY7C142/CY7C146 only. 
Document #: 38-00061 -F 
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CY7B134 

CY7B135 

PRELIMINARY CY7B1342 


s / SEMCONDUCTOR 4K x 8 Dual-Port Static RAMs 
and 4K x 8 Dual-Port Static RAM with Semaphores 


Features 

• 0.8-micron BiCMOS for high 
performance 

• High-speed access 

— 20 ns (commercial) 

— 25 ns (militaiy) 

• Automatic power-down 

• Fully asynchronous operation 

• 7B1342 includes semaphores 

• 7B134 available in 48-pin DIP, 48-pin 
LCC 

• 7B135/7B1342 available in 52-pin 
LCC/PLCC 


Functional Description 

The CY7B134, CY7B135, and CY7B1342 
are high-speed BiCMOS 4K x 8 dual-port 
static RAMs. The CY7B1342 includes 
semaphores that provide a means to allo- 
cate portions of the dual-port RAM or any 
shared resource. Two ports are provided 
permittingindependent, asynchronous ac- 
cess for reads and writes to any location in 
memory. Application areas include inter- 
processor/multiprocessoriesigns,commu- 
nicationsstatus buffering, and dual-port vi- 
deo/graphicsmemory. 

Each port has independent control pins: 
chip enable (CE), read or write enable (R/ 
W), and output enable (OE). The 
CY7B 134/135 are suited for those systems 


that do not require on-chip arbitration or 
are intolerant of wait states. Therefore, the 
user must be aware that simultaneous ac- 
cess to a location is possible. Semaphores 
are offered on the CY7B1342 to assist in 
arbitrating between ports. The semaphore 
logic is comprised of eight shared latches. 
Only one side can control the latch (sema- 
phore) at any time. Control of a sema- 
phore indicates that a shared resource is in 
use. An automatic power-down feature is 
controlled independently on ea ch por t by a 
chip enable (CE) pin or SEM pin 
(CY7B1342 only). 

The CY7B134 is available in 48-pin DIP 
and 48-pin LCC. The CY7B135 and 
CY7B1342 are available in 52-pin LCC / 
PLCC. 


Logic Block Diagram 


ce l 

oe l 

Am . 
a-iol ' 

I/07L 
l/O0L - 











■ 

R 


WA 


m 



1 


COLUMN U_ 

I/O V 


- 0=51 

— CE; 


N- 


1 


COLUMN 

I/O 








a 

I 

■ 

■ 


i 

i 


ii 



Aql 


ROW 

SELECT 


3 




MEMORY 

ARRAY 


ROW 

SELECT 


R/W r 

CEr 

OEr 

Aiir 

A-ior 


I/0 7 r 

I/OoR 


AgR 

Aqr 


Am 


Aql 

CEl 

oe l 

r/w l 


SEMAPHORE 
ARBITRATION 
(7B1342 only) 


a iir 


Aor 

CEr 

OEr 

r/Wr 


_ (7B1 342 only) 

sem l — 


(7B1342 only) 
SEMr 


1342-1 


Selection Guide 



7B134-20 
7B135-20 
7B1342— 20 

7B134-25 

7B135-25 

7B 1342— 25 

7B134-35 
7B135-35 
7B1342— 35 

Maximum Access Time (ns) 

20 

25 

35 

MaximumOperating 

Current (mA) 

Commercial 

240 

220 

210 

Military 


280 

250 

Maximum Standby 

Current (mA) 

Commercial 

80 

75 

70 

Military 


80 

75 
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CY7B135 

CY7B1342 



WM CYPRESS 

f.W SEMICONDUCTOR 


Pin Configurations 


CE L 

r/w l 

Am 

a io l 

oe l 

Aol 

Ail 

a 2L 

a 3 l 

A4L 

A 5 L 

A6L 

A 7 L 

Asl 

A 9 L 

1/OoL 

I/Oil 

l/0 2L 

I/O 3 L 

I/O 4 L 

I/O 5 L 

1/OeL 

I/07L 

GND 


DIP 

Top View 

dT^^sh 

c 2 47 3 

[ 3 46 3 

[ 4 45 U 

C 5 44 U 

C 6 43 3 

C 7 42 ] 

[ 8 41 3 

[9 40 3 

C 10 39 3 

C 11 38 3 

C 12 7B13^ 7 3 

C 13 36 3 

C 14 35 3 

C 15 34 3 

C 16 33 3 

C 17 32 3 

C 18 31 3 

C 19 30 3 

C 20 29 3 

C 21 28 3 

C 22 27 3 

C 23 26 3 

C 24 25 3 


LCC 
Top View 


Vcc 

CEr 

R/Wr 

Aiir 

AlOR 

OEr 

Aor 

Air 

a 2R 

A 3 R 

A 4 R 

A 5 R 

A 6 R 

A 7 R 


l/o 7 R 

I/0 6 r 

i/o 5 r 

I/04R 

*/0 3 R 

l/0 2 R 

l/OlR 

I/Oor 


1342-2 


o ^uT'oilBF # 1 - o.lEF 
<fUo <r <rcilo > lo I ic <"lo 



Aor 

Air 

A 2R 

A 3 r 

A 4 R 

A 5 r 

A6R 

A 7 R 

AflR 

A 9 R 

l/o 7 R 

l/0 6 R 


1342-4 


PRELIMINARY 


LCC/PLCC 
Top View 


-JliiT 1 o ^ O q ilS" ^ O 

<Plo <r<rz eIo > be 2 


«r<r 



-J -J rJ o Q ccarcccraririr 

't IT) (O N 7 7 O r- C\J CO ^ IO (D 

§§§§ 0 §§ 5CC55 


OEr 

Aor 

Air 

A 2R 

A 3 r 

A 4 R 

A 5 R 

Aor 

A 7 R 

A 8R 

A 9 R 

NC 

I/0 7 r 


LCC/PLCC 
Top View 


iiik'liffli 



OEr 

Aor 

Air 

A 2R 

A 3 r 

A 4 R 

A 5 R 

A6R 

A 7 R 

Asr 

A 9 R 

NC 

I/0 7 r 


1342-5 
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Pin Definitions 


Left Port 

Right Port 

Description 

AoL-llL 

AoR-llR 

Address Lines 

CEl 

OEr 

Chip Enable 

OE l 

OEr 

Output Enable 

R/W l 

RAVr 

Read/Write Enable 

SEMl 

(CY7B1342 

only) 

SEMr 

(CY7B1342 

only) 

SemaphoreEnable . When asserted LOW, allows access to eight semaphores. The three least 
significant bits of the address lines will determine which semaphore to write or read. The 
I/Oo pin is used when writing to a semaphore . Semaphores are requested by writing a 0 into 
the respective location. 
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CYPRESS 

'ZLgZ'V SEMICONDUCTOR 


PRELIMINARY 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential 

(Pin 48 to Pin 24) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input VoltageM -3.0Vto+7.0V 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military!^ 

-55°Cto+125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Rangel 3 ! 


Parameter 

Description 

Test Conditions 

7B134-20 
7B135-20 
7B1342— 20 

7B134-25 
7B135-25 
7B1342— 25 

7B134—35 
7B135-35 
7B 1342 — 35 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

V OH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 

El 




[EgjM 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iol = 4.0 mA 


0.4 


0.4 


0.4 

V 


Input HIGH Voltage 


2.2 


2.2 


2.2 


V 

Vil 

Input LOW Voltage 



0.8 


0.8 


mg 

mm 

Iix 

Input Load Current 

GND < Vi < V C c 


+ 10 

-10 

+ 10 

-10 

+ 10 

D9 

mi 

Output Leakage Current 

Outputs Disabled, 

GND < V 0 < V C c 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

H 

mmm 

Operating Current 

V C c = Max., 

I out = 0 mA 

ComT 


240 


220 


210 

B| 

Mil 




280 


250 

ISBl 

Standby Current 
(Both Ports TTL Levels) 

CE l and CEr >. Vm, 
f=fMAX [4 ' 

ComT 


80 


75 


70 

mA 

Mil 




80 


75 

m 

Standby Current 
(One Port TTL Level) 

CEl and CEr >. Vh, 

f = w [41 

ComT 


150 


140 


130 

mA 

Mil 




180 


160 

■ 

Standby Current 
(Both Ports CMOS Levels) 

Both Ports 

CE and CEr > Vcc — 0.2V, 
Vin > Vcc - 0.2V 
or Vin <L (X2V, f = Ol 4 ! 

ComT 


15 


15 


15 

mA 

Mil 




30 


30 

ISB4 

Standby Current 
(One Port CMOS Level) 

One Port 

CE l or CEr > V CC ~ 0.2V, 
Vin Vcc — 0.2V or 

Vin <. 0 2V, Active 

Port Outputs, f = fMAX^ 

ComT 


130 


120 

i 


110 

mA 

Mil 






130 


Capacitance t 5 ! 


Parameters 

Description 

Test Conditions 


Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 


Notes: 

1 . Pulse width < 20 ns. 5. Tested initially and after any design or process changes that may affect 

2. Ta is the “instant on” case temperature. these parameters. 

3. See the last page of this specification for Group A subgroup testing in- 6. For all packages except DIP and cerDIP (D26, P25), which have maxi- 
formation. mums of Qn = 15 pF, Cout = 15 pF. 

4. fMAX = IArc = All inputs cycling at f = IArc (except output enable), 
f = 0 meas no address or control lines change. This applies only to in- 
puts at CMOS level standby Isb3- 
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W SEMICONDUCTOR 


PRELIMINARY 


CY7B134 

CY7B135 

CY7B1342 


AC Test Loads and Waveforms 


(a) Normal Load (Load 1) 


R th = 250X1 


R th = 250X1 


OUTPUT O- — > 1 

» OUTPUT O 


OUTPUT O j wv 

I 

c = 30pF =±= 

1 

: R1 = 347X1 C = 30pF = 

i 

= 

C = 5 pF =fc 

JL J 

L J 

- t 

► V TH = 1 .4V -=r « » 


(b) Thevenin Equivalent (Load 1) 


(c) Three-State Delay (Load 3) 

1342-8 


ALL INPUT PULSES 



1342-9 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

7B134-20 

7B135-20 

7B 1342— 20 

7B134-25 
7B135-25 
7B1342— 25 

7B134-35 

7B135-35 

7B1342-35 

Units 


Min. | Max. 


READ CYCLE 

tRC 

Read Cycle Time 

20 


25 


35 


ns 

tAA 

Address to Data Valid 


20 


25 


35 

ns 

tOHA 

Output Hold From Address Change 

3 


3 


3 


ns 

tACE 

CE LOW to Data Valid 


20 


25 


35 

ns 

tDOE 

OE LOW to Data Valid 


13 


15 


20 

ns 


OE Low to Low Z 

3 


3 


3 


ns 


OE HIGH to HighZ 


13 


15 


20 

ns 

tLZCE^ 

CE LOW to Low Z 

3 


3 


3 


ns 

tHZCE^ 

CE HIGH to HighZ 


13 


15 


20 

ns 

tpu 

CE LOW to Power Up 

0 




0 


ns 

tpD 

CE HIGH to Power Down 


20 


25 


35 

ns 

WRITE CYCLE 

twc 

Write Cycle Time 

20 


mm 


35 


ns 

tsCE 

CE LOW to Write End 

15 




30 


ns 

tAW 

Address Set-Up to Write End 





30 


ns 

*HA 

Address Hold From Write End 

2 


2 


2 


ns 

tSA 

Address Setup to Write Start 

0 


0 


0 


ns 


Write Pulse Width 

15 


20 


25 


ns 

tSD 

Data Set-up to Write End 

13 


15 


15 


ns 

tHD 

Data Hold From Write End 

0 


0 


0 


ns 


R/WLOWto HighZ 




15 


20 

ns 

tLZWE^ 9J 

R/WHIGHto Low Z 

3 


3 


3 


ns 
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CY7B134 

CY7B135 

PRELIMINARY CY7B1342 


Switching Characteristics Over the Operating Rangel 7 ’ 8 ] (continued) 


Parameters 

Description 

7B134— 20 
7B135-20 

7B 1342— 20 

7B134-25 
7B135-25 
7B1342— 25 

7B134-35 
7B135-35 
7B1342— 35 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

WRITE CYCLE (continued) 


Write Pulse to Data Delay 


40 


50 



ns 

i 

Write Data Valid to Read Data Valid 


30 


30 


1 35 

ns 

SEMAPHORETIMINGt 11 ! 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

10 


10 


15 


ns 

tSWRD 

SEM Flag Write to Read Time 

5 


5 


5 


ns 

tSPS 

SEM Flag Contention Window 

5 


5 


5 


ns 


Notes: 

7. See the last page of this specification for Group A subgroup testing in- 
formation. 

8. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3 .OV, and output loading 
of the specified Iol/Ioh and 30 pF load capacitance 

9. Test conditions used are Load 3 . 


10. For information on port-to-port delay through RAM cells from writ- 
ing port to reading port, refer to Read Timing with Port-toPort Delay 
waveform. 

11. Semaphore timing applies only to CY7B1342. 

12. R/W is HIGH for read cycle. 

13. Device is continuously selected, CE = Vil and OE = Vil. 

14. Address valid prior to or coincident with CE transition LOW. 


Switching Waveforms 

Read Cycle No. it 12 ’ 13 ! 


Either Port Address Access 



■* t RC ► 


ADDRESS y 

< > 

< 


l* to HA 

tAA ► 


DATA OUT PREVIOUS DATA VALID y 

OCXXXX) 

^ DATA VALID 
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PRELIMINARY 


CY7B134 

CY7B135 

CY7B1342 


SEMCONDUCTOR ■- -- 

Switching Waveforms 

Read Timing with Port-to-Port Delayt 15 ! 



^ t wc ^ 


ADDRESSr y 

^ MATCH y 

< 


1 



DrtAL 

* KWt * 

X. / 


/ 

« VlD 


l SD *» 

DATAinr 

) 

^ VALID 

~>K 





ADDRESSl 

MATCH 






i 


r l DDD q 

DATAoutl 

) 

^ VALID 




** tWDD ► 


Write Cycle No. 1: OE Tri-States Data I/Os (Either Port)! 16 ’ 17 ’ 18 ! 


ADDRESS 


SEMH9 ] or CE 


R/W 


DATAin 


ZD 

■* twc ** 

< ~> 

d 

m 


t S CE ** 

s z 





t AW — *■ 

tpwE 

■* t(HA *■ 



t S A ► 

s z 

h { SD ^ 

Z 

t H D ■+* 


< 


DATA VALID 


01 


“ t# »” ■ > ■ >>>> >: * 


t|-IZOE 


HIGH IMPEDANCE 




Note: 

15. CE L = CEr =LOW; RAV L = HIGH 

16. Th e inte rnal write timeof the memory is defined by the overlap of CE 
or SEM LOW and R/W LOW Both signals must be LOW to initiate 
a write and either signal can terminate a write by going HIGH. The 
data input set-up and hold timing should be referenced to the rising 
edge of the signal that terminates the write. 

17. R/W must be HIGH during all address transactions. 


18. If OE is LOW during a R/W controlled write cycle, the write pulse 
width must be the larger of tpwE or (tnzwE + tsD) to allow the I/O 
drivers to turn off and data to be placed on the bus for the required 
tsD- If CE is HIGH during a R/W controlled write cycle (as in this ex- 
ample), this requirement does not apply and the write pulse can be as 
short as the specified tpwE- 

19. SEM only applies to CY7B1342 
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Switching Waveforms (continued) 

Write Cycle No. 2: R/W TH- States Data I/Os (Either Port)f 17 ’ 20 ] 




Notes: 

20. Data I/O pins enter high-impedance when OE is held LOW during 21 . CE = HIGH for the duration of the above timing (both write and read 

write. cycle). 
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Switching Waveforms (continued) 

Timing Diagram of Semaphore Contention (CY7B1342 only)! 22 ’ 23 ’ 24 ! 
Aql- a 2L MATCH 


X 


2 


R/w L 7 

/ 

SEM l y 

/ 

r 1 sps *j 


Aor-A 2 r MATCH 

X 

R/Wr 7 


/ ■ 

semr 7 

/ 


' 1342-16 

Notes: 

22. I/Oor = I/Ool = LOW (request semaphore); CEr = CEl = HIGH 24. If tsps is violated, it is gauranteed that only one side will gain access to 

23. Semaphores are reset (available to both ports) at cycle start. the semaphore. 
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Architecture 

The CY7B134 and CY7B135 consist of an array of 4K words of 8 
bits each of d ual-p ort RAM cells, I/O and address lines, and control 
signals (CE, OE, R /W). Two semaphore control pins exist for the 
CY7B1342 (SEMl/r). 

Functional Description 

Write Operation 

Data must be set up for a duration of tsD before the rising edge of 
R/W in order to guarantee a valid write. Since there is no on-chip 
arbitration, the user must be sure that a specific location will not be 
accessed simultaneously by both ports or erroneous data could re- 
sult. A write operation is controlled by either the OE pin (see Write 
Cycle No. 1 timing diagram) or the R/W pin (see Write Cycle No. 
2 timing diagram). Data can be written tezOE after the OE is deas- 
serted or tnzwE after the falling edge of R/W. Required inputs for 
write operations are summarized in Table 1 . 

If a location is being written to by one port and the opposite port 
attempts to read the same location, a port-to-port flowthrough 
delay is met before the data is valid on the output. D ata will be valid 
on the port wishing to read the location toDD after the data is pres- 
ented on the writing port. 

Read Operation 

When reading the device, the user must assert both the OEand CE 
pins. Data will be available tACE after CE or tpoE after OE are as- 
sert ed. If the user of the CY7B1342 wishes to access a semaphore, 
the SEM pin must be asserted instead of the CE pin. Required in- 
puts for read operations are summarized in Table 1 . 

Semaphore Operation 

The CY7B 1342 provides eight semaphore latches which are sepa- 
rate from the dual port memory locations. Semaphores are used to 
reserve resources which are shared between the two ports. The 
state of the semaphore indicates that a resource is in use. For exam- 
ple, if the left port wants to request a given resource, it sets a latch 
by writing a zero to a semaphore location. The left port then veri- 
fies its succe ss in s etting the latch by reading it. After writing to the 
semaphore, SEM or OE must be deasserted for tsop before at- 
tempting to read the semaphore. The semaphore value will be 
available tswRD + t^OE after the rising edge of the semaphore 
write. If the left port was successful (reads a zero), it assumes con- 
trol over the shared resource, otherwise (reads a one) it assumes 
the right port has control and continues to poll the semaphore. 
When the right side has relinquished control of the semaphore (by 
writing a one), the left side will succeed in gaining control of the 
semaphore.If the left side no longer requires the semaphore, a one 
is written to cancel its request. 

Semaphores are accessed by asserting SEM LOW. The SEM pin 
functions as a chip e nable for the semaphore latches. CE must re- 
main HIGH during SEM LOW. A 0-2 represents the semaphore 
address. OE and R/W are used in the same manner as a normal 
memory access. When writing or reading a semaphore, the other 
address pins have no effect. 

When writing to the semaphore, only I/Oo is used. If a 0 is written 
to the left port of an unused semaphore, a one will appear at the 
same semaphore address on the right port. That semaphore can 
now only be modified by the side showing a zero (the left port in 
this case). If the left port now relinquishes control by writing a one 
to the semaphore, the semaphore will be set to one for both sides. 
However, if the right port had requested the semaphore (written a 
zero) while the left port had control, the right port would immedi- 
ately own the semaphore. Table 2 shows sample semaphore opera- 
tions. 


PRELIMINARY 


When reading a semaphore, all eight data lines output the sema- 
phore value. The read value is latched in an output register to pre- 
vent the semaphore from changing state during a write from the 
other port. If both ports request a semaphore control by writing a 
0 to a semaphore within t$ps of each other, it is guaranteed that 
only one side will gain access to the semaphore. 


Table 1. Non-contending Read/Write 


Inputs 

Outputs 

Operation 

CE 

R/W 

OE 

SEM 

I/O 0 - I/O 7 

H 

X 

X 

H 

HighZ 

Power-Down 

H 

H 

L 

L 

Data Out 

Read DatajN 
Semaphore 

X 

X 

H 

X 

HighZ 

I/O Lines Disabled 

H 

-T" 

X 

L 

Data In 

Write to Semaphore 

L 

H 

L 

H 

Data Out 

Read 

L 

L 

X 

H 

Data In 

Write 

L 

X 

X 

L 


Illegal Condition 


Table 2. Semaphore Operation Example 


Function 

I/O 0 

Left 

I/Oo 

Right 

Status 

No Action 

1 

1 

Semaphore free 

Left port writes 
semaphore 

0 

1 

Left port obtains 
semaphore 

Right port writes 0 
to semaphore 

0 

1 

Right side is denied 
access 

Left port writes 1 to 
semaphore 

1 

0 

Right port is granted 
access to Semaphore 

Left port writes 0 to 
semaphore 

1 

0 

No change. Left port 
is denied access 

Right port writes 1 
to semaphore 

0 

1 

Left port obtains 
semaphore 

Left port writes 1 to 
semaphore 

1 

1 

No port accessing 
semaphoreaddress 

Right port writes 0 
to semaphore 

1 

0 

Right port obtains 
semaphore 

Right port writes 1 
to semaphore 

1 

1 

No port accessing 
semaphore 

Left port writes 0 to 
semaphore 

0 

1 

Left port obtains 
semaphore 

Left port writes 1 to 
semaphore 

1 

1 

No port accessing 
semaphore 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

20 

CY7B134-20PC 

P25 

Commercial 

CY7B134-20DC 


CY7B134-20LC 


25 

CY7B134-25PC 

P25 

Commercial 

CY7B134-25DC 

D26 

CY7B134-25LC 

L68 

CY7B134-25PI 

P25 


CY7B134-25DI 

D26 

CY7B134-25DMB 

D26 

Military 

CY7B134— 25LMB 

L68 

35 

CY7B134-35PC 

P25 


CY7B134-35DC 

D26 

CY7B134-35LC 

L68 

CY7B134-35PI 

P25 

Industrial 

CY7B134-35DI 

D26 

CY7B134-35DMB 

D26 

Military 

CY7B134-35LMB 

L68 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7B135-20LC 


Commercial 

CY7B135-20JC 

J69 

25 

CY7B135-25LC 

L69 

Commercial 

CY7B135-25JC 

J69 


J69 

Industrial 


L69 

Military 

35 

CY7B135-35LC 

L69 

Commercial 

CY7B135-35JC 

J69 

CY7B135-35JI 

J69 

Industrial 

CY7B135-35LMB 

L69 

Military 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7B1342-20LC 

L69 

Commercial 

CY7B1342-20JC 

J69 

25 

CY7B1342-25LC 

L69 

Commercial 

CY7B1342-25JC 

J69 

CY7B1342-25JI 

J69 

Industrial 

CY7B1342— 25LMB 

L69 

Military 

35 

CY7B1342-35LC 

L69 

Commercial 

CY7B1342-35JC 

J69 

CY7B1342-35JI 

J69 

Industrial 

CY7B1342-35LMB 

L69 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VOL 

1,2,3 

VlH 

1, 2,3 

VlLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1 , 2 , 3 ' 

los 

1, 2,3 

Icc 

1, 2,3 

ISBI 

1, 2,3 

ISB2 

1,2,3 

ISB3 

1,2,3 

1SB4 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

Ua 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

*ACE 

7, 8, 9, 10, 11 

tDOE 


WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10,11 

SEMAPHORE CYCLE 

tSOD 

7, 8, 9, 10,11 

tsWRD 

7, 8, 9, 10, 11 

tsps 

7, 8, 9, 10, 11 
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SEMICONDUCTOR 


4K x 8/9 Dual-Port Static RAM 
with Sem, Int, Busy 


Features 

• 0.8-micron BiCMOS for high per- 
formance 

• High-speed access 
— 15 ns (com’l) 

— 25 ns (mil) 

• Automatic power-down 

• Fully asynchronous operation 

• Master /Slave select pin allows bus 
width expansion to 16/18 bits or more 

• Busy arbitration scheme provided 

• Semaphores included to permit soft- 
ware handshaking between ports 

• INT flag for port-to-port communica- 
tion 

• Available in 68-pin LCC/PLCC/PGA 

• TTL compatible 


Functional Description 

The CY7B138 and CY7B139 are high- 
speed BiCMOS 4Kx 8 and 4Kx 9 dual-port 
static RAMs. Various arbitration schemes 
are included on the CY7B138/9 to handle 
situationswhen multiple processors access 
the same piece of data. Two ports are pro- 
vided permitting independent, asynchro- 
nous access for reads and writes to any lo- 
cation in memory. The CY7B 138/9 can be 
utilized as a standalone 64-Kbit dual-port 
static RAM or multiple devices can be com- 
bined in order to function as a 16/18-bit or 
wider master/slave dual-port static RAM. 
An M/S pin is provided for implementing 
16/18-bit or wider memory applications 
without the need for separate master and 
slave devices or additional discrete logic. 
Application areas include interprocessor/ 
multiprocessor designs, communications 
status buffering, and dual-port video/ 
graphicsmemory. 


Each port has independent control pins: 
chip_enable (CE), read or write enable 
(R/W), and output enable (O E). Two flags 
are provided on each port (BUSY and 
INT). BUSY signals that the port is trying 
to access the same location currently being 
acces sed b y the other port. The interrupt 
flag (INT) permits communication be- 
tween ports or systems by means of mail 
box or message center. The semaphores 
are used to pass a flag, or token, from one 
port to the other to indicate that a shared 
resource is in use. The semaphore logic is 
comprised of eight shared latches. Only 
one side can control the latch (semaphore) 
at any time. Control of a semaphore indi- 
cates that a shared resource is in use. An 
automatic power-down feature is con- 
trolled independently on eac h port by a 
chip enable (CE) pin or SEM pin. 

The CY7B138 and CY7B139 are available 
in 68-pin LCCs, PLCCs, and PGAs. 


Logic Block Diagram 



R/Wr 

CEr 

OEr 

Aiir 

A-ioR 

l/0 8R (7B139) 
I/0 7 r 

I/Oor 

BUSYrH ■ 2 ] 

A9R 

Aqr 


B138-1 


Not es; 

1. BUSY is an output in master mode and an input in slave mode. 2. Master: push-pull output and requires no pull-up resistor. 
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Pin Configurations 


68-Pin PGA 
Top View 



Asl 

A4L A;J1 _ Aql BUSYj_ M/5 INTr Air 

A3R 


53 

52 

49 47 45 43 41 39 37 

35 

34 

A 7L 

AfiL 

A3 L A^ INT l GND 0U$Y f Aqr A^ 

A4R 

Asr 

55 

54 


32 

33 

Asl 

AflL 


A7R 

Asr 

57 

56 


30 

31 

Aiil 

AlOL 


A9R 

AflR 

59 

58 


28 

29 

V C c 

NC 


Aiir 

AlOR 


63 62 

SEM(_ CE L 

65 64 

0E L R/W l 

67 66 

l/0<x_ NCW 


26 27 

GND NC 


22 23 

SEMp CEr 

20 21 
OEr R/Wr 


3 

5 7 9 

11 13 

15 

I/0 4 l 

GND I/Otl GND 

I/Oir v cc 

I/O4R 

4 

6 8 10 

12 14 

16 

I/Osl 

I/Osl V CC I/Oor 

1 

I 

1/OsR 


68-Pin LCC/PLCC 
Top View 

3 8 1 g'l’IlB' g g | } £ £££ 

[ 9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 ] 

vo a.p 10 60 i Asl 

^°3Lp 11 59 S A4L 

V0 4L? 12 58 S A3L 

I/O5 L [> 13 57 S A 2 l 

GND ^14 56 S A 1l 

*/°6Lp 15 55 S Aq L 

I/O7L p 16 54 S INTl 

V CC p 17 7B138/9 53 i BU5V L 

GNdS 18 52 C GND 

I/Oor p 19 51 C m/5 

I/OirJ> 20 50 S BUSYr 

>/02R p 21 49 S INTr 

^CC p 22 48S Aqr 

I/G3R p 23 47 S A 1R 

'/Oar p 24 46 S A 2 r 

•/05R p 25 45 S A3R 

I/Osr p 26 44 S A4R 

k 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 J 

3 § iffifeVitf S 


Pin Definitions 


Left Port 


I/OqL-7L(8L) 


Aql-iil 


ce l 


oe l 


rav l 


sem l 


Right Port 


I/O0R-7R(8R) 


Aqr-hr 


CEr 


OEr 


RAVr 


SEMr 


Notes: 

3. I/OgR on the CY7B139. 

4. I/08L on the CY7B139. 


Description 



Data Bus Input/Output 


Address Lines 


Chip Enable 


Output Enable 


Read/Write Enable 


Semaphore Enable. When asserted LOW, allows access to eight semaphores. 
The three least significant bits of the address lines will determine which sema- 
phore to write or read. The I/Oo pin is used when writing to a semaphore. 
Semaphores are requested by writing a 0 into the respective location. 


Interrupt Flag. INTlIs set when ri ght po rt writes location FFE and is cleared 
when left port reads location FFE. INTr is set when left port writes location 
FFF and is cleared when right port reads location FFF. 


Busy Flag 


Master or Slave Select 


Power 



Selection Guide 


Maximum Access Time (ns) 


Maximum Operating 
Current (mA) 


Maximum Standby 
Current for IsBl( m A) 


Commercial 


Military 


Commercial 


Military 


7B138-15 

7B139-15 

7B138-25 

7B139-25 

7B138-35 

7B139-35 

15 

25 

35 

260 

220 

210 


280 

250 

90 

75 

70 


80 

75 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 °C to + 150° C 

Ambient Temperature with 

Power Applied - 55°Cto + 125° C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltage! 5 ! - 3.5V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70° C 

5V ± 10% 

Industrial 

-40°C to + 85°C 

5V ± 10% 

Military! 6 ! 

— 55°C to + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range! 7 ! 


Parameter 

Description 

Test Conditions 

7B138-15 

7B139-I5 

7B138-25 

7B139-25 

7B138-35 

7B139-35 

Unit 



U23I 


E22JI 


VoH 

Output HIGH Voltage 

Vcc ~ Min., Ioh = “4.0 mA 

mm 


EEiI 


EEI 


mm 

VoL 


Vcc = Min., Iql - 4.0 mA 


BQ| 




m 

■■i 

Vih 

Input HIGH Voltage 








mm 

VlL 

Input LOW Voltage 





KOI 


KOI 

Ha 

Iix 

iUBwai 

GND < Vi< Vcc 


u 

BUJl 

cm 



■23 

k>z 

Output Leakage Current 

Output Disabled, GND < Vq <. Vcc 

■m 



im 



■23 

Icc 

Operating Current 

Vcc = Max., 

I OUT = 0 mA, 

Outputs Disabled 

ComT 


260 


220 


210 

mA 

SI 




280 


250 

ISBI 

Standby Current 
(Both Ports TTL Levels) 

mm 

ComT 


mm 


mm 


El 

mA 

Mil/lnd 




El 


mm 

J SB2 

Standby Current 
(One Port TTL Level) 


ComT 


mil 




El 

mA 

Mil/lnd 







ISB3 

Standby Current 
(BothPorts CMOSLevels) 

Both Ports 

CE and CEr > Vcc “ 0.2V 
Vin> V CC “0.2V 
or V IN <. 0.2V, f = Ot 8 ] 

ComT 


15 


m 


15 

mA 

Mil/lnd 




30 


30 

1SB4 

Standby Current 
(One Port CMOS Level) 

One Port 

CE l or CEr j> Vcc ~ 0.2V 
Vin >. Vcc — 0.2V or 

Vin <. 0.2V, Active 

Port Outputs, f = fMAX^ 

ComT 


140 


120 


110 

mA 

Mil/lnd 




150 


130 


Capacitance! 9 ! 


Parameters 

Description 

Test Conditions 

Max. 

Unit 

Qn 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

P F 

COUT 

Output Capacitance 

15 

PF 


Notes: 

5. Pulse width < 20 ns. 8. fMAX = IArc = All inputs cycling at f = IArc (except output enable). 

6. Ta is the “instant on” case temperature. f = 0 means no address or control lines change. This applies only to 

7. See the last page of this specification for Group A subgroup testing in- inputs at CMOS level standby IsB3- 

formation. 9. Tbsted initially and after any design or process changes that may affect 

these parameters. 
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AC Test Loads and Waveforms 


Fi 


(a) Normal Load (Load 1) 


PRELIMINARY 


CY7B138 

CY7B139 


Rjh = 250X1 


C = 30pF =4= 


“ 6 Vth = 1-4V 

(b) Thevenin Equivalent (Load 1) 


C = 5 pF — »— 


(c) Three-State Delay (Load 3) 
B138- 


OUTPUT O- 


1 


I 


C = 30 pF 


Load (Load 2) 


B138-7 


ALL INPUT PULSES 




3 ns 


B138-8 


Switching Characteristics Over the Operating Ranget 10 * 11 ! 


Parameters 

Description 

7B138-15 

7B139-15 

7B138-25 

7B139-25 

7B138-35 

7B139-35 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

| READ CYCLE | 

Irc 

Read Cycle Time 

15 


25 


35 


ns 

*AA 

Address to Data Validt 12 ] 


15 


25 


35 

ns 

tOHA 

Output Hold From Address Change 

3 


3 


3 


ns 

tACE 

CE LOW to Data Valid! 12 ! 


15 


25 


35 

ns 

tDOE 

OE LOW to Data Validt 12 ! 


10 


15 


20 

ns 

tLZOE^ 13 ! 

OE Low to Low Z 

3 


3 


3 


ns 

tHZOE [13] 

OE HIGH to High Z 


10 


15 


20 

ns 

tLZCE [13] 

CELOW to Low Z 

3 


3 


3 


ns 

t H ZCE [131 

CE HIGH to High Z 


10 


15 


20 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


15 


25 


35 

ns 

| WRITE CYCLE | 

twc 

Write Cycle Time 

15 


25 


35 


ns 

tsCE 

CE LOW to Write End 

12 


20 


30 


ns 

l AW 

Address Set-Up to Write End 

12 


20 


30 


ns 

UlA 

Address Hold From Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tp\VE 

Write Pulse Width 

12 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

10 


15 


15 


ns 

*HD 

Data Hold From Write End 

0 


0 


0 


ns 

tHZWE 1131 

R/W LOW to High Z 


10 


15 


20 

ns 

tLZWE 1131 

R/W HIGH to Low Z 

3 


3 


3 


ns 

twool 14 ! 

Write Pulse to Data Delay 


30 


50 


60 

ns 

tDDD^ 14 ^ 

Write Data Valid to Read Data Valid 


25 


30 


35 

ns 
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Switching Characteristics Over the Operating Rangel- 10 ’ n l (continued) 


Parameters 

Description 

7B138-15 

7B139-15 

7B138-25 

7B139-25 

7B138-35 

7B139-35 

Units 


Min. | Max. 

Min. | Max. 

| BUSY TIMING! 15 ! j 

*bla 

BUSY LOW from Address Match 


15 


20 


20 

ns 

Ibha 

BUSY HIGH from Address Mismatch 


15 


20 


20 

ns 

tBLC 

BUSY LOW from CE LOW 


15 


20 


20 

ns 

tBHC 

BUSY HIGH from CE HIGH 


15 


20 


20 

ns 

tps 

Port Set-Up for Priority 


5 


5 


5 

ns 

tWB 

WE LOW after BUSY LOW 


0 


0 


0 

ns 

t\VH 

WE HIGH after BUSY HIGH 


13 


20 


30 

ns 

*BDD 

BUSY HIGH to Data Valid 


15 


25 


35 

ns 

| INTERRUPT TIMING^ 15 ! | 

tlNS 

INT Set Time 


15 


25 


25 

ns 

tlNR 

INT Reset Time 


15 


25 


25 

ns 

| SEMAPHORE TIMING | 

tsop 

SEM Flag Update Pulse (UE or SEM) 

10 


10 


15 


ns 

ISWRD 

SEM Flag Write to Read Time 

5 


5 


5 


ns 

*SPS 

SEM Flag Contention Window 

5 


5 


5 


ns 


Notes: 

10. See the lastpage of this specification for Group A subgroup testing in- 13. Tbst conditions used are Load 3. 

formation. 14 . For information on part-to-part delay through RAM cells from writ- 

11. Tbst conditions assume signal transition time of 3 ns or less, timing ref- ing port to reading port, refer to Read Timing with Port-to-Port Delay 

erence levels of 1.5 V, input pulse levels of 0 to 3.0 V, and output loading waveform. 

of the specified Ioi/Ioh and 30-pF load capacitance. 15 . Tbst conditions used are Load 2. 

12. AC test conditions use Vqh = 1.6V and Vql = 1.4V. 
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CY7B139 


.. =■ say^OJDUCTOR 

Switching Waveforms 

Read Cycle No. li 20 - 21 ! 


Either Port Address Access 



*RC 


ADDRESS ^ 

< > 

< 


* t 0 HA *\ 

t AA ► 


DATA OUT PREVIOUS DATA VALID / 

kxxxxx;! 

( DATA VALID 


B138-11 


2 




\* *WC *■ 


ADDRESSr y 

< 

MATCH 

> 

C 



a 1 • 


R/Wr 


's / 

/ 





p* SD ► 



DATA | N R 

) 

£ VALID 





l 

ADDRESS l 

ZX_] 

MATCH 






i 

tDDD *■ 


DATAqujl 

> 

£ VALID 


* t WDD *» 



B138-9 


16. BUSY = HIGH for the writing port. 20. R/W is HIGH for read cycle. 

17. CEl = CEr = LOW. 21. Device is continuously selected CE = LOW and UE = LOW. This wa- 

18. Address valid prior to or coincident with CE transition LOW. veform cannot be used for semaphore reads. 

19. CE l = L, SEM = H when accessing RAM. CE = H, SEM = L when 
accessing semaphores. 
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Notes: 

22. T heinte mal write time of the memory is defined by the overlap of CE 
or SEM LOW and R/W LOW. Both signals must be LOW to initiate 
a write, and either signal can terminate a write by going HIGH. The 
data input set-up and hold timing should be referenced to the rising 
edge of the signal that terminates the write. 

23. If UE is LOW during a R/W controlled write cycle, the write pulse 
width must be the larger of tpwE or (*HZWE + *sd) to allow the I/O 


drivers to turn off and data to be placed on the bus for the required 
tsD- If HE is HIGH during a R/W controlled write cycle (as in this ex- 
ample), this requirement does not apply and the write pulse can be as 
short as the specified tpwE- 

24. R/W must be HIGH during all address transitions. 

25. Data I/O pins enter high impedance when 0 £ is held LOW during 
write. 
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fS CYPRESS 
r W SEMICONDUCTOR 


Switching Waveforms (continued) 

Semaphore Read After Write Timing, Either Side! 29 ! 


A °- A2 XXX) <~^ lid adress XXXXX valid adress X XXXX 


5EM 


i/o 0 


r/w 


X SA 


tAW 


tscE */ / //// ///*- ts0P 


*SD 


K 


tHA 


*AA 


*ACE 


DATA in VALID 


tpWE -H 


X X 


tHD 


■< 2 : 




tOHA 


K 


DATAout VALID 


^SWRD 


- ZZZZZZZZZZZZZZZ^S 


bOE 


WRITE CYCLE 


READ CYCLE 


X 


Timing Diagram of Semaphore Contentionl 26 ’ 27 * ^ 


AQL-A2L 


MATCH 


x 


"V 7 

/ 

SEM|_ ^ 

^ 

p ^ps — 


A 0 r-A 2 r MATCH 

X 

R/Wr 7 



5Em r 7 

^ 

B138- 


N°t es: 

26. I/O 0 r = I/Ool = LOW (request semaphore); CEr = (?El = HIGH 29. CH = HIGH for the duration of the above timing (both write and read 

27. Semaphores are reset (available to both ports) at cycle start. cycle). 

28. If tsps is violated, the semaphore will definitely be obtained by one 
side or the other, but there is no guarantee which side will control the 
semaphore. 
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CY7B139 


Switching Waveforms (continued) 

Timing Diagram of Read with BUSY (M/S=HIGH)t 17 ] 





Sir CYPRESS 
'F SEMICONDUCTOR 


PRELIMINARY 


Switching Waveforms (continued) 

Busy Timing Diagram No. 1 (CE Arbitration)! 30 ! 
CE L Valid First: 


ADDRESSER 


X 


ADDRESS MATCH 


X 


CE R Valid First: 
ADDRESSER 


X 


ADDRESS MATCH 


X 


CY7B138 

CY7B139 


UE L ^ 

'v. 7 

/ 

k- x ps -*■ 

s. 

's 

k ^BLC *| 

i 

[*- tBHC “H 


BUSYr ^ 

s 7 

6 

B130- 



Left Address Valid First: 



*rc or t wc ► 


ADDRESSl ^ 

^ ADDRESS MATCH ^ 

^ ADDRESS MISMATCH 


tps — ► 



ADDRESSr ^ 

< 

X 


tRLA ► 


* — t BHA ► 



S. 7 

7 

B138 


Right Address Valid First: 


ADDRESSr 

ADDRESSl" 

BUSYl 



•* tRC or ► 


> 

^ ADDRESS MATCH ^ 

£ ADDRESS MISMATCH 


*• — tps — ► 



: > 

( 

X 


t B LA ► 


* — t BHA *• 



■s 7 

7 

B138 


Note: 

30. If tps is violated, the busy signal will be asser ted on o ne side or the oth- 
er, but there is no guarantee on which side BUSY will be asserted. 
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Switching Waveforms (contiiiued) 


Interrupt Timing Diagrams 



Right Side Sets INT L : 



Notes: _ __ 

31. tHA depends on which enable pin (CEl or R/Wl) is deasserted first. 32. tjNS or tlNR depends on which enable pin (OBl or R/Wl) is asserted 

last. 
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Architecture 

The CY7B 138/9 consists of an array of 4K words of 8/9 bits each of 
dual -por t RAM cells, I/O and address lines, and control signals 
(CE, OE, R/W). These control pins permit independent access for 
reads or writes to any location in m emory . To handle simultaneous 
writes/reads to the s ame l ocation, a BUSY pin is provided on each 
port. Tvo interrupt (1NT) pins can b e utilized forport-to-port com- 
munication. Tvo semaphore (SEM) control pins are used for allo- 
cating shared resour ces. Wi th the M/S pin, the CY7B13 8/9 can 
function as a master (BUSY pins are outputs) or as a slave (BUSY 
pins are inputs). Th e CY 7B138/9 has an automatic power-down 
feature controlled by CE. Each port is provided with its own output 
enable control (CE), which allows data to be read from the device. 

Functional Description 

Write Operation 

Data must be set up for a duration of tso before the rising edge of 
R/W in order to guarantee a valid write. A write operation is con- 
trolledby either the t)E pin (see Write Cycle No. 1 waveform) or 
the R/W pin (see Write Cycle No. 2 waveform) . Data can be written 
to the device tnzOE after the OE is deasserted or tnzWE after the 
falling edge of R/W. Required inputs for non-contention opera- 
tions are summarized in Table 1. 

If a location is being written to by one port and the opposite port 
attempts to read that location, a port-to-port flowthrough delay 
must be met before the data is read on the output. Data will be val- 
id on the port wishing to read the location t^oo after the data is 
presented on the other port. 

Read Operation 

When reading the device, the user must assert both the CE and CE 
pins. Data will be available tACE after CE or tooE after CE is as- 
serted. If the user of the CY7B138/9 wishes to access a s emap hore 
flag, then the SEM pin must be asserted instead of the CE pin. 
Interrupts 

The interrupt flag (INT) permits communications between 
ports. When the le ft port writes to location FFF, the right port’s in- 
terrupt flag (INTr) is set. This flag is cleared when the ri ght p ort 
reads that same location. Setting the left port’s interrupt flag (INTl) is 
accomplished when the right port writes to location FFE. This flag 
is cleared when the left port reads location FFE. The message at 
FFF or FF E is user- defined. See Table 2 for input requirements for 
INT. INTr and INTLare push-pull outputs and do not require pull- 
up resistors to operate. BUSYl and BUSYr in master mode are 
push-pull outputs and do not require pull-up resistors to operate. 
Busy 

The CY7B 138/9 provides on-chip arbitration to alleviate simulta- 
neous memory location access (contention). If both ports’ CEs are 
asserted or an address match occurs within tps of each other the 
Busy logic will determine which port has access. If tp S is violated, 
one port will definitely gain per mission to the location, but it is not 
guaranteed which one. BUSY will be asserted tgLA after an ad- 
dress match or tgLC after CE is taken LOW. 

Master/Slave 

A MjS pin is provided in order to expand the wor d width by confi- 
guring the device as either a ma ster or a slave. The BUSY output of 
the master is connected to the BUSY input of the slave. This will 
allow the device to interface to a master device with no external 
co mponen ts. Writing of slave devices must be delayed until after 
the BUSY input has settled. Otherwise, the slave chip may begin a 
write cycle during a contention situation.When presented as a 


HIGH input, the M/Spin allows the devi ce to be used as a master 
and therefore the BUSY line is an output. BUSY can then be used 
to send the arbitration outcome to a slave. 

Semaphore Operation 

The CY7B 138/9 provides eight semaphore latches, which are sepa- 
rate from the dual-port memory locations.Semaphores are used to 
reserve resources that are shared between the two ports.The state 
of the semaphore indicates that a resource is in use. For example, if 
the left port wants to request a given resource, it sets a latch by writ- 
ing a zero to a semaphore location. The left port then verifies its 
succes s in set ting the latch by reading it. After writing to the sema- 
phore, SEM or CE must be deasserted for tsop before attempting 
to read the semaphore. The semaphore value will be available 
tswRD + tDOE after the rising edge of the semaphore write. If the 
left port was successful (reads a zero), it assumes control over the 
shared resource, otherwise (reads a one) it assumes the right port 
has control and continues to poll the semaphore.When the right 
side has relinquished control of the semaphore (by writing a one), 
the left side will succeed in gaining control of the a semaphore.If 
the left side no longer requires the semaphore, a one is written to 
cancel its request. 

Semaphores are accessed by asserting SEM LOW. The SEM pin 
functions as a chip enable for the semaphore latches (CE must re- 
main HIGH during SEM LOW). A 0-2 represents the semaphore 
address. OE and R/W are used in the same manner as a normal 
memory access.When writing or reading a semaphore, the other 
address pins have no effect. 

When writing to the semaphore, only I/Oo is used. If a zero is writ- 
ten to the left port of an unused semaphore, a one will appear at the 
same semaphore address on the right port. That semaphore can 
now only be modified by the side showing zero (the left port in this 
case). If the left port now relinquishes control by writing a one to 
the semaphore, the semaphore will be set to one for both sides. 
However, if the right port had requested the semaphore (written a 
zero) while the left port had control, the right port would immedi- 
ately own the semaphore as soon as the left port released it. Table 
3 shows sample semaphore operations. 

When reading a semaphore, all eight data lines output the sema- 
phore value. The read value is latched in an output register to pre- 
vent the semaphore from changing state during a write from the 
other port. If both ports attempt to access the semaphore within 
tsps of each other, the semaphore will definitely be obtained by one 
side or the other, but there is no guarantee which side will control 
the semaphore. 


Table 1. Non-Contending Read/Write 
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Table 2. Interrupt Operation Example (assumes BUSYl=BUSYr=HIGH) 



Left Port 

Right Port 

Function 

gTiVJ 



EBB 




(•29 

tag 


Set LeftlNT 

mm 

X 

X 

MM 

L 

L 

L 

X 

fSSM 

X 

Reset Left INT 

mm 

L 

L 

K^l 

H 

mm 

mm 

X 

X 

X 

Set Right INT 

L 

L 

mm 

WSM 

X 

mm 

mm 

mm 

X 

L 

Reset Right INT 

X 

E9 

X 

X 

X 

X 


L 

fraa J 

H 



Table 3. Semaphore Operation Example 


Function 

iyoo 

Left 

I/OO 

Right 

Status 

No action 

1 

1 

Semaphore free 

Left port writes 
semaphore 

0 

1 

Left port obtains 
semaphore 

Right port writes 0 
to semaphore 

0 

1 

Right side is denied 
access 

Left port writes 1 to 
semaphore 

1 

0 

Right port is granted 
access to semaphore 

Left port writes 0 to 
semaphore 

1 

0 

No change. Left port 
is denied access 

Right port writes 1 
to semaphore 

0 

1 

Left port obtains 
semaphore 

Left port writes 1 to 
semaphore 

1 

■1 

No port accessing 
semaphore address 

Right port writes 0 
to semaphore 

1 

0 

Right port obtains 
semaphore 

Right port writes 1 
to semaphore 

1 

1 

No port accessing 

semaphore 

Left port writes 0 to 
semaphore 

0 

1 

Left port obtains 
semaphore 

Left port writes 1 to 
semaphore 

1 

1 

No port accessing 
semaphore 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7B138-15GC 

G 68 

Commercial 

CY7B138-15JC 

J81 

CY7B138— 15LC 

L81 

25 

CY7B138-25GC 

G68 

Commercial 

CY7B138-25JC 

J81 

CY7B138 — 25LC 

L81 

CY7B138— 25JI 

J81 

Industrial 

CY7B138— 25GMB 

G68 

Military 

CY7B138— 25LMB 

L81 

35 

CY7B138 -35GC 

G68 

Commercial 

CY7B138-35JC 

J81 

CY7B138-35LC 

L81 

CY7B138-35JI 

J81 

Industrial 

CY7B138 — 35GMB 

G68 

Military 

CY7B138 -35LMB 

L81 


Speed 

(ns) 

Ordering Code 

Package 

iype 

Operating 

Range 

15 

CY7B139-15GC 

G68 

Commercial 

CY7B139— 15JC 

J81 

CY7B139-15LC 

L81 

25 

CY7B139 -25GC 

G68 

Commercial 

CY7B139— 25JC 

J81 

CY7B139-25LC 

L81 

CY7B139— 25JI 

J81 

Industrial 

CY7B139 — 25GMB 

G68 

Military 

CY7B139— 25LMB 

L81 

35 

CY7B139 -35GC 

G68 

Commercial 

CY7B139— 35JC 

J81 

CY7B139— 35LC 

L81 

CY7B139— 35JI 

J81 

Industrial 

CY7B139— 35GMB 

G68 

Military 

CY7B139— 35LMB 

L81 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

VOL 

1,2,3 

Vih 

1,2,3 

VlL Max. 

1, 2,3 

Iix 

1,2,3 

loz 

1, 2,3 

los 

1,2,3 

Icc 

1, 2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 

ISB3 

1, 2,3 

ISB4 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

| READ CYCLE | 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10, 11 

t 0 HA 

7, 8, 9, 10, 11 

*ACE 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE | 

twc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10, 11 

*AW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 

| BUSY/INTERRUPT TIMING 

*BLA 

7, 8, 9, 10, 11 

l BHA 

7, 8, 9, 10, 11 

tBLC 

7, 8, 9, 10, 11 

*BHC 

7, 8, 9, 10, 11 

tps 

7, 8, 9, 10, 11 

tlNS 

7, 8, 9, 10, 11 

tlNR 

7, 8, 9, 10,11 

| BUSY TIMING 

tWB 

7, 8, 9, 10, 11 

tWH 

7, 8, 9, 10, 11 

tBDD 

7, 8, 9, 10, 11 

t DDD 

7, 8, 9, 10, 11 

tWDD 

7, 8, 9, 10, 11 


Document #: 38-00162-B 
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PRELIMINARY CY7B145 

8K x 8/9 Dual-Port Static RAM 
with Sem, Int, Busy 


Features 

• 0.8-micron BiCMOS for high per- 
formance 

• High-speed access 

— 15 ns (commercial) 

— 25 ns (militaiy) 

• Automatic power-down 

• Fully asynchronous operation 

• Master /Slave select pin allows bus 
width expansion to 16/18 bits or more 

• Busy arbitration scheme provided 

• Semaphores included to permit soft- 
ware handshaking between ports 

• INT flag for port-to-port communica- 
tion 

• Available in 68-pin LCC/PLCC/PGA 

• TTL compatible 


Functional Description 

The CY7B144 and CY7B145 are high- 
speed BiCMOS 8Kx 8 and 8Kx 9 dual-port 
static RAMs. Various arbitration schemes 
are included on the CY7B144/5 to handle 
situations when multiple processors access 
the same piece of data. TWo ports are pro- 
vided permitting independent, asynchro- 
nous access for reads and writes to any lo- 
cation in memory. The CY7B 144/5 can be 
utilized as a standalone 64-Kbit dual-port 
static RAM or multiple devices can be com- 
bined in order to function as a 16/18-bit or 
wider master/slave dual-port static RAM. 
An M/S pin is provided for implementing 
16/18-bit or wider memory applications 
without the need for separate master and 
slave devices or additional discrete logic. 
Application areas include interprocessor/ 
multiprocessor designs, communications 
status buffering, and dual -port video/ 
graphics memory. 


Each port has independent control pins: 
chip_enable (CE), read or wr ite enable 
(R/W), and outp ut enable (OE). Tvo flags, 
BUSY and INT, are provided on each port. 
BUSY signals that the port is trying to ac- 
cess the same location currently being ac- 
cessed by the other port. The interrupt flag 
(INT) permits communication between 
ports or systems by means of mail box or 
message center. The semaphores are used 
to pass a flag, or token, from one port to 
the other to indicate that a shared resource 
is in use. The semaphore logic is comprised 
of eight shared latches. Only one side can 
control the latch (semaphore) at any time. 
Control of a semaphore indicates that a 
shared resource is in use. An automatic 
power-down feature is controlled indepen- 
dently on ea ch port by a chip enable (CE) 
pin or SEM pin. 

The CY7B144 and CY7B145 are available 
in 68-pin LCCs, PLCCs, and PGAs. 



Notes: 


1. BUSY is an output in master mode and an input in slave mode. 2. Master: push-pull output and requires no pull-up resistor. 
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Pin Configurations 


68-Pin PGA 
Top View 


a 7 l 


123 

A9L 


125 

Aiil 


127 

Vcc 


131 

SEM l 


133 

0E L 


135 

I/Ool 


136 

I/Oil 


A 5 l 


122 

AaL 


124 

AlOL 


126 

Al2L 


130 

CEl 

132 

R/W l 


134 

NCf 4 J 


I/0 2 l 


l/0 3 L 


118 

A4L 


117 

A3L 


116 

A 2 l 


115 

Ail 


114 

AqL 


113 

Int l 


busyJ m/s 


111 

GND 


busyJ Aor 


108 

INTr 


106 

Air 


105 

A2R 


I/0 4 l 


I/OSL 


l/0 6 L 


I/07L 


Vcc 


1/OoR 


79 

I/Oir 


I/O 2 R 


I/O 3 R 


83 

l/0 4 R 


I/O 5 R 


104 

A3R 


103 

A4R 


100 

A 7 R 


A 9 R 


Aiir 


94 

GND 


90 

SEMr 


OEr 


I/Obr 


102 

A5R 


101 

A6R 


Asr 


97 

AlOR 


95 

A 12 R 


91 

CEr 


r/Wr 


68-Pin LCC/PLCC 
Top View 

O O ~G> I I OOQW^o -j-j-j-j 

zlo cc Po z z> <r<r<r 
9 8 7 6 5 4 3 2 1 68 6766 65 64 63 6 


I/02L 

10 


60 < 

A 5 L 

I/03L 

11 


59 < 

A 4 L 

I/O 4 L 

12 


58 < 

A 3 L 

I/O 5 L 

13 


57 < 

A 2L 

GND 

14 


56 < 

Ail 

l/0 6L 

15 


55 

Aol 

l/0 7L 

16 


54 < 

INT l 

Vcc 

17 

7B144/5 

53 < 

busy l 

GND 

18 

52 ^ 

GND 

I/Oor 

19 


51 < 

M/S 

I/Oir 

20 


50 V 

BUSYr 

I/O 2 R 

21 


49 V 

INTr 

Vcc 

22 


48 V 

Aor 

I/ 03 R 

23 


47 V 

Air 

l/o 4 R 

24 


46 V 

A 2 R 

I/ 05 R 

25 


45 < 

A 3 R 

I/06R 

26 


44 < 

A 4 R 


27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 
cc — cc, cc cccco oocccccccccccccccc 

^ o|g|| lo zz 

B1 

Notes: 

3. I/0 8R on the CY7B145. 

4. I/0 8 l on the CY7B145. 


Pin Definitions 


Left Port 

Right Port 

Description 

I/OoL-7L(8L) 

I/O0R-7R(8R) 

Data bus Input/Output 

A0L-12L 

A0R-12R 

Address Lines 

CEl 

CEr 

Chip Enable 

OE l 

OEr 

Output Enable 

RAVl 

RAVr 

ReadAVrite Enable 

SEM l 

SEMr 

Semaphore Enable. When asserted LOW, allows access to eight semaphores. 
The three least significant bits of the address lines will determine which sema- 
phore to write or read. The I/Oo pin is used when writing to a semaphore. 
Semaphoresare requested by writing a 0 into the respective location. 

INTl 

INTr 

InterruptFlag. INTl is set when right port writes location 1FFE and is cleared 
when left port reads location 1FFE. INTr is set when left port writes location 
1FFF and is cleared when right port reads location 1FFF. 

BUSY l 

BUSYr 

Busy Flag 



Master or Slave Select 

Vcc 


Power 

GND 


Ground 


Selection Guide 



7B144-15 

7B145-15 

7B144-25 

7B145-25 

7B144-35 

7B145-35 

Maximum Access Time (ns) 

15 

25 

35 

Maximum Operating 

Current (mA) 

Commercial 

260 

220 

210 

Military 


280 

250 

Maximum Standby 

Current for Isbi (mA) 

Commercial 

90 

75 

70 

Military 


80 

75 
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PRELIMINARY CY7B145 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperaturewith 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5 V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage! 5 ] - 3.5V to +7.0V 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military! 6 ! 

— 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range! 7 ] 


Parameter 

Description 

Test Conditions 

7B144-15 

7B145-T5 

7B144-25 

7B145-25 

7B144-35 

7B145-35 

Unit 

U23 

l2i2ll 

323 

12131 

1223 

1223 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 

EM 


331 


EE9 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iol == 4.0 mA 


0.4 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 


2.2 


2.2 


V 

VlL 

Input LOW Voltage 



0.8 


33 


33 

Mm 

Iix 

Input Leakage Current 

GND< Vi< V C c 


+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

Outputs Disabled, GND <Vq< Vcc 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

Icc 

OperatingCurrent 

V C c = Max., 
lour = 0 mA 

Outputs Disabled 

Com’l 


260 


220 


210 

mA 

Mil/Ind 




280 


250 

ISBl 

Standby Current 
(Both Ports TTL Levels) 

CE l and CEr > Vih, 
f = ^MAX^ 8 

Com’l 


30 1 


MSM 


70 

mA 

Mil/Ind 






75 

ISB2 

Standby Current 
(One Port TTL Level) 

CE l or CEr >. Vih, 

f = W 8f 

Com’l 


160 




130 

mA 

Mil/Ind 






160 

ISB3 

Standby Current 
(Both Ports CMOS Levels) 

Both Ports 

CE and CEr > Vcc 0.2V 
Vm> Vcc -0.2V 
or Vin <. 0.2V, f = 0M 

Com’l 


15 


15 


15 

mA 

Mil/Ind 




30 


30 

ISB4 

Standby Current 
(One Port CMOS Level) 

One Port 

CE L orCE R > V C c - 0.2 V, 
Vin >. Vcc — 0.2V or 

Vin < 0.2V, Active 

Port Outputs, f = fMAX^ 

Com’l 


140 


120 


110 

mA 

Mil/Ind 




150 


130 


Capacitance! 9 ] 


Parameters 

Description 

Test Conditions 

Max. 

Unit 

On 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cout 

OutputCapacitance 

15 

pF 


Notes: 

5. Pulse width < 20 ns. 8. fMAX = IArc = All inputs cycling at f = IArc (except output enable). 

6. Ta is the “instant on” case temperature. f = 0 means no address or control lines change. This applies only to 

7. See the last page of this specification for Group A subgroup testing in- inputs at CMOS level standby IsB3- 

formation. 9 . Tested initially and after any design or process changes that may affect 

these parameters. 
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AC Test Loads and Waveforms 


5V 



B144— 4 


5V 


R-fH = 250Q 


OUTPUT o— 

C = 30pF y 


i> V TH = 1 4V 



R1 = 893Q 


R2 = 347Q 


(b) Thevenin Equivalent (Load 1) 

B144-5 


(c) Three- State Delay (Load 3) 

B144-6 


ALL INPUT PULSES 


OUTPUT o- 


3.0V 


-j~ C = 30 pF 
Load (Load 2) B i 44-7 


GND 


10% 


A 


<3 ns 


90% 


IX 


90% 

10 % 


<3 ns 

bi 44- 


Switching Characteristics Over the Operating Ranget 10 ’ 11 ] 


Parameters 

Description 

7B144-15 

7B145-15 

7B144-25 

7B145-25 

7B144—35 

7BI45-35 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE j 

Irc 

Read Cycle Time 

15 


25 


35 


ns 

Iaa 

Address to Data Valid! 12 ! 


15 


25 


35 

ns 

tOHA 

Output Hold From Address Change 

3 


3 


3 


ns 

UCE 

CE LOW to Data Valid! 12 ! 


15 


25 


35 

ns 

Idoe 

OE LOW to Data Valid! 12 ! 


10 


15 


20 

ns 

tLZOE^ 131 

OE Low to Low Z 

3 


3 


3 


ns 

tHZOE^ 131 

OE HIGH to High Z 


10 


15 


20 

ns 

tLZCE^ 13 ^ 

CE LOW to LowZ 

3 


3 


3 


ns 

tHZCE^ 13 ^ 

CE HIGH to High Z 


10 


15 


20 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tPD 



15 


25 


35 

ns 

WRITE CYCLE | 

twc 

Write Cycle Time 

15 


25 


35 


ns 

tsCE 

CE LOW to Write End 

12 

mm 





ns 

tAW 

Address Set-Up to Write End 

12 

mm 



30 


ns 

tHA 

Address Hold From Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

Write Pulse Width 

12 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

10 


15 


15 


ns 

tHD 

Data Hold From Write End 

0 


0 


0 


ns 

tHZWE [13] 

R/W LOW to HighZ 


10 


15 


20 

ns 

Ilzwe^ 131 

R/W HIGH to LowZ 

3 


3 


3 


ns 

tWDD 

Write Pulse to Data Delay 

30 



50 


K*Hi 

ns 

tDDD 

Write Data Valid to Read Data Valid 

25 



30 



ns 
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Switching Characteristics Over the operating Ranged 0 ’ 11 ] (continued) 


Parameters 

Description 

7B144-15 

7B145-15 

7B144— 25 
7B145— 25 

7B144-35 

7B145-35 

Units 

ESi&flifiSai 

Min. | Max. 

Min. | Max. 

| BUSYTIMING l L4 J j 

tBLA 

■ iniiiiii'ii min ii — 


15 


20 


20 

ns 

tBHA 

BUSY HIGH from Address Mismatch 


15 


20 


20 

ns 

*BLC 

BUSY LOW from CE LOW 


15 


20 


20 

ns 

tBHC 

BUSY HIGH from CE HIGH 


15 


20 


20 

ns 

tps 

Port Set-Up for Priority 


5 


5 


5 

ns 

tWB 

WE LOW after BUSY LOW 


0 


0 


0 

ns 

tWH 

WE HIGH after BUSY HIGH 


13 


20 


30 

ns 

tBDD 

BUSY HIGH to Data Valid 


15 


25 


35 

ns 


tlNS 

INT Set Time 


15 


25 


25 

ns 

tlNR 

INT Reset Time 


15 


25 


25 

ns 

SEMAPHORETIMING | 

tsop 

SEM Flag Update Pulse (OE or SEM) 

10 


10 


15 


ns 

tsWRD 

SEM Flag Write to Read Time 

5 


5 


5 


ns 

tSPS 

SEM Flag Contention Window 

5 


5 


5 


ns 


Notes: 

10. See the last page of this specification for Group A subgroup testing in- 
formation. 

1 1 . Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iqi/Ioh an d 30 pF load capacitance. 


12. AC test conditions use Voh = 1.6V and Vol = 1.4V. 

13. Test conditions used are Load 3. 

14. Test conditions used are Load 2. 
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Not es: 

15. BUSY = HIGH for the writing port. 19. R/W is HIGH for read cycle. 

16. CEl = CEr = LOW. 20. Device is continuously selected CE = LOW and OE = LOW. This 

17. Address valid prior to or coincident with CE transition LOW waveform cannot be used for semaphore reads. 

18. CEl — L, SEM = H when accessing RAM. CE = H, SEM = L when 
accessing semaphores. 
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Switching Waveforms (continued) 

Write Cycle No. 1: OE Three-State Data I/Os (Either Port) f 21 ’ 22 > 24 i 





DATA OUT 


TTT7T7> 


tHZOE 


HIGH IMPEDANCE 




5 ^^ 


Write Cycle No. 2: R/W Three-State Data I/Os (Either Port)f 21 > 23 > 24 i 



Notes: 

21. Th e inte rnal write timeof the memory is defined by the overlap of CE 
or SEM LOW and R/W LOW Both signals must be LOW to initiate 
a write, and either signal can terminate a write by going HIGH. The 
data input set-up and hold timing should be referenced to the rising 
edge of the signal that terminates the write. 

22. If OE is LOW during a R/W controlled write cycle, the write pulse 
width must be the larger of tpwE or (tHZWE + tsD) to allow the I/O 


drivers to turn off and data to be^placed on the bus for the required 
tsD- If OE is HIGH during a R/W controlled write cycle (as in this ex- 
ample), this requirement does not apply and the write pulse can be as 
short as the specified tpwE- 

23. Data I/O pins enter high impedance when OE is held LOW during 
write. 

24. R/W must be HIGH during all address transitions. 
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Switching Waveforms (continued) 

Semaphore Read After Write Timing, Either Sidet 28 ! 



B144-15 



Notes: 

25. I/Oor = I/Ool = LOW (request semaphore); CEr = CEl = HIGH 28. CE = HIGH for the duration of the above timing (both write and read 

26. Semaphores are reset (available to both ports) at cycle start. cycle). 

27. If tsps is violated, the semaphore will definitely be obtained by one 
side or the other, but there is no guarantee which side will control the 
semaphore. 
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Switching Waveforms (continued) 

Busy Timing Diagram No. 1 (CE Arbitration) t 29 l 
CE L Valid First: 

ADDRESSlr — X ADDRESS MATCH 


X 


2 



CE r Valid First: 


ADDRESS lr 


x 


ADDRESS MATCH 


X 



Left Address Valid First: 




Note: 

29. If tps is violated, the busy signal will be asse rted on one side or the oth- 3 1 . tjNs or tjNR depends on which enable pin (CEl or R/Wl) is asserted 

er, but there is no guarantee on which side BUSY will be asserted last. 

30. tnA depends on which enable pin (CEl or R/Wl) is deasserted first. 
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Switching Waveforms (continued) 


Interrupt Timing Diagrams 



Right Side Sets INTl: 
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Architecture 

The CY7B144/5 consists of a an array of 8K words of 8/9 bits each 
of dual-port RAM cells, I/O and address lines, and control signals 
(CE, OE, R/W). These control pins permit independent access for 
reads or writes to any location in m emory. T o handle simultaneous 
writes/reads to the s ame location, a BUSY pin is provided on each 
port. Two interrupt (INT) pin s can b e utilized for port-to-port com- 
munication. Two semaphore (SEM) control pins are used for allo- 
cating shared resour ces. Wi th the M/S pin, the CY7B14 4/5 can 
function as a Master (BUSY pins are outputs) or as a slave (BUSY 
pins are inputs). The CY7B144/5 has an automatic power-down 
feature controlled by CE. Each port is provided with its own output 
enable control (OE), which allows data to be read from the device. 

Functional Description 

Write Operation 

Data must be set up for a duration of t$D before the rising edge of 
R/W in order to gua rante e a valid write. A write operation is con- 
trolledby either the OE pin (see Write Cycle No.l waveform) or 
the R/W pin (see Write Cycle No2 waveform). Data can be written 
to the device tHzOE_aft er the OE is deasserted or tezwE after the 
falling edge of R/W. Required inputs for non-contention opera- 
tions are summarized in Table 1. 

If a location is being written to by one port and the opposite port 
attempts to read that location, a port-to-port flowthrough delay 
must be met before the data is read on the output. Data will be val- 
id on the port wishing to read the location toDD after the data is 
presented on the other port. 

Read Operation 

When reading the device, the user must assert both the OE and CE 
pins. Data will be available t^cE after CE or tpoE after OE are as- 
serted. If the user o f the CY7B144/5 wishes to access a semaphore 
flag, then the SEM pin must be asserted instead of the CE pin. 

Interrupts 

The interrupt flag (INT) permits communications between 
ports. Whent he le ft port writes to location 1FFF, the right port’s in- 
terrupt flag (INTr) is set. This flag is cleared when the ri ght p ort 
reads that same location. Setting the left port’s interrupt flag (INTl) is 
accomplished when the right port writes to location 1FFE. This 
flag is cleared when the left port reads location 1FFE. Themessage 
at 1FFF o r 1FFE is user- defin ed. See Table 2 for input require- 
ments for INT. INTr and INTl are push-pull outputs and do not 
require pull-up resistors to operate. 

Busy 

The CY7B144/5 provides on-chip arbitration to alleviate simulta- 
neous memory location access (contention). If both ports’ CEs are 
asserted or an address match occurs within tps of each other the 
Busy logic will determine which port has access. If tps is violated, 
one port will definitely gain per mission to the location, but it is not 
guaranteed which one. BUSY will be assert ed tsLA afte r an ad - 
dress match or tgLC after CE is taken LOW. BUSYl and BUSYr 
in master mode are push-pull outputs and do not require pull-up 
resistorsto operate. 

Master/Slave 

An M/S pin is provided in order to expand the wor d width by confi- 
guring the device as either a ma ster or a slave. The BUSY output of 
the master is connected to the BUSY input of the slave. This will 
allow the device to interface to a master device with no external 
co mponen ts. Witing of slave devices must be delayed until after 
the BUSY input has settled. Otherwise, the slave chip may begin a 


write cycle during a contention situation. When presented a HIGH 
input, the M/ S pin a llows the device to be u sed as a master and 
therefore the BUSY line is an output. BUSY can then be used to 
send the arbitration outcome to a slave. 

Semaphore Operation 

TheCY7B144/5 provides eight semaphore latches which are sepa- 
rate from the dual-port memoiy locations.Semaphores are used to 
reserveresources that are shared between the two ports.The state 
of the semaphore indicates that a resource is in use. For example, if 
the left port wants to request a given resource, it sets a latch by writ- 
ing a 0 to a semaphore location. The left port then verifies its suc- 
cess in settin g the l atch by reading it. After writing to the sema- 
phore, SEM or OE must be deasserted for tsop before attempting 
to read the semaphore. The semaphore value will be available 
tsWRD + tDOE after the rising edge of the semaphore write. If the 
left port was successful (reads a 0), it assumes control over the 
shared resource, otherwise (reads a 1) it assumes the right port has 
control and continues to poll the semaphore. When the right side 
has relinquished control of the semaphore (by writing a 1), the left 
side will succeed in gaining control of the semaphore. If the left side 
no longer requires the semaphore, a 1 is written to cancel its re- 
quest. 

Semaphores are accessed by asserting SEM LOW. The SEM pin 
functions as a chip e nable for the semaphore latches (CE must re- 
main HI GH during SEM LOW). Aq -2 represents the semaphore 
address. OE and R/W are used in the same manner as a normal 
memory access.When writing or reading a semaphore, the other 
address pins have no effect. 

When writing to the semaphore, only I/Oo is used. If a 0 is written 
to the left port of an unused semaphore, a 1 will appear at the same 
semaphoreaddress on the right port. That semaphore can now only 
be modified by the side showing 0 (the left port in this case). If the 
left port now relinquishes control by writing a 1 to the semaphore, 
the semaphore will be set to 1 for both sides. However, if the right 
port had requested the semaphore (written a 0) while the left port 
had control, the right port would immediately own the semaphore 
as soon as the left port released it. Table 3 shows sample semaphore 
operations. 

When reading a semaphore, all eight data lines output the sema- 
phore value. The read value is latched in an output register to pre- 
vent the semaphore from changing state during a write from the 
other port. If both ports attempt to access the semaphore within 
tsPS of each other, the semaphore will definitely be obtained by one 
side or the other, but there is no guarantee which side will control 
the semaphore. 


Table 1 . Non-Contending Read/Write 


Inputs 

Outputs 

Operation 

CE 

R/W 

OE 

SEM 

I/O0-7 

H 

X 

X 

H 

HighZ 

Power-Down 

H 

H 

L 

L 

Data Out 

Read Data in 
Semaphore 

X 

X 

H 

X 

HighZ 

I/O lines Disabled 

H 

_r 

X 

L 

Data In 

Write to Semaphore 

L 

H 

L 

H 

Data Out 

Read 

L 

L 

X 

H 

Data In 

Write 

L 

X 

X 

L 


Illegal Condition 


2 
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Table 2. Interrupt Operation Example (assumes BUSYl=BUSYr=HIGH) 



Table 3. Semaphore Operation Example 


Function 

1/0 0 
Left 

1/0 0 
Right 

Status 

No action 

1 

1 

Semaphorefree 

Left port writes 
semaphore 

0 

■ 

Left port obtains 
semaphore 

Right port writes 0 
to semaphore 

0 

1 

Right side is denied 
access 

Left port writes 1 to 
semaphore 

1 

0 

Right port is granted 
access to semaphore 

Left port writes 0 to 
semaphore 

1 

0 

No change. Left port 
is denied access 

Right port writes 1 
to semaphore 

0 

1 

Left port obtains 
semaphore 

Left port writes 1 to 
semaphore 

1 

1 

No port accessing 
semaphoreaddress 

Right port writes 0 
to semaphore 

1 

0 

Right port obtains 
semaphore 

mm 


1 

1 

No port accessing 
semaphore 

Left port writes 0 to 
semaphore 

0 

1 

Left port obtains 
semaphore 

Left port writes 1 to 
semaphore 

1 

1 

No port accessing 
semaphore 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7B144-15GC 

G68 

Commercial 

CY7B144— 15JC 

J81 

CY7B144— 15LC 

L81 

25 

CY7B144— 25GC 

G68 

Commercial 

CY7B144— 25JC 

J81 

CY7B144— 25LC 

L81 

CY7B144— 25JI 

J81 

Industrial 

CY7B144-25GMB 

G68 

Military 

CY7B144— 25LMB 

L81 

35 

CY7B144— 35GC 

G68 

Commercial 

CY7B144— 35JC 

J81 

CY7B144— 35LC 

L81 

CY7B144— 35JI 

J81 

Industrial 

CY7B144— 35GMB 

G68 

Military 

CY7B144— 35LMB 

L81 


Speed Package Operating 

(ns) Ordering Code Type Range 

15 CY7B145 — 15GC G68 Commercial 

CY7B145— 15JC 181 

______ _ 

25 CY7B145 — 25GC G68 Commercial 

CY7B145 -25JC J81 

CY7B145— 25LC L81 

_____ _ ___ 

CY7B145 -25GMB G68 Military 

CY7B145— 25LMB L81 

”35 CY7B145— 35GC G68 Commercial 

_____ _ 

CY7B145— 35LC L81 

CY7B145— 35JI J81 Industrial 

CY7B145— 35GMB G68 Military 

CY7B145— 35LMB L81 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

VlL Max. 

1,2,3 

I IX 

1,2,3 

loz 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 

ISB3 

1,2,3 

ISB4 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

*OHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

*AW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tp\VE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 

BUSY/INTERRUPT TIMING 

tBLA 

7, 8, 9, 10, 11 

*bha 

7, 8, 9, 10, 11 

tBLC 

7, 8, 9, 10, 11 

tBHC 

7, 8, 9, 10, 11 

tps 

7, 8, 9, 10, 11 

tlNS 

7, 8, 9, 10, 11 

tlNR 

7, 8, 9, 10, 11 

BUSY TIMING 

tWB 

7, 8, 9, 10, 11 

*WH 

7,8,9,10,11 

tBDD 

7, 8, 9, 10,11 

tDDD 

7, 8, 9, 10,11 

tWDD 

7, 8, 9, 10, 11 


Document #: 38-00163-B 
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Features 

• Automatic power-down when dese- 
lected 

• CMOS for optimum speed/power 

• Highspeed 

— 25 ns 

• Low active power 

— 440 mW (commercial) 

— 605 mW (military) 

• Low standby power 

— 55 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C147 is a high-performance 
CMOS static RAMs organized as 4096 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C147 has an automatic power-down 
feature, reducing the power consumption 
by 80% when deselected . 

Writingto the device is accomplished when 
the chip select (CE) and write enable (WE) 
inputs are both LOW. Data on the input 
pin (DI) is written into the memory loca- 


4096 x 1 Static RAM 

tion specified on the address pins (Ao 
through An). 

Reading the device is accomplished by 
t akin g the chip enable (CE) LOW while 
(WE) remains HIGH. Under these con- 
ditions, the contents of the location speci- 
fied on the address pins will appear on the 
data output (DO) pin. 

The output pin remains in a high-impe- 
dance state w hen c hip enable is HIGH, or 
write enable (WE) is LOW. 


Logic Block Diagram 


Pin Configurations 


a 2 

a 3 

A 6 

a 7 



DO 


A4 A5 Ag A9A10A11 


DIP 

Top View 



CE 

Out 

IsrA 


A 2 p 3 

16c A 7 


A 3 p 4 

15c A a 

WE 

A4 >5 

14d a 9 

As >6 

13<J A10 


Ae £7 

12 d An 


Selection Guide 



7C147-25 

7C147-35 

7C147-45 

Maximum Access 

Time (ns) 

Commercial 

25 

35 

45 

Military 


35 

45 

Maximum Operating 

Current (mA) 

Commercial 

90 

80 

80 

Military 


110 

110 

Maximum Standby 

Current (mA) 

Commercial 

15 

10 

10 

Military 


10 

10 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential 

(Pin 18 to Pin 9) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 


Output Current into Outputs (LOW) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ! 

- 55°C to + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C147-25 

7C147— 35,45 

Units 

Min. 

Max. 

Min. 

Max. 

VOH 

Output High Voltage 

Vcc = Min., Ioh =: — 4.0 mA 

2.4 


2.4 


V 

V OL 

Output Low Voltage 

Vcc =: Min., Iql =: 12.0 mA 


0.4 



V 

VlH 

Input High Voltage 


2.0 

6.0 

2.0 

6.0 

V 

Vil 

Input Low Voltage 


-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi < V C c 

-10 

+ 10 

-10 

+ 10 

pA 

am 

Output Leakage 

Current 

GND< V 0 < V C c 

Output Disabled 

-50 

+50 

-50 


pA 


Output Short 

Circuit Current 3 ] 

Vcc = Max., Vqut == GND 


-350 


-350 

mA 

Icc 

V C c Operating 

Supply Current 

V C c = Max., 

Iout = 0 mA 

Com’l 


90 


80 

mA 

Mil 




110 

Isb 

Automatic CEl 4 J 
Power-Down Current 

Max. Vcc? 

CE>V ffl 

Com’l 


15 


10 

mA 

Mil 




10 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

8 

pF 

CqUT 

Output Capacitance 

8 

pF 


Notes: 

1 . Ta is the ’’instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing 
information. 

3. Duration of the short circuit should not exceed 30 seconds. 


4. A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during VCC power-up, otherwise Isb will exceed values 
given. 

5. Tested initially and after any design or process changes that may af- 
fect these parameters. 
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CY7C147 


1 CYPRESS 
SEMICONDUCTOR 


AC Test Loads and Waveforms 

R1 329Q 



ALL INPUT PULSES 


INCLUDING 
JIG AND 
SCOPE 


INCLUDING 
JIG AND _ 
SCOPE “ 


L- 


Equivalent to: 


TH^VENIN EQUIVALENT 

125Q 

OUTPUT O W 


Switching Characteristics Over the Operating Ranged 


Description 


Parameters 


READ CYCLE 



7C147-25 

7C147-35 

7C147-45 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CELOWto Data Valid 


CE LOW to Low Zt 7 J 


CE HIGH to High Zt 7 ’ 8 ! 


tpD 


WRITE CYCLE! 9 ! 


twc 

Write Cycle Time 

tSCE 

CELOWto Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tLZWE 

WE HIGH to Low ZW 

tHZWE 

WE LOW to High ZM 



Notes: 

6. Test conditions assume signal transition times of 5 ns or less, timing 9. The inter nal w rite time of the memory is defined by the overlap of CE 


reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output 
loading of the specified Iol/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnz is less than tLZ 
for all devices. 

8- tnzCE and tnzwE are tested with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 


LOW and WE LOW Both signals must be LOW to intiate a write and 
either signal can teminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 
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CY7C147 


CYPRESS 
W SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. it 10 ’ 


ADDRESS 


tRC 


X 


tOHA 


l AA 


DATA OUT 


PREVIOUS DATA VALID : nxxx 




DATA VALID 


Read Cycle No. 2t 10 > 12 ] 



Write Cycle No. 1 (WE Controlled) t 9 ] 



* t wc «• 


ADDRESS ^ 

< > 

< 



** tsCE *• 

^ l 



lli ■ 





* t AW 

* tSA H 

** tpwE ** 

* tHA *1 



7 

tSD *■ 

l 

*“ tj-|D -** 

DATA IN 

DATA-IN VALID 

~x 


t H zWE — *j 

1|_ZWE 

/IPEDANCE 1/ 


— V niun nv 



Cl 47-8 


Not es: 

10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CE transition LOW. 

11. Device is continuously selected, CE = Vil- 
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CY7C147 


fg CYPRESS 


SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) t 9 ’ 13 J 



Notes: 

13. If CE goes HIGH simultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 
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CY7C147 



fss CYPRESS 
W SEMICONDUCTOR 


typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE (7C148) 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


Q 

Hi 

N 


CC 

o 



NORMALIZED I C c vs. CYCLE TIME 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

25 

CY7C147— 25PC 

P3 

Commercial 


CY7C147— 25DC 

D4 



CY7C147— 25LC 

L50 


35 

CY7C147— 35PC 

P3 

Commercial 


CY7C147— 35DC 

D4 



CY7C147— 35LC 

L50 



CY7C147— 35DMB 

D4 

Military 


CY7C147— 35KMB 

K70 



CY7C147— 35LMB 

L50 


45 

CY7C147— 45PC 

P3 

Commercial 


CY7C147— 45DC 

D4 



CY7C147— 45LC 

L50 



CY7C147 — 45DMB 

D4 

Military 


CY7C147— 45KMB 

K70 



CY7C147— 45LMB 

L50 
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CY7C147 


— SEMICONDUCTOR 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vih 

1,2,3 

Vil Max. 

1,2,3 

hx 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7,8,9,10,11 

Ua 

7,8,9,10,11 

tOHA 

7,8,9,10,11 

tACE 

7,8,9,10,11 

WRITE CYCLE 

twc 

7,8,9,10,11 

tSCE 

7,8,9,10,11 

tAW 

7,8,9,10,11 

tHA 

7,8,9,10,11 

tSA 

7,8,9,10,1 1 

tpWE 

7,8,9,10,11 

tSD 

7,8,9,10,11 

tHD 

7,8,9,10,11 
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CY7C148 

CY7C149 


CYPRESS 
SEMICONDUCTOR 


1024x4 Static RAM 


Features 

• Automatic power-down when dese- 
lected (7C148) 

• CMOS for optimum speed/power 

• 25-ns access time 

• Low active power 

— 440 mW (commercial) 

— 605 mW (military) 

• Low standby power (7C148) 

— 82.5 mW (25-ns version) 

— 55 mW (all others) 

• 5-volt power supply ± 10% tolerance, 
both commercial and military 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C148 and CY7C149 arehigh-per- 
formance CMOS static RAMs organized 
as 1024 by 4 bits. Easy memory expansion 
is provided by an active LOW chip select 
(CS) input and three-state outputs. The 
CY7C148 remains in a low-power mode as 
l ong as the device remains unselected; i.e., 
(CS) is HIGH, thus reducing the average 
power requirements of the device. The 
chip select (CS) of the CY7C149 does not 
affect the power dissipation of the device. 

Writing to the device is accomplished when 
the chip select (CS) and write enable (WE) 
inputs are both LOW. Data on the I/O pins 
(I/Oq through I/O 3 ) is written into the 


memory locations specified on the address 
pins (Ao through A 9 ). 

Reading the device is accomplished by 
taking c hip select (CS) LOW while write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the location 
specified on the address pins will appear 
on the four data I/O pins. 

The I/O pins remain in a high-impedance 
state when c hip s elect (CS) is HIGH or 
write enable (WE) is LOW. 



Logic Block Diagram 


Pin Configurations 


a 9 

a 8 

Ay 

A 6 

a 5 

a 4 



i/o 0 

I/O! 

l/0 2 

l/0 3 

CS 

We 


A3 A2 Ai Aq 


Cl 48-1 


DIP 

Top View 



Cl 48-2 


LCC 
Top View 


I, 1817 


A4 

? 3 


16< 

As 

Al3 

f 4 


15< 

a 9 

AlO 



14< 

l/Oo 

An 

r 6 


13< 

I/O! 

A I2 

> 7 

\ 8 

12< 
9 10 11 j 

i/0 2 


ICO 0 
O z 
a 

|LLI CO 

Cl 48-3 


Selection Guide 



7C148-25 

7048—35 

7048-45 

7049-25 

7049-35 

7049-45 

Maximum Access Time (ns) 

25 

35 

45 

25 

35 

45 

MaximumOperating 
Current (mA) 

Commercial 

90 

80 

80 

90 

80 

80 



110 

110 


no 

no 

Maximum Standby 
Current (mA) 

Commercial 

15 

10 

10 






10 

10 
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CY7C148 

CY7C149 



CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 18 to Pin 9) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to + 7.0V 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C148/9— 25 

7C148/9— 35,45 

Units 

Min. 

Max. 

Min. 

Max. 

lOH 

Output High Current 

Vcc = Min., Ioh ~ “4.0 mA 

mm 


K&k 1 


V 

lOL 

Output Low Current 

Vcc == Min., Iql = 8.0 mA 


0.4 


0.4 

V 

Vffl 

Input High Voltage 


2.0 

6.0 

2.0 

6.0 

V 

ViL 

Input Low Voltage 


-3.0 

0.8 

-3.0 

0.8 

V 

Ik 

Input Load Current 

GND < Vi < V C c 

-10 

10 

-10 

10 

pA 

loz 

Output Leakage Current 

GND <. Vq <. Vcc Output Disabled 

-50 

50 

-50 

50 

WSM\ 

Icc 

Vcc Operating 

Supply Current 

Max. Vcc, CS <L Vil, 

Output Open 

Com’l 


90 


80 

mA 

Mil 




110 

ISB 

Automatic CS 
Power-Down Current 

Max. V co CS J> Vih 

7C148 

only 

Com’l 


15 


10 

mA 

Mil 




TO 

Ipo 

Peak Power-On 

Current! 3 ] 

Max. Vcc, CS > V IH 

7C148 

only 

Com’l 


15 


10 

mA 

Mil 




10 

los 

Output Short 

Circuit Current! 4 ] 

GND< V 0 < V C c 

Com’l 


±275 


±275 

mA 

Mil 




±350 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

8 

pF 

CqUT 

OutputCapacitance 

8 

PF 


4. For test purposes, not more than 1 output should be shorted at one 
time. Duration of the short circuit should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may af- 
fect these parameters. 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing 
information. 

3. A pull-up resistor to Vcc on the CS input is required to keep the 
device deselected during Vcc power-up. Otherwise current will ex- 
ceed values given (CY7C148 only). 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ] 

- 55°C to + 125°C 

5V ± 10% 
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CY7C148 

CY7C149 


__ ’ CYPRESS 
' W SEMICONDUCTOR 


AC Test Loads and Waveforms 


R1 481 XI 


5V O- 

outputo- 


R1 481X1 


5V O- 

OUTPUT °" 


30 pF 

INCLUDING 
JIG AND 
SCOPE 


i R2 
255X1 


5pF -y- 

INCLUDING 
JIG AND _ 
SCOPE ” 


(a) (b) 

Equivalent to: TH^VENIN EQUIVALENT 


R2 

255X1 

Cl 48-4 


167X1 

OUTPUT O W, O 1 ,73V 


ALL INPUT PULSES 



Cl 48-5 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

7C148-25 

7C149-25 

7C148-35 

7C 149-35 

7C148-45 

7C149-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

IRC 

Address Valid to Address Do Not Care Time 
(Read Cycle Time) 

25 


35 


45 


ns 

Ua 

Address Valid to Data Out Valid Delay 
(Address Access Time) 


25 


35 

■ 

45 

ns 

Si 

Chip Select LOW to Data Out Valid (7C148only) 


25t6] 


35 


45 

ns 


30 m 


35 


45 

ns 

Ucs 

Chip Select LOW to Data Out Valid (7C149 only) 


15 


15 


20 

ns 

w 8 i 

Chip Select LOW to Data Out On 

7C148 

8 


10 


10 


ns 

7C149 

5 


5 


5 


tnzM 

Chip Select HIGH to Data Out Off 

0 


0 

20 

0 

20 

ns 

tOH 

Address Unknown to Data Out Unknown Time 

0 


0 


5 


ns 

tpD 

Chip Select HIGH to Power-Down Delay 

7C148 


20 


30 


30 

ns 

tpu 

Chip Select LOW to Power-Up Delay 

7C148 

0 


0 


0 


ns 

WRITE CYCLE 

twc 

Address Valid to Address Do Not Care 
(Write Cycle Time) 

25 

Hi 

35 

P| 

45 


ns 

twpPi 

Write Enable LOW to Write Enable HIGH 

20 


30 


35 


ns 

tWR 

Address Hold from Write End 

5 


5 


5 


ns 

tw#J 

Write Enable to Output in High Z 

0 

8 

0 

8 

0 

8 

ns 

tDW 

Data in Valid to Write Enable HIGH 

12 


20 


20 


ns 

Idh 

Data Hold Time 

0 


0 


0 


ns 

Us 

Address Valid to Write Enable LOW 

0 


H 


0 


ns 

tcwP] 

Chip Select LOW to Write Enable HIGH 

20 


EM 


40 


ns 

towM 

Write Enable HIGH to Output in Low Z 

0 


0 


0 


ns 

Uw 

Address Valid to End of Write 

20 


30 


35 




Notes: 

6. Chip deselected greater than 25 ns prior to selection. 

7. Chip deselected less than 25 ns prior to selection. 

8. At any given temperature and voltage condition, tnz is less than tLZ 
for all devices. Transition is measured ±500 mV from steady state 
voltage with specified loading in part (b) of AC Test Loads. 


9. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to intiate a write and 
either signal can terminate a write by going high. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 
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CY7C148 

CY7C149 



Switching Waveforms 

Read Cycle No. l] 10> n l 



Cl 48-6 



Not es: 

10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CS transition LOW. 

11. Device is continuously selected, CS = Vjl- 


2-152 







’ CYPRESS 
SEMICONDUCTOR 


CY7C148 

CY7C149 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled) f 13 J 




“> 

< 





— \ 

f* tew 

k 



*AW 





y 

< 





r 

* tWR H 




tpw 

DATA-IN VALID 


DATA UNDEFINED 


HIGH IMPEDANCE 


Notes: 

13. If CS goes HIGH simultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



V CC = 5.0V 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 
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CY7G148 

CY7C149 



CYPRESS 

SEMICONDUCTOR 


Typical DC and AC Characteristics 


TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE 

vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING 



cc 

O 

z 


NORMALIZED I C c vs. ACCESS TIME 



10 20 30 40 50 60 

CYCLE FREQUENCY (MHz) 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C148— 25PC 

P3 

Commercial 

CY7C148 — 25DC 

D4 

CY7C148— 25LC 

L50 

35 

CY7C148— 35PC 

P3 

Commercial 

CY7C148— 35DC 

D4 

CY7C148— 35LC 

L50 

CY7C148— 35DMB 

D4 

Military 

CY7C148— 35KMB 

K70 

CY7C148— 35LMB 

L50 

45 

CY7C148-45PC 

P3 

Commercial 

CY7C148— 45DC 

D4 

CY7C148— 45LC 

L50 

CY7C148— 45DMB 

D4 

Military 

CY7C148— 45KMB 

K70 

CY7C148— 45LMB 

L50 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C149 — 25PC 

P3 

Commercial 

CY7C149— 25DC 

D4 

CY7C149— 25LC 

L50 

35 

CY7C149-35PC 

P3 

Commercial 

CY7C149— 35DC 

D4 

CY7C149— 35LC 

L50 

CY7C149-35DMB 

D4 

Military 

CY7C149— 35KMB 

K70 

CY7C149— 35LMB 

L50 

45 

CY7C149— 45PC 

P3 

Commercial 

CY7C149— 45DC 

D4 

CY7C149— 45LC 

L50 

CY7C149— 45DMB 

D4 

Military 

CY7C149— 45KMB 

K70 

CY7C149— 45LMB 

L50 
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CYPRESS 

SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

lOH 

1,2,3 

IOL 

1,2,3 

Vffl 

1,2,3 

Vil Max. 

1,2,3 

Ik 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

W 14 ’ 

1,2,3 
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CY7C149 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

tAA 

7, 8, 9, 10,11 

tACSl' 14 ! 

7, 8, 9, 10,11 

UCS2^ 14 ^ 

7, 8, 9, 10,11 

tAo" 5 ' 

7, 8, 9, 10, 11 

tQH 

7, 8, 9, 10,11 

WRITE CYCLE 

t\vc 

7, 8, 9, 10, 11 

t W p 

7, 8, 9, 10, 11 

tWR 

7, 8, 9, 10,11 

*DW 

7, 8, 9, 10,11 

tDH 

7, 8, 9, 10, 11 

tAS 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 


2 


Notes: 

14. 7C148 only. 
15. 7C149 only. 
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CY7C150 


'M CYPRESS 

SEMICONDUCTOR 1024 x 4 Static R/W RAM 


Features 

• Memory reset function 

• 1024 x 4 static RAM for control store 
in high-speed computers 

• CMOS for optimum speed/power 

• Highspeed 

— 10 ns (commercial) 

— 12 ns (military) 

• Low power 

— 495 mW (commercial) 

— 550 mW (military) 

• Separate inputs and outputs 

• 5-volt power supply ± 10% tolerance 
in both commercial and militaiy 

• Capable of withstanding greater than 
2001V static discharge 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C150 is a high-performance 
CMOS static RAM designed for use in 
cache memory, high-speed graphics, and 
data-acquisition applications. The 
CY7C150 has a memory reset feature that 
allows the entire memory to be reset in two 
memory cycles. 

Separate I/O paths eliminates the need to 
multiplex data in and data out, providing 
for simpler board layout and faster system 
performance.Outputs are tri-stated during 
write, reset, deselect, or when output en- 
able (OE) is held HIGH, allowing for easy 
memory expansion. 

Reset is initiated by selecting the device 
(CS = LOW) and taking the reset (RS) in- 
put LOW. Within two memory cycles all 
bits are internally cleared to zero. Since 
chip select must be LOW for the device to 
be reset, a global reset signal can be em- 


ployed, with only selected devices being 
cleared at any given time. 

Writing to the device is accomplished when 
the chip select (CS) and write enable (WE) 
inputs are both LOW. Data on the four 
data inputs (D 0 -D 3 ) is written into the 
memory location specified on the address 
pins (Ao through A 9 ). 

Readingthe device is accomplished by tak- 
ing chip select (CS) and outpu t en able 
(OE) LOW while write enable (WE) re- 
mains HIGH. Under these conditions, the 
contents of the memory location specified 
on the address pins will appear on the four 
output pins (Oo through O 3 ). 

The output pins remain in high-impedance 
state when chip enable (CE) or outp ut en - 
able (OE) is HIGH, or write enable (WE) 
or reset (RS) is LOW. 

A die coat is used to insure alpha immunity. 


Logic Block Diagram 


Pin Configurations 



RS 


WE 

Oo 

O - ! 

0 2 

0 3 


A6 Ay Ag Ag 


DIP 

Top View 

A 3 
A4 

A 5 
Ae 

a 7 

As 
Ag 
Do 
Di 

0 0 

01 
GND 


Cl 50-2 



LCC 
Top View 


As 

>4 

26 

Ai 

As 

>5 

25 

Ao 

A 7 

>6 

24 

RS 

As 

NC 

>7 

>8 

7C150 2 j*| 

22 

CS 

NC 

Ag 


21 < 

WE 

Do 

r 10 

20 < 

OE 

Di 

bn 

19 < 

d 3 

Oo 

r 12 

18 < 

d 2 


Selection Guide 



7050-10 

7050-12 

7050-15 

7C150-25 

7C150-35 

Maximum Access Time (ns) 

Commercial 

10 

12 

15 

25 

35 

Military 


12 

15 

25 

35 

Maximum Operating Current (mA) 

Commercial 

90 

90 

90 

90 

90 

Military 


100 

100 

100 

100 
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CY7C150 


"Z / SEMCONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55°C to + 125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ] 

-55°Cto + 125°C 

5V ± 10% 



Electrical Characteristics Over the Operating Range! 2 ! 


Parameters 

Description 

Test Conditions 

7C150 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 0.4 mA 

2.4 


V 

V 0 L 

Output LOW Current 

Vcc = Min., Iol — 12 mA 


0.4 

V 

VlH 



2.0 

Vcc 

V 

VlL 

Input LOW Level 


-3.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V CC 

-10 

+ 10 

pA 

loz 

Output Current (High Z) 

VoL <. VoUT <. VoH, 

Output Disabled 

-50 

+50 

pA 

!os 

Output Short Circuit Current! 3 ] 

Vcc = Max., Vqut = GND 


-300 

mA 

Icc 

Vcc Operating Supply Current 

V C c = Max., 

Iqut == 0 rnA 

Commercial 


90 

mA 

Military 



mA 


Capacitance M 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 


AC Test Loads and Waveforms 


30 pF =J= 

INCLUDING 
JIG AND 
SCOPE 


R2 

202 Q 


5 pF s= 


INCLUDING 
JIG AND ‘ 
SCOPE 


Equivalent to: 


(a) 

THEiVENIN EQUIVALENT 

125Q 

OUTPUT O — VA 


(b) 


ALL INPUT PULSES 


3.0V 

GND 





Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Not more than 1 output should be shorted at a time. Duration of the 
short circuit should not exceed 30 seconds. 


4. Tested initially and after any design or process changes that may affect 
these parameters. 

5. Test conditions assume signal transition times of 5 ns or less, timing re- 
ferenece levels of 1.5 V, input pulse levels of 0 to 3.0V, and output load- 
ing of the specified Iol/Ioh and 30-pF load capacitance. 
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Min. Max. 


5 * SEMTONDUCTOR 

Switching Characteristics Over the Operating Ranged 5 ] 


I 7C150-10 

Description 


READ CYCLE 


Read Cycle Time 


Address to Data Valid 


Output Hold from AddressChange 


CS LOW to Data Valid 


CS HIGH to HighZl 6 ’ 7 1 


OE LOW to Data Valid 


OE LOW to Low Zl 6 J 


CY7C150 


7C150-12 7C1S0-15 7C150-2S 7C150-3S 

Min. Max. Min. Max. Min. Max. Min. Max. Units 




ns 


ns 


ns 


20 ns 



tHZOE 


WRITE CYCLE! 8 



tHZWE 


RESET CYCLE 



Write Cycle Time 


CS LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


WE LOW to High Zt 6 ’ 7 J 


tRRC 

Reset Cycle Time 

20 


24 


30 


50 


70 


tSAR 

Address Valid to Beginning of 

Reset 

0 


0 


0 


0 


0 


ISWER 

Write Enable HIGH to Beginning 
of Reset 

0 


0 


0 


0 


0 


tSCSR 

Chip Select LOW to Beginning of 
Reset 

0 


0 


0 


0 


0 

■ 

IPRS 

Reset Pulse Width 

10 


12 


15 


20 


30 

IIM 

tHCSR 

Chip Select Hold After End of 
Reset 

0 


0 


0 


0 


0 


tHWER 

Write Enable Hold After End of 
Reset 

8 


12 


15 


30 


40 


t-HAR 

Address Hold After End of Reset 

10 


12 


15 


30 


40 


tLZRS 

Reset HIGH to Output in Low Zl 6 J 

0 


0 


0 


0 


0 


tHZRS 

Reset LOW to Output in 

High Zl 6 ' 7 1 


6 


8 


12 


20 


25 


Notes: 

6. At any given temperature and voltage condition, tnz is less than tLzfor 
any given device. 

7 * tnzcs> tHZOE* tHZR* and tnzwE are tested with Cl = 5 pF as in part 
(b) of AC Test Loads. Transition is measured ±500 mV from steady 
state voltage. 


8. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be reference to the rising edge of the signal 
that terminates the write. 
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Not es: 

9. WE is HIGH for read cycle. 

10. Device is continuously selected, CS and OE = Vil. 


CY7C150 


2 


t RC *■ 


> 

< 

— Iaa 


1 


^ 

<xx> 

£ DATA VALID 


Cl 50-6 


h— w 

4 



. ... _ / 

■RH 

HIGH 

IMPEDANCE 

SpS 


sm 


^ DATA VALID 

\ 

kxwn 

? 


i i 





11. Address prior to or coincident with CS transition LOW. 
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Reset Cycled 13 ] 



IMPEDANCE OUTPUT VALID ZERO 


Cl 50-10 

Notes: 

12. If CS goes HIGH with WE HIGH, the output remains in a high- 13. Reset cycle is defined by the overlap of RS and CS for the minimum re- 
impedance state. set pulse width. 
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NORMALIZED l P0 NORMALIZED t M NORMALIZED I 


CY7C150 



=# SEMCONDUCTOR 

Typical DC and AC Characteristics 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE 

vs. SUPPLY VOLTAGE vs. OUTPUT LOADING 



SUPPLY VOLTAGE (V) CAPACITANCE (pF) 


NORMALIZED I CC vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 
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CY7C150 



CYPRESS 

SEMICONDUCTOR 


Truth Table 


Inputs 

Outputs 

Mode 




Hg| 

El 

H 

E 

X 

HighZ 

Not Selected 

L 

El 

B 

L 

HighZ 

Reset 

a 

L 

B 

B 

HighZ 

Write 

L 

El 

L 

B 

O 0 -O 3 

Read 

L 

B 

B 

B 

HighZ 

Output Disable 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

10 

CY7C150— 10PC 

P13A 

Commercial 

CY7C150— 10DC 

D14 

CY7C150— 10LC 

L54 

CY7C150— 10SC 

S13 

12 

CY7C150— 12PC 

P13A 

Commercial 

CY7C150 - 12DC 

D14 

CY7C150— 12LC 

L54 

CY7C150— 12SC 

S13 

CY7C150— 12DMB 

D14 

Military 

CY7C150— 12LMB 

L54 

15 

CY7C150— 15PC 

P13A 

Commercial 

CY7C150— 15DC 

D14 

CY7C150— 15LC 

L54 

CY7C150-15SC 

S13 

CY7C150— 15DMB 

D14 

Military 

CY7C150— 15LMB 

L54 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

25 

CY7C150-25PC 

P13A 

Commercial 

CY7C150-25DC 

D14 

CY7C150— 25LC 

L54 

CY7C150— 25SC 

S13 

CY7C150-25DMB 

D14 

Military 

CY7C150— 25LMB 

L54 

35 

CY7C150-35PC 

P13A 

Commercial 

CY7C150— 35DC 

D14 

CY7C150-35LC 

L54 

CY7C150-35SC 

S13 

CY7C150-35DMB 

D14 

Military 

CY7C150— 35LMB 

L54 


2-162 





























CY7C150 



_ CYPRESS 
jF SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7,8,9,10,11 

tACS 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tscs 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 

RESET CYCLE 

tRRC 

7, 8, 9, 10, 11 

tSAR 

7, 8, 9, 10, 11 

tsWER 

7, 8, 9, 10,11 

tSCSR 

7, 8, 9, 10, 11 

tpRS 

7, 8, 9, 10, 11 

tHCSR 

7, 8, 9, 10, 11 

tHWER 

7, 8, 9, 10, 11 

l HAR 

7, 8, 9, 10, 11 


Document#: 38- 00028 -B 
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CY7B153 

ADVANCED INFORMATION CY7B154 

SEMICONDUCTOR Expandable 65,536 x 4 

Static R/W RAM 


Features 

• Highspeed 

— 12nstAA 

• Easy memory expansion with: CEi, 
CE 2 ,CE 3 (7B154onIy),CE 4 ,CE s 
(7B153 only), and OE 

• BiCMOS for optimum speed/power 

• Low active power 

— 743 mW 

• Low standby power 

— 275 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7B153 and CY7B154 are high-per- 
formance BiCMOS static RAMs organized 
as 65,536 words by 4 bits. Easy memory ex- 
pansion is p rovid ed by an active LOW out- 
put enable (OE) and four chip enables for 
each part: CEi, CE 2 , CE 3 (CY7B154 only), 
CE 4 , and CE 5 (CY7B153 only). The active 
HIGH and active LOW chip enables pro- 
vide on-chip address decoding, eliminating 
the need for external decoder logic. Both 
deviceshave an automatic power-down fea- 
ture, reducing the power consumption by 
more than 70% when deselected. 

An active LOW write enable signal (WE) 
controls the writing/reading o perat ion of 
the memory. When CEi j2 ,3 and WE inputs 
are both LOW and CE 4> 5 are HIGH, data 
on the four data input/output pins (I/Oq 


through I/O 3 ) is written into the memory lo- 
cation specified on the address pins (Ao 
through A 15 ). 

Readingthe device is accomplished by taking 
chip enable (CEi > 2 j 3 ) and outp ut e nable 
(OE) LOW, while write enable (WE) and 
chip enable (CE 4 5 ) are HIGH. Under these 
conditions, the contents of the location speci- 
fied on the address pins is present on the four 
data input/output pins. 

The four input output pins are in a high-im- 
pedance state when the device is deselected 
(any of: CEi 2 > 3 HIGHor CE 4 j 5 LOW), the 
outputs are disabl ed (O E HIGH), or during 
awrite operation (WE and CEi 2 3 LOW and 
CE 4 , 5 HIGH). 

The CY7B153 and CY7B154 are available 
in leadless chip carriers and space-saving 
300-mil-wide DIPs and SOJs. 


Logic Block Diagram 


Pin Configurations 



DIP/SOJ DIP/SOJ 

Top View Top View 



B153-2 B153-3 

LCC LCC 

Top View Top View 
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c 5 
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A3 

a 9 

>6 


28 C 

a 2 

A9 

L 6 

28 < 

a 2 

A10 

>7 


27 C 

Ai 

A10 

?7 

27C 

Ai 

An 

> 8 


26 C 

NC 

A11 

L 8 

26 C 

NC 

A12 

1 9 


7B153 25 C 

Ao 

Aia 

r 9 

7B154 25 < 

Aq_ 

A13 

Al 4 

> 10 

Mi 


245 

23S 

ce 5 

ce 2 

A13 

A -14 

MO 

L 11 

245 
23 < 

ce 3 

Cl 2 

NC 

>12 


22 S 

1 I/O3 

NC 

r 12 

22 < 

I/O3 

A15 

>13 


21 S 

| l/ 0 2 

Ai 5 

r 13 

21 1 

1 l/ 0 2 

l 

V 1 * 

151617181920 J 



x 14 

151617181920 1 J 

1 



uT 
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ADVANCED INFORMATION 


CY7B153 

CY7B154 


CYPRESS 

rSF SEMICONDUCTOR 


Selection Guide 



7B153-12 

7B154—12 

7B153-15 

7B154-15 

7B153-20 

7B154-20 

Maximum Access Time (ns) 

12 

15 

20 

MaximumOperating 

Current (mA) 

Commercial 

135 

135 

135 

Military 


145 

145 

Maximum Standby 

Current (mA) 

Commercial 

50 

50 

50 

Military 


60 

60 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65°Cto + 150 °C 

Ambient Temperature with 

Power Applied - 55°C to + 125°C 

Supply Voltage on Vcc Relative to GNDm . - 0.5V to + 7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to + 7.0V 

DC Input Voltage! 1 ] -0.5V to + 7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature! 2 ! 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military 

- 55°C to + 125°C 

5V ± 10% 


2 


Electrical Characteristics! 3 ] Over the Operating Range 


Parameters 

Description 

Test Conditions 

7B153-12 

7B154-12 

7B153-15, 20 
7B154-15, 20 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 4.0 mA 

mm 


2.4 


V 

V OL 

Output LOW Voltage 

Vcc == Min., Iol == 8.0 mA 


0.4 


0.4 

V 

Vih 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

ViL 

Input LOW Voltage! 1 ] 


-0.3 

0.8 

-0.3 

0.8 

V 

Iix 

Input Load Current 

GND < Vi < Vcc 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND < Vi< Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


-300 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max. , Iout = 0 mA, 
f = fMAX = 1/tRC 

Com’l 


135 


135 

mA 

Mil 





ISBI 

Automatic CE 
Power-Down Current 
— TTL Inputs 

Max. V C g CEi j2 ,3 > Vih, 

CE 4 ,5 <. Vil, Vin >. Vih or 

Vin <. Vil, f = fMAX 

Com’l 


50 


50 

mA 

Mil 




60 

ISB2 

Automatic CE 
Power-Down Current 
— CMOS Inputs 

Max. V C c, CEj 2 3 > Vcc - 0.3V, 
CE 4 5 < 0.3 V, Vin > V CC - 0.3V 
or Vin < 0.3V, f = 0 

CornT 


30 


30 

mA 

Mil 




40 


Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

10 

pF 


Notes: 

1. Vil (min.) = ~ 2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of 

2. T a is the “instant on” case temperature. the short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing 5. Tested initially and after any design or process changes that may affect 

information. these parameters. 
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CY7B153 

ADVANCED INFORMATION CY7B154 


AC Test Loads and Waveforms 


OUTPUT O- 


20 pF ; 


INCLUDING 
JIG AND 
SCOPE 


1 i : 


R2 

255Q 


(a) 


OUTPUT O- 


5 pF 


INCLUDING 
JIG AND ~±T 
SCOPE 


r 

i 


(b) 


Equivalent to: 


THEVENIN EQUIVALENT 

167Q 

OUTPUT O — W\ — O 1 ,73V 


r 


R2 

255 Q 


ALL INPUT PULSES 


3.0 V 


GND 




B153-7 


Switching Characteristics! 3 ’ 6 ] Over the Operating Range 


Parameters 

Description 

7B153-12 

7B154-12 

7B153-15 

7B154-15 

7B153-20 

7B153-20 

Units 

Min. Max. 

Min. Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

12 


15 


20 


ns 

Ua 

Address to Data Valid 


12 


15 


20 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


ns 

tACE 

CEi , 2 ,3 LOW and CE 4)5 HIGH to Data Valid 


12 


15 


20 

ns 

tDOE 

OE LOW to Data Valid 


7 


10 


12 

ns 

tLZOE 

OE LOW to Low Zt 7 l 

2 


2 


2 


ns 

tHZOE 

OE HIGH to High Zl 7 ’ 8 ! 


7 


8 


10 

ns 

tLZCE 

CE 1;2 ,3 LOW and CE 4>5 HIGH to Low Zl 7 J 

3 


3 


3 


ns 

tHZCE 

CE 1>2 , 3 , HIGH or CE 4jS LOW to High Zl 7 ' 8 ! 


7 


8 


10 

ns 

tpu 

CEi 2,3 LOW and CE 4> 5 HIGH to Power-Up 


0 


0 


0 

ns 

tpD 

CEi 2 , 3 , HIGH or CE 4; 5 LOW to Power-Down 


12 


15 


20 

ns 

WRITE CYCLEl 910 ] 

twc 

Write Cycle Time 

12 


15 


20 


ns 

tsCE 

m,2,3 LOW and CE 4 , 5 HIGH to Write End 

9 


10 


15 


ns 

tAW 

Address Set-Up to Write End 

9 


10 


15 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

9 


10 


15 


ns 

tSD 

Data Set-Up to Write End 

7 


8 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low z! 7 l 

2 


2 


2 


ns 

tHZWE 

WE LOW to High Z! 7 ’ 8 ! 


7 


7 


10 

ns 


Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 9 

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load- 
ing of the specified Iol/Ioh and 20-pF load capacitance. 

7. tnzOE, tnzcEj and tnzwE are specified with a load capacitance of 5 

pF as in part (b) of AC Test Loads. Transition is measured ±500 mV 
from steady state voltage. 1 

8. At any given temperature and voltage condition, tnzCE is less than 
tLZCE? tHZOE is less than tLzoE, and tnzwE is less than tLZWE for any 
given device. 


9. The internal write time of the mem ory is defined by the overlap of 
CEi^ LOW, CE 4) 5 HIGH, and WE LOW. All signals must be appro- 
priately set to initiate a write and any of these signals can terminate a 
write. The input data set-up and hold timing should be referenced to 
the rising edge of the signal that terminates the write. 

10. The minimum write cycle time for Write Cycle No. 3 (WE Controlled, 
OE LOW) is the sum of tnzwE and tsD- 
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ADVANCED INFORMATION 


CY7B153 

CY7B154 



r ===? SEMICONDUCTOR 

Switching Waveforms 

Read Cycle No. it 11 ’ 12 ! 



Read Cycle No. 2 (OE Controlled^ 1213 ] 




Notes: 

11. Device is continuously selected. OE, CEi # 2,3 = Vil, CE 4 5 = Vih- 

12. WE is HIGH for read cycle. 

13. Address valid prior to or coincident with CEip i transition LOW and 
CE 4 5 5 transition HIGH. 


14. Data I/O is high impedance if OE = Vih- 

15. If an y of CEi ^.3 go HIGH or CE 4 5 goes LOW simultaneously with 
WE HIGH, the output remains in a high-impedance state. 
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Write Cycle No. 3 (WE Controlled, OE LOW)[ 10 > 15 ] 


ADDRESS ^ 

< ~~~ 

CEl,2,3 


5v 





V M 





tsA — *\ 

s 

- ^ 

DATA I/O XXXXXX> 

X) 


l HZWE 




l Write)! 14 ’ 15 ! 


twc ► 

> 

CTT - ^ 

t SCE ► 

z 

1 


mm 


■ 

■ 

■ 




tSCE * 

_ tK j 


Uw ** 

U t PWE *• 

^ t H A 


^ 

-* tsD *- 

-* ** tHD 


^ DATA VALID 

— \ 

? 
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CYPRESS 

SEMICONDUCTOR 


ADVANCED INFORMATION 


CY7B153 

CY7B154 


CY7B153 Truth Table 


CEi 

ce 2 

ce 4 

ce 5 

OE 

WE 

I/O 0 - I/O 3 

Mode 

Power 


X 

X 

X 

X 


High Z 

Power-Down 

Standby (I S b) 

X 

H 

X 

X 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

X 

X 

L 

X 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

X 

X 

X 

L 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

L 

H 

H 

L 

H 

Data Out 

Read 

Active (I C c) 

L 

L 

H 

H 

X 

L 

Data In 

Write 

Active (Ice) 

L 

L 

H 

H 

H 

H 

HighZ 

Selected 

Active (I C c) 


CY7B154 Truth Table 


CEi 

ce 2 

ce : 3 

ce 4 

OE 

WE 

I/O 0 - I/O 3 

Mode 

Power 

H 

X 

X 

X 

X 

X 

HighZ 

Power-Down 

Standby (I SB ) 

X 

H 

X 

X 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

X 

X 

H 

X 

X 

X 

HighZ 

Power-Down 

Standby (I sb ) 

X 

X 

X 

L 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

L 

L 

H 

L 

H 

Data Out 

Read 

Active (Ice) 

L 

L 

L 

H 

X 

L 

Data In 

Write 

Active (Ice) 

L 

L 

L 

H 

H 

H 

HighZ 

Selected 

Active (I C c) 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

12 

CY7B153— 12PC 

P21 

Commercial 


12 

CY7B154— 12PC 

P21 

Commercial 


CY7B153 — 12DC 

D22 




CY7B154-12DC 

D22 



CY7B153— 12LC 

L55 




CY7B154— 12LC 

L55 



CY7B153— 12VC 

V 21 




CY7B154-12VC 

V 21 


15 

CY7B153-15PC 

P21 

Commercial 


15 

CY7B154— 15PC 

P21 

Commercial 


CY7B153 — 15DC 

D22 




CY7B154-15DC 

D22 



CY7B153-15LC 

L55 




CY7B154-15LC 

L55 



CY7B153 — 15VC 

V21 




CY7B154-15VC 

V 21 



CY7B153 — 15DMB 

D22 

Military 



CY7B154-15DMB 

D22 

Military 


CY7B153 — 15LMB 

L55 




CY7B154— 15LMB 

L55 


20 

CY7B153— 20PC 

P21 

Commercial 


20 

CY7B154-20PC 

P21 

Commercial 


CY7B153— 20DC 

D22 




CY7B154-20DC 

D22 



CY7B153— 20LC 

L55 




CY7B154-20LC 

L55 



CY7B153-20VC 

V21 




CY7B154-20VC 

V 21 



CY7B153— 20DMB 

D22 

Military 



CY7B154-20DMB 

D22 

Military 


CY7B153— 20LMB 

L55 




CY7B154-20LMB 

L55 
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ADVANCED INFORMATION 


CY7B153 

CY7B154 



rypppcc; 

SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1 , 2,3 

V OL 

1 , 2,3 

VlH 

1 , 2,3 

VlL Max. 

1 , 2,3 

IlX 

1 , 2,3 

loz 

1 , 2,3 

Icc 

1 , 2,3 

!sbi 

1 , 2,3 

ISB2 

1 , 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

Irc 

1 , 8, 9, 10, 11 

Iaa 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10,11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10,11 

Iha 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9,10,11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 
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CY7C157A 



CYPRESS 
SEMICONDUCTOR 


Features 

• Optimized for use with RISC proces- 
sors, including SPARC® 

• Address and WE registers 

• CMOS for optimum speed/power 

• High speed 
— 18 ns 

• Data-in and Data-out latches 

• Self-timed write 

• Common I/O 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C157A cache storage unit is a 
high-performance CMOS static RAM or- 
ganized as 16,384 x 16 bits. It is optimized 
for use as a high-speed cache memory de- 
vice with RISC processors such as the 
CY7C600 SPARC® family of devices. The 
CY7C157A employs common I/O archi- 
tecture, a self-timed byte write mechanism, 
and on-chip address update latches. 

Readi ng th e device is accomplished by 
taking WE HIGH and (5E LOW. On the 
rising edge of CLOCK, addresses Aq 
through A 13 are loaded into the input reg- 


16,384x16 Static R/W 
Cache Storage Unit 

isters. A memory access occurs, and data is 
held after a read cycle beyond the next ris- 
ing edge of CLOCK in order to meet the 
hold-time requirements of the micropro- 
cessor. 

To write the device correctly, OE must be 
taken HIGH. If the falling edg e o f 
CL OCK samples either or both of WEq 
or WEi LOW, a self-timed byte write 
mechanism is triggered. Data is written 
from the data-in latch into the memory 
array at the corresponding address. 

Note that the UE signal mu st be HIG H fo r 
a proper write because the WEq and WEi 
signals do not three-state the outputs. 


2 


Logic Block Diagram 



SPARC is a registered trademark of SPARC International, Inc. 
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CY7C157A 


Pin Timing Cross Reference 


Pin Name 

Timing 

Reference 

Description 

Clock 

C 

Clock Inputs 

£ 

1 

> 

u> 

A 

Address Inputs 

I/Oo-I/Ois (Input) 

D 

Data Inputs 

I/Oo - I/O15 (Output) 

Q 

Data Outputs 

WEo,WEi,WE x 

W 

Write Enable 

OE 

G 

Output Enable 


Pin Diagram 


LCC and PLCC 
Top View 


<<<> <<< << 



Selection Guide 




7C157A— 18 

7C157A— 20 

7C157A— 24 

7C157A-33 

Maximum Clock to Output (ns) 

Commercial 

18 

20 

24 

33 

Military 



24 

33 

Maximum Output Enable to Output 

Time (ns) 

Commercial 

7 

8 

10 

15 

Military 



10 

15 

Maximum Current (mA) 

Commercial 

350 

325 

300 

250 

Military 



325 

275 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied -55 ° C to + 125 ° C 

Supply Voltage to Ground Potential -0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage^ -0.5Vto +7.0V 

Output Current into Outputs (LOW) 50 mA 

Notes: 


1. Vil (min.) = - 3.0V for pulse durations of less than 20 ns. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch -Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Militaryf 2 ! 

- 55°Cto +125°C 

5V ± 10% 


2. Ta is the “instant on” case temperature 
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CY7C157A 


' CYPRESS 
SEMICONDUCTOR 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

VoH 

Output HIGH 

Voltage 

V OL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

VlL 

Input LOW Voltage^ 

Ik 

Input Load Current 

loz 

Output Leakage 

Current 

los 

Output Short 

Circuit Current! 4 ] 

Icc 

Vcc Operating 

Supply Current 


Parameters 


VoH 



Description 


Output HIGH 
Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage! 1 ] 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current! 4 ] 


V C c Operating 
Supply Current 


Capacitance 


Test Conditions 


Vcc =: Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND< Vi < V C c 


GND <_ Vo <. Vcc> Output Disabled 


Vcc = Max., Vqut == GND 


Vcc — Max., Iout = 0 mA 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql — 8.0 mA 



Parameters 

Description 

Qn 

InputCapacitance 

Qdut 

Output Capacitance i 


GND< Vi < V C c 


GND <. Vq <. Vcc, Output Disabled 


Vcc = Max., Vqut = GND 


Vcc =Max., Iqut = 0 mA 


Test Conditions 


T a = 25 °C, f - 1 MHz, 
V CC = 5.0V 


0.4 


2.2 V CC 


-0.3 0.8 

-10 +ioT 


-10 + 


-350 



0.4 V 


Vcc 




Max. 

Units 

5 

pF 

8 

pF 




2-173 





















































































































CY7C157A 



_ CYPRESS 
W SEMICONDUCTOR 


AC Test Loads and Waveforms 

481 Q 

5V O 
OUTPUT 0“ 


481 Q 


ALL INPUT PULSES 


T 


75 pF- 

INCLUDING — 
JIG AND 
SCOPE 

(a) 


5V 0 W 

n 

3.0V 

4^ 90% 

i 

“f OUTPUT 0 f 

> 255Q ,, 1 

S 5pF j 

■=■ INCLUDING ~ 

JIG AND 

SCOPE 

> 255Q 

7 

^ 10% 


GND ' 

< 3 ns -»> 

IV 

- 

(b) 

Cl 57-3 





90% 
- V 10% 


- <.3 ns 


Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT 0 WV 0 1.73V 


Switching Characteristics Over the Operating Ranged] 


Parameters 

Description 

7C157A-18 

7C157A— 20 

7C157A— 24 


Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Max. 

READ CYCLED 8 ] 

tCHCH 

Clock Cycle Time 

22 


25 


30 


40 


ns 

tCH 

Clock HIGH Time 

10 


11 


13 


18 


ns 

tCL 

Clock LOW Time 

10 


11 


13 


18 


ns 

tCHQV 

Clock HIGH to Output Valid 


18 


20 


24 


33 

ns 

tCHQX 

Output Data Hold 

5 


5 


5 


5 


ns 

tWHCH 

WE X HIGH to Next Clock HIGH 

2 


2 


2 


3 


ns 

tGLQV 



7 


8 


10 


15 

ns 

tGHQZ 

OE HIGH to Output TristatJ 9 ! 


7 


8 


10 


15 

ns 

tGHCH 

OE HIGH to Next Clock HIGH 

7 


7 


7 


7 


ns 

Lavch 

Address Set-Up 

2 


2 


2 


3 


ns 

tCHAX 

Address Hold 

5 


6 


6 


6 


ns 

WRITE CYCLE! 10 ] 

tCHCH 

Clock Cycle Timet 11 ! 

22 


25 


30 


40 


ns 

tCH 

Clock HIGH Time 

10 


11 


13 


18 


ns 

tCL 

Clock LOW Time 

10 


11 


13 


18 


ns 


OE HIGH to Output Tristatel 9 ! 


7 


8 




15 

ns 

tGHCH 

OE HIGH to Next Clock HIGH 

7 


7 


7 


7 


ns 

tDVCL 

Data in Set-Up to Clock 

5 


6 


6 


7 


ns 

tCLDX 

Data in Hold from Clock 

2 


2 


2 


2 


ns 

tWLCL 

WE X LOW to Clock LOW! 12 ’ 13 ! 

2 


2 


2 


3 


ns 

tCLWH 

Clock LOW to WE X HIGHt 12 ’ 13 ! 

4 


6 


6 


7 


ns 

tAVCH 

Address Set-Up 

2 


2 


2 


3 


ns 

tCHAX 

Address Hold 

5 


6 


6 


6 


ns 
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CY7C157A 


- '.a..: & ^^»JDUCTQR 


Switching Waveforms 

Read Cycle 

t 

«« foHCH — 

mr tcH |** to. *j 

- 

CLOCK 

|_7 

/r 

ICHAX ► 


\ / 

WCH 







\ 

| 

I 

I 

0E 

/ 

tGHQZ 
L 

^1 





■* — Iglqv — *j 

«• iCHQV 

*•* tcHQX 


dataout y///////z> 



^ Q (N+1) 

WE X ^ 

^ h/VHCH^ 




^ Cl 57-5 


Write Cycle 


2 



Notes: 

6. Test conditions assume signal transition times of 5 ns or less, timimg 
reference levels of 1.5 V, input pulse levels of 0 to 3 .OV, and output load- 
ing of the specified Iol/Ioh and 75-pF load capacitance. 

7. WE is HIGH for read cycle. 

8. OE is selected (LOW). 

9. At any given temperature and voltage condition, toHQZ is less than 
tQLQV for any given device. 


10. OE must be HIGH for data-in to propagate to latch. 

1 1 • toHQZ is tested with Cl = 5 pF as in part (b) of AC Test Loads. Transi- 
tion is measured ± 500mV from steady-state voltage. 

12. Self- timed write is triggered on falling edge of registered WEo or WEi 
signals. 

13. X = 0 or 1 for low byte and high byte, respectively. 
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CY7C157A 



fjf CYPRESS 
r w SEMICONDUCTOR 


Truth Table 


OE 


WE! 

Operation 

Inputs/Outputs 

L 

L 

L 

Invalid 

Invalid 

L 

L 

H 

Invalid 

Invalid 

L 

H 

L 

Invalid 

Invalid 

L 

H 

H 

Read 

Data Out (I/Oq - I/O 15 ) 

H 

L 

L 

Write 

Data In (I/O 0 — I/O 15 ) 

H 

L 

H 

Low Byte Write 

Data In (I/O 0 — I/O 7 ) 

H 

H 

L 

High Byte Write 

Data In (I/0 8 — I/O 15 ) 

H 

H 

H 

Disabled 

HighZ 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^e 

Operating 

Range 

18 

CY7C157A-18LC 

L69 

Commercial 

CY7C157A-18JC 

J69 

20 

CY7C157A-20LC 

L69 

Commercial 

CY7C157A-20JC 

J69 

24 

CY7C157A-24LC 

L69 

Commercial 

CY7C157A-24JC 

J69 

CY7C157A-24LMB 

L69 

Military 

CY7C157A-24YMB 

Y59 

33 

CY7C157A-33LC 

L69 

Commercial 

CY7C157A-33JC 

J69 

CY7C157A-33LMB 

L69 

Military 

CY7C157A-33YMB 

Y59 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tCHCH 

7, 8 , 9, 10, 11 

tCHQV 

7, 8 , 9, 10,11 

tGHQZ 

7, 8 , 9, 10,11 

tCHQX 

7, 8 , 9, 10, 11 

tGHQV 

7, 8 , 9, 10,11 

WRITE CYCLE 

tCHCH 

7, 8 , 9, 10,11 

tDVCL 

7, 8 , 9, 10,11 

UVCH 

7, 8 , 9, 10, 11 

tCHAX 

7, 8 , 9, 10,11 

tCLDX 

7, 8 , 9, 10, 11 

Idvwl 

7, 8 , 9, 10, 11 

tWLDX 

7, 8 , 9, 10,11 
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gL, ADVANCED INFORMATION 

SEMKONDUCT^ Self-Ti 


CY7B158 


Self-Timed Pipelined 
Static RAM 


Features 

• 64K x 4 

• Separate I/O 

• Fully registered 
— Address 

— Data in 
— Data out 
— CE,WE 

• Asynchronous output enable 

• Self-timed write 

• TYansparent write and write pass- 
through features 

• 167-MHz operation 

— 2 ns set-up time 

— 6 ns cycle time 

— 5 ns clock to output 

• 44-pin package 
— PLCC, SOJ 

• TTL-compatible inputs and outputs 

Functional Description 

The CY7B158 is a fully registered (pipe- 
lined) high-performance BiCMOS static 


RAM organized to be 65,536 words by 4 
bits. Memory expansion is easily accom- 
plished using the active LOW chip enable 
(CE) input. An asynchronous output en- 
able signal (OE) is provided to control the 
three-state data outputs. Pipelined RAMs 
are used in writable control store, DSP, 
data acquisition, and graphics applications 
where cycle time and throughput are the 
critical parameters. The CY7B158can also 
be used in cache applications that utilize 
separate input and output buses. 

Read/Write Operation 

The operation of these devices is com- 
ple tely synchronous with the exception of 
the OE signal. All data, address, and con- 
trol signals are sampled on each LOW-to- 
HIGH transition of the clock. When the 
CE is LOW during this transition, the de- 
vice is selected for operation. The type of 
oper ation is determined by the state o f the 
WE signal during the same transition. WE 
LOW causes a write operation while WE 
HIGH causes a read operation. The data 
input and data output as well as the ad- 
dress register are also loaded on each 


LOW-to-HIGH transition of the clock. 
The outputs, however, are not enabled for 
the address loaded on the current cycle. 
The state of the outpu ts are controlled by 
the pipelined CE and WE data from the 
previous cycle and the state of the OE sig- 
nal. The data loaded into the output regis- 
ter is also from the previous cycle and is in 
phase with the output control information. 
This feature causes a single-cycle latency 
for the first read or write cycle, but allows a 
word of data to be read or written every 6 
nanoseconds. The transparent write fea- 
ture of the CY7B158 causes written data 
to pass through to the output register on 
the next cycle. 

Write-Through Operation 

A third mode, called write-th roug h, is pos- 
sible when CE is HIGH and WE is LOW. 
It will pass the data from the input register 
to the output register without changing the 
memory array. The data can then be ac- 
cessed from the outputs if OE is LOW. 
This feature provides an easy-to-use buffer 
between the input data bus and the output 
data bus. 
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gL, advanced information 

SEMKONDUCTOR Self-Ti 


CY7B159 


Self-Timed Pipelined 
Static RAM 


Features 

• 32Kx 8 

• Separate I/O 

• Fully registered 
— Address 

— Data in 
— Data out 
— CE,WE 

• Asynchronous output enable 

• Self-timed write 

• Transparent Write and write pass- 
through features 

• 167-MHz operation 

— 2 ns set-up time 

— 6 ns cycle time 

— 5 ns clock to output 

• 44-pin package 
— PLCC, SOJ 

• TTL-compatible inputs and outputs 

Functional Description 

The CY7B159 is a fully registered (pipe- 
lined) high-performance BiCMOS static 


RAM organized to be 32,768 words by 8 
bits. Memory expansion is easily accom- 
plished using the active LOW chip enable 
(CE) input. An asynchronous output en- 
able signal (OE) is provided to control the 
three-state data outputs. Pipelined RAMs 
are used in writable control store, DSP, 
data acquisition, and graphics applications 
where cycle time and throughput are the 
critical parameters. The CY7B159 can also 
be used in cache applications that utilize 
separate input and output buses. 

Read/Write Operation 

The operation of these devices is com- 
pletely synchronous with the exception of 
the OE signal. All data, address, and con- 
trol signals are sampled on each LOW-to- 
HIGH transition of the clock. When the 
CE is LOW during this transition, the de- 
vice is selected for operation. The type of 
oper ation is determined by the state o f the 
WE signal during the same transition. WE 
LOW causes a write operation while WE 
HIGH causes a read operation. The data 
input and data output as well as the ad- 
dress register are also loaded on each 


LOW-to-HIGH transition of the clock. 
The outputs, however, are not enabled for 
the address loaded on the current cycle. 
The state of the outpu ts are controlled by 
the pipelined CE and WE data from the 
previous cycle and the state of the OE sig- 
nal. The data loaded into the output regis- 
ter is also from the previous cycle and is in 
phase with the output control information. 
This feature causes a single-cycle latency 
for the first read or write cycle, but allows a 
word of data to be read or written every 6 
nanoseconds. The transparent write fea- 
ture of the CY7B159 causes written data 
to pass through to the output register on 
the next cycle. 

Write-Through Operation 

A third mode, called write-t hrou gh, is pos- 
sible when CE is HIGH and WE is LOW. It 
will pass the data from the input register to 
the output register without changing the 
memory array. The data can then be ac- 
cessed from the outputs if OEis LOW. This 
feature provides an easy-to-use buffer be- 
tween the input data bus and the output 
data bus. 
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Features 

• Ultra high speed 

— 8 ns tAA 

• Low active power 

— 700 mW 

• Low standby power 

— 250 mW 

• TVansparent write (7B161) 

• BiCMOS for optimum speed/power 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge. 


Functional Description 

The CY7B161 and CY7B162 are high- 
performance BiCMOS static RAMs orga- 
nized as 16,384 by 4 bits with separate I/O. 
Easy memory expansion is provided by ac- 
tive LOW chip enables (CEi, EE 2 ) and 
three-state drivers. They have a CE power- 
down feature, reducing the power con- 
sumption by 67% when deselected. 

Writing to the device is accomplished when 
the c hip e nable (CEi, CE 2 ) and write en- 
able (WE) inputs are all LOW. Data on the 
four input pins (Iq through I 3 ) is written 


into the memory location specified on the 
address pins (Aq through A 13 ). 

Reading the device is accomplished by tak- 
ing the chip enables (CEi, CE 2 ) and UE 
LOW, while write enable (WE) remains 
HIGH. Under these conditions, the con- 
tents of the memory location specified on 
the address pins will appear on the four 
data output pins (Oo through O 3 ). 

The output pins remain in high-impedance 
state when write enable (WE) is LOW 
(7B162 only), or one of the chip enables 
(CEi, CE 2 ) is HIGH, or OE is HIGH. 



Selection Guide 


Maximum Access Time (ns) 

Maximum Operating 

Commercial 

Current (inA) 

Military 

Maximum Standby 

Commercial 

Current (rnA) 

Military 



7B161-10 
7B162— 10 

7B161-12 

7B162-12 

7B161-15 

7B162-15 

10 

12 

15 

130 

120 


145 

140 

135 

40 

40 


: : ' 60 

55 

50 ' 


Shaded area contains preliminary information. 
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CY7B161 

CY7B162 



Maximum Ratings 

(Above which the useful life may be impaired. Exposure to abso- 
lute maximum rated conditions for extended periods may affect de- 
vice reliability. For user guidelines, not tested.) 


Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltagei 1 ! - 3.0V to + 7.0V 


Output Current into Outputs (Low) 20 mA 

Latch-Up Current > 200 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Operating Range 


Operating Range 


Range 

Ambient 

Temperature 

Ycc I 

-8 

-10, -12 

Commercial 

0°Cto+70°C 

5V ± 5% 

5V ± 10% 

Military^ 

— 55°Cto + 125°C 

5V ± 10% ! 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7B161-8 

7B162-8 

7B161-10 

7B162-10 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min. 

Iqii = _ 4.0 mA 

Com’l 

2.4 


2.4 


V 

Iqh == ~ 2.0 mA 

Mil 

mm 


mm 


V OL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Level 


2.2 

Vcc 

2.2 

V CC 

V 

VlL 



-0.5 

0.8 

-0.5 

Hi^H 

V 

Iix 

Input Load Current 

GND< Vi< Vcc 

- 10 

+ 10 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <: Vi <. Vcc, Output Disabled 

- 10 

+ 10 

- 10 

+ 10 

\iA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA, f = f max . 

Com’l 


140 


130 

mA 

Mil 




145 

ISB 

Automatic CE 
Power-Down Current 

ce>v ih , 

lour = 0 mA 

Com’l 


50 


40 

mA 

Mil 




BS1 


Shaded area contains preliminary information. 


Parameters 

Description 

Test Conditions 

7B161-12 

7B162-12 

7B161-15 

7B162-15 

Units 

Min. 

Max. 

Min. 

Max. 

V OH 

Output HIGH Voltage 

Vcc = Min. 

Ioh = ~ 4.0 mA 

Com’l 

2.4 


ESI 


V 

Iqh = — 2.0 mA 

Mil 

mm 


mm 


VOL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Level 



Vcc 

2.2 

V CC 

V 

VlL 

IlillMW 


-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< Vcc 

- 10 

+ 10 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vi <. Vcc, Output Disabled 

- 10 

+ 10 

- 10 


pA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA, f = f max . 

Com’l 


120 



mA 

Mil 


140 


135 

ISB 

Automatic CE 
Power-DownCurrent 

ce>v ih , 

Iout = 0 mA 

Coml 


40 



mA 

Mil 


55 


ebb 


Capacitance W 


Parameters 

Description 

Test Conditions 

Max.l 5 ] 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

6 

pF 

Cqut 

Output Capacitance 

6 

pF 


Notes: 

1. Vil (min.) = - 3.0V for pulse width < 20 ns. 4. Tested initially and after any design or process changes that may affect 

2. Ta is the “instant on” case temperature. these parameters. 

3. See the last page of this specification for Group A subgroup testing in- 5. For all packages except CerDIP (D22), which has maximums of 

formation. On = 9.5 pF and Cqut = 9 pF. 
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CY7B161 

CY7B162 


s is CYP RES S 

SEMICONDUCTOR 


AC Test Loads and Waveforms 


c l 4= 


INCLUDING 
JIG AND 
SCOPE 


R2 

255X1 


INCLUDING 
JIG AND 
SCOPE 


(a) 


(b) 


Equivalent to: THEiVENIN EQUIVALENT 

167X1 


R2 

255X1 


ALL INPUT PULSES 


3 *90* 3 S. 9 ° % 
io% y \ io% 

Tj- 

<3 ns — ►! M- — ► I-*- < 


3 ns 
B161-5 


Switching Characteristics Over the Operating Ranged’ 6 > ? ] 


Parameters 

Description 

7B161-8 

7B162-8 

7B161-10 

7B162-10 

7B161—12 

7B162-12 

7B161-15 

7B162-15 

Units 

Min. 



Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

8 


10 


12 


15 


ns 

tAA 

Address to Data Valid 


8 


10 


12 


15 

ns 

tOHA 

Output Hold from Address Change 

2.5 


3 


3 


3 


ns 

tACE 

CE LOW to Data Valid 


8 


10 


12 


15 

ns 

tDOE 

OE LOW to Data Valid 


mm 


5 


6 


8 

ns 

tLZOE 

OE LOW to Low Zl 8 I 



2 


2 


3 


ns 


OE HIGH to High ZI 9 ] 


4 


5 


6 


7 

ns 

tLZCE 

CELOWto Low Zl 8 l 

2 


2 


2 


3 


ns 

tHZCE 

CE HIGH to High Zi 8 ’ 9 J 


4 


5 


6 


7 

ns 

WRITE CYCLED | 

twe 

Write Cycle Time 

8 


10 


12 


15 


ns 

tsCE 

CELOWto Write End 

7 


8 


8 


10 


ns 

Uw 

Address Set-Up to Write End 

7 


8 


8 


10 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

6.5 


8 


8 


10 


ns 

tsD 

Data Set-Up to Write End 

4 


5 


6 


7 


ns 

tHD 

Data Hold from Write End 





mm 


0 


ns 

tLZWE 

WE HIGH to Low Zl 8 J (7B162) 

2 


2 


mm 


3 


ns 

tHZWE 

WE LOW to High Zl 8 > 9 J (7B162) 


4 


5 


6 


7 

ns 

tAWE 

WE LOW to Data Valid (7B161) 


8 


10 


12 


15 

ns 

tADV 

Data Valid to Output Valid (7B161) 


8 


10 


12 


15 

ns 


Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Ioi/Ioh and Cl = 20 pF. 

7. Both CEi and CE 2 are represented by CE in the Switching Character- 
istics and Waveforms section. 

8. At any given temperature and voltage condition, tjjz is less than tLZ for 
any given device. This parameter is guaranteed and not 100% tested. 


9. tnzcti> tHZOEj and tnzWE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ± 200 mV from steady state 
voltage. This parameter is guaranteed and not 100% tested. 

10. The internal write ti me of the memory is defined by the overlap of CEi 
LOW, CE 2 LOW, and WE LOW. Both signals must be LOW to initiate 
a write and either signal can terminate a write by going HIGH. The data 
input set-up and hold timing should be referenced to the rising edge of 
the signal that terminates the write. 
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CY7B161 

CY7B162 


Switching Waveforms n 

Read Cycle No. ll 11 * 12 J 


ADDRESS 


*RC 




*AA 


DATA OUT 


H iOHA 



PREVIOUS DATA VALI D ^ 

<xx> 

^ DATA VALID 




Read Cycle No. 2t n ’ 13 1 
CE 




OE 


DATA OUT 


l RC 


UCE 




— tLZOE 
HIGH IMPEDANCE 


tDOE 


tl-ZCE 




Jf 


Jf 


DATA VALID 


tHZOE - 
• l HZCE 




HIGH 

IMPEDANCE 


Write Cycle No. 1 (WE Controlled^ 10 ] 



Not es: 

11. WE is HIGH for read cycle. 13. Address valid prior to or coincident with CEi and CE 2 transition LOW. 

12. Device is continuously selected, CEi, CE 2 < Vil- OE < Vjl also. 
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' CYPRESS 
SEMICONDUCTOR 


CY7B161 

CY7B162 


Switching Waveforms W (continued) 


Write Cycle No. 2 (CE Controlled^ 1014 ! 


ADDRESS ^ 

* twc *■ 

< z_> 

czz 


* t S A ► 

■* t SCE *• 

^ / 



CE 

"S 




*• tpwE 




'mmmm 



*SD ► 

*- t HD -H 

DATA IN 



DATA-IN VALID 



*• — Ihzwe — H 

v HIGH IMPEDANCE 

DATA OUT 

DATA UNDEFINED 

^ 




r Uwe ^ 


DATA OUT DATA UNDEFINED \ 

^ DATA VALID 


B161-9 


Note: 

14. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state (7B162 only). 


2 


7B161 Tfrith Table 


ea 

isa 

|gj| 

ion 

Outputs 

Inputs 

Mode 

mm 

■ 



HighZ 

X 

Deselect/Ibwer-Down 

mm 

■a 

a 

B 

HighZ 

X 

Deselect/Fower-Down 

L 

L 

m 

L 

Data Out 

X 

Read 

L 

L 

L 

L 

Data In 

Data In 

Write 

L 

L 

L 

■a 

BiiSflliifeM 

Data In 

Write 

L 

L 

■a 

■a 

■snaif 

X 

Deselect 


7B162 Ttuth Table 


EM 

EM 

|gj 


Outputs 

Inputs 

Mode 

■a 

aa 

a 


HighZ 

X 

Deselect/Fower-Down 

aa 

■a 

B 

B 

HighZ 

X 

Deselect/Fower-Down 

L 

L 

B 

L 

Data Out 

X 

Read 

L 

■a 

L 

B 

HighZ 

Data In 

Write 

■a 

L 

B 

KXfl 

HighZ 

X 

Deselect 
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CY7B161 

CY7B162 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

8 

CY7B161— 8DC 

D22 

Commercial 

CY7B161— 8PC 

P21 

CY7B161— 8VC 

V21 

10 

CY7B161 — 10DC 

D22 

Commercial 

CY7B161-10PC 

P21 

CY7B161-10VC 

V21 

CY7B161— 10DMB 

D22 

Military 

CY7B161 — 10LMB 

L54 

12 

CY7B161-12DC 

D22 

Commercial 

CY7B161-12PC 

P21 

CY7B161 — 12VC 

V21 

CY7B161 — 12DMB 

D22 

Military 

CY7B 161 — 1 2LMB 

L54 

15 

CY7B161 — 15DMB 

D22 

Military 

CY7B161 - 15LMB 

L54 


Shaded area contains preliminary information. 



Ordering Code 

Package 

Type 

Operating 

Range 

8 

CY7B162-8DC 

D22 

Commercial 

CY7B162— 8PC 

P21 

CY7B162— 8VC 

U!EM 


CY7B162— 10DC 


Commercial 

CY7B162— 10PC 

P21 

CY7B162— 10VC 

V21 

CY7B162— 10DMB 

D22 

Military 

CY7B162-10LMB 

L54 


CY7B162— 12DC 

D22 

Commercial 

CY7B162— 12PC 

P21 

CY7B162— 12VC 

V21 

CY7B162— 12DMB 

D22 

Military 

CY7B162— 12LMB 

HE9H 

15 

CY7B162— 15DMB 

IPMJW 

Military 

CY7B162— 15LMB 

L54 


Shaded area contains preliminary information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vffl 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1, 2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters | Subgroups 

READ CYCLE 

*AA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10, 11 

*ACE 

7, 8, 9, 10,11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE | 

tsCE 

7, 8, 9, 10,11 

*AW 

7, 8, 9, 10,11 

*HA 

7, 8, 9, 10,11 

*SA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10,11 


7, 8, 9, 10, 11 

“ 1 

7, 8, 9, 10,11 


Document #: 38-A-00014-D 


Note: 

15. 7B161 only. 













































Features 

• Automatic power-down when 
deselected 

• Transparent write (7C161) 

• CMOS for optimum speed/power 

• High speed 

— 15 ns t A A 

• Low active power 

— 633 mW 

• Low standby power 

— 220 mW 

• TTL compatible inputs and outputs 


• Capable of withstanding greater than 
2001V electrostatic discharge. 

Functional Description 

The CY7C161 and CY7C162 are high- 
performance CMOS static RAMs orga- 
nized as 16,384 by 4 bits with separate I/O. 
Easy memory expansion is provided by ac- 
tive LOW chip enables (CEi, CE 2 ) and 
three-state drivers. They have an automat- 
ic power-down feature, reducing the power 
consumption by 65% when deselected. 

Writing to the device is accomplished when 
the c hip e nable (UEi, CE 2 ) and write en- 
able (wE) inputs are both LOW Data on 
the four input pins (Iq through I 3 ) is written 


into the memory location specified on the 
address pins (Aq through A 13 ). 

Reading the device is accomplished by 
taking the chip ena bles ( CEi, CE 2 ) LOW 
while write enable (WE) remains HIGH. 
Under these conditions the contents of the 
memory location specified on the address 
pins will appear on the four data output 
pins. 

The output pins stay in high-impedance 
state when write enable (WE) is LOW 
(7C162 only), or one of the chip enables 
(CE b CE 2 ) are HIGH. 

A die coat is used to insure alpha immunity. 



Selection Guided 

70161-10 7C161-12 7C161— 15 7C161-20 7061-25 7061-35 7C161-45 

70162-10 7C162-12 7C162-15 7C162-20 7C162-25 7C162-35 7C162-45 


Maximum Access Time (ns) 

10 

12 

15 

20 

25 

35 

45 

Maximum Operating Current (mA) | 

160 . 

160 

115 

80 

70 

70 

50 

Maximum Standby Current (mA) 

• 40/20 = 

40/20 

40/20 

40/20 

20/20 

20/20 

20/20 


Shaded areas indicate advanced information. 

Note: 

1. For military specifications, see the CY7C161A/CY7C162A datasheet. 
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CY7C161 

CY7C162 



_ CYPRESS 
r w SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to + 7.0V 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

7061- 10 

7062- 10 

7061- 12 

7062- 12 

7061- 15 

7062- 15 

m 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Ioh — ~ 4.0 mA 

■ 

Si 

H 


H 


■ 

V 0L 

Output LOW Voltage 

Vcc = Min., 

Iol = 8.0 mA 

■ 

0.4 

■ 

0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage^] 


-0.5 

0.8 

-0.5 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

jjiA 

loz 

Output Leakage 

Current 

GND< Vi< Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current^ 3 ! 

Vcc = Max., 

Vout = GND 

H 

-350 

N 

-350 

■ 

-350 

mA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA 

■ 

160 

■ 

160 

■ 

115 

mA 

ISBI 

Automatic CEi 
Power-DownCurrent 

Max. Vcc, 

CE!>V IH 

Min. Duty Cycle = 100% 

■ 

40 

■ 

40 

■ 

40 

mA 

ISB2 

Automatic CEi 
Power-DownCurrent 

Max. Vcc, 

CEi > V C c -0.3V, 

Vjn > Vcc — 0.3V or 
Vi N <0.3V 

■ 

20 

■ 

20 

■ 

20 

mA 


Shaded areas indicate advanced information. 


Output Current into Outputs (LOW) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 
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M CYPRESS 
W SEMICONDUCTOR 


CY7C161 

CY7C162 


Electrical Characteristics Over the Operating Range (continued) 



Automatic CEj 
Power-DownCurrent 


7061 — 20 

7062 - 20 


7061 - 25,35 

7062 - 25,35 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage^ 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current^ 


V C c Operating 
Supply Current 




Test Conditions 


Vcc = Min., 

Iqh = ~ 4.0 mA 


Vcc = Min., 
Iql = 8-0 


GND< Vi< Vcc, 

Output Disabled 


V C c = Max., 
Vqut = GND 


V C c = Max., 
Iqut = 0 mA 


Max . Vcc, 

CE!>V IH 

Min. Duty Cycle = 100% 


Max . Vcc, 

CEi> V CC -0.3V, 
Vin J> Vcc — 0.3V or 
Vi N <0.3V 


Capacitance W 


Parameters 

Description 

Qn 

InputCapacitance 

CqUT 

Output Capacitance 


Test Conditions 


T A = 25°C,f=lMHz, 
V CC = 5.0V 


Max. 

Units 

10 

pF 

10 

pF 


Notes: 

2. Vil min. = —3.0V for pulse durations less than 30 ns. 

3 . Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 


4. Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 

R1 481X1 



INCLUDING 
JIG AND 
SCOPE 



INCLUDING 
JIG AND 
SCOPE 


ALL INPUT PULSES 



Equivalent to: THEiVENIN EQUIVALENT 

167X1 
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CYPRESS 

SEMICONDUCTOR 


CY7C161 

CY7C162 


Switching Characteristics Over the Operating Ranged 6 J 


Parameters 

Description 



7C161— 15 
7C162-15 

7C161-20 

7C162-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE j 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

Ua 

Address to Data Valid 


10 


12 


15 


20 

ns 

tOHA 

Output Hold from Address Change 

3 


3 


3 


5 


ns 

tACE 

CE LOW to Data Valid 


10 


12 


15 


20 

ns 

tDOE 



10 


12 


10 


10 

ns 

tLZOE 

OE LOW to Low Z 

0 


0 


3 


3 


ns 

tHZOE 

OE HIGH to High Z 


5 


mm 


8 


8 

ns 

tLZCE 

CE LOW to Low Zt 7 l 

2 


3 


3 


5 


ns 

tHZCE 

CE HIGH to High ZM 


5 


7 


8 


8 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


10 


12 


15 


20 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

10 :: 


12 


15 


20 


ns 

tsCE 

CE LOW to Write End 

8 


8 


12 


15 


ns 

*AW 

Address Set-Up to Write End 

8 


8 


12 


15 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

IPWE 

WE Pulse Width 

8 


8 


12 


15 


ns 

tSD 

Data Set-Up to Write End 

5 . 


6 


10 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

Ilzwe 

WE HIGH to Low (7C162) 

: 2 ■ 


3 

IBf 

5 


5 


ns 

Ihzwe 

WE LOW to High ZVM (7C162) 


6 


mm 


7 


7 

ns 

UWE 

WE LOW to Data Valid (7C161) 


10 


12 


15 


20 

ns 

Udv 

Data Valid to Output Valid (7C161) 


10 


12 


15 


20 

ns 

Idle 



10 


12 


15 


20 

ns 


Shaded areas indicate advanced information. 
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ijSsjsSss ^CYPRESS 


CY7C161 

CY7C162 


Switching Characteristics Over the Operating Rangel 5 ’ 6 1 


Parameters 

Description 

7061- 25 

7062- 25 

7C161-35 

7C162-35 

7061- 45 

7062- 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

25 


35 


45 


ns 

tAA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


ns 

tACE 

CELOWto Data Valid 


25 


35 


45 

ns 

tDOE 

OE LOW to Data Valid 


12 


15 


20 

ns 

tLZOE 

OE LOW to LowZ 

3 


3 


3 


ns 

tHZOE 

OE HIGH to High Z 


10 


12 


15 

ns 

tLZCE 

CELOWto Low Zl 7 l 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High ZM 


10 


15 


15 . 

ns 

tpu 

CELOWto Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


20 


20 


25 

ns 

WRITE CYCLE! 9 ! 

twc 

Write Cycle Time 

20 


25 


40 


ns 

tsCE 

CELOWto Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


ns 

hlA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

15 


20 


20 


ns 

tSD 

Data Set-Up to Write End 

10 


15 


15 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Zl 7 ! (7C162) 

5 


5 


5 


ns 

tHZWE 

WE LOW to High Zl 7 ’ 8 ! (7C162) 


7 


10 


15 

ns 

tAWE 

WE LOW to Data Valid (7061) 


25 


30 


35 

ns 

tADV 

Data Valid to Output Valid (7061) 


20 


30 


35 

ns 

tDLE 

CELOWto Data Valid 


25 


30 


35 

ns 


Notes: 

5 . Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified IoiVIoh and 30-pF load capacitance. 

6. Both CEi and CE 2 are represented by CE in the Switching Character- 
istics and Waveforms sections. 

7. At any given temperature and voltage condition, tnz is less than tLz for 
any given device. 


8. tHZCEi and tjjzWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

9 . The internal write ti me of the memory is defined by the overlap of CEi 
LOW, CE 2 LOW, and WE LOW. Both signals must be LOW to initiate 
a write and either signal can terminate a write by going HIGH. The data 
input set-up and hold timing should be referenced to the rising edge of 
the signal that terminates the write. 
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CYPRESS 

SEMICONDUCTOR 


CY7C161 

CY7C162 


Switching Waveforms 

Read Cycle No. it 10 * 11 ! 


ADDRESS 


*RC 


X 


tQHA 


*AA 


DATA OUT 


PREVIOUS DATA VALID 


31S)( 




DATA VALID 


Read Cycle No. 2 1 10 ’ 12 1 




10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CEi, CE 2 transition LOW. 

11. Device is continuously selected, CEi, CE 2 = Vil- 
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CY7C161 

CY7C162 


mm cypress 

jm SEMICONDUCTOR 


Switching Waveforms t 8 l (continued) 
Write Cycle No. 2 (CE Controlled) 13 ] 


ADDRESS 


CE 


WE 


DATA IN 


DATA OUT 
(7C162) 

DATA OUT 
(7C161) 


-> 

"* t wc *■ 

< : ~ 

< 


■* t S A ► 

** t S CE * 




S 

^ / 

/ 



■* tpWE *" 





tsD *• 

tHD 

DATA-IN VALID 

>c — 3 

HIGH IMPEDANCE 

U *HZLE » 

1 


<XXXX data valid) . 


Note: 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state (7062 only). 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 
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CY7C161 

CY7C162 



Topical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 



0.0 1.0 2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


Address Designators 


Address 

Name 

Address 

Function 

Pin 

Number 

A5 

X3 

1 

A6 

X4 

2 

A7 

X5 

3 

A8 

X6 

4 

A9 

X7 

5 

A10 

YO 

6 

All 

Y1 

7 

A12 

Y5 

8 

A13 

Y4 

9 

A0 

Y3 

23 

A1 

Y2 

24 

A2 

XO 

25 

A3 

XI 

26 

A4 

X2 

27 
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CY7C161 

CY7C162 



... ^ SEMICONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

■ 

CY7C161 — 10PC 

P21 

Commercial 

CY7C161-10VC 

V21 

CY7C161-10DC 

D22 

CY7C161-10LC 

L54 

12 

CY7C161-12PC 

P21 

Commercial 

CY7C161-12VC 

V21 

CY7C161-12DC 

D22 

CY7C161 — 12LC 

L54 

15 

CY7C161-15PC 

P21 

Commercial 

CY7C161 — 15VC 

V21 

CY7C161 — 15DC 

D22 

CY7C161 — 15LC 

L54 

20 

CY7C161-20PC 

P21 

Commercial 

CY7C161 — 20VC 

V21 

CY7C161— 20DC 

D22 

CY7C161 — 20LC 

L54 

25 

CY7C161— 25PC 

P21 

Commercial 

CY7C161 — 25VC 

V21 

CY7C161 — 25DC 

D22 

CY7C161— 25LC 

L54 

35 

CY7C161— 35PC 


Commercial 


mm 



CY7C161— 35LC 

L54 

45 

CY7C161— 45PC 

msm 

Commercial 

CY7C161— 45VC 


CY7C161 — 45DC 

D22 

CY7C161 — 45LC 

L54 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 


CY7C162— 10PC 

P21 

Commercial 

CY7C162- 10VC 

V21 

CY7C162-10DC 

D22 

CY7C162-10LC 

L54 


CY7C162— 12PC 

P21 

Commercial 

CY7C162-12VC 

V21 

CY7C162- 12DC 

D22 

CY7C162-12LC 

L54 


CY7C162— 15PC 

P21 

Commercial 

CY7C162— 15VC 

V21 

CY7C162— 15DC 


CY7C162— 15LC 

L54 


CY7C162-20PC 

P21 

Commercial 

CY7C162— 20VC 

V21 

CY7C162-20DC 

D22 

CY7C162— 20LC 

L54 


CY7C162— 25PC 

P21 

Commercial 

CY7C162— 25VC 

V21 

CY7C162— 25DC 

D22 

CY7C161— 25LC 

L54 


CY7C162— 35PC 

P21 

Commercial 

CY7C162-35VC 

V21 

CY7C162— 35DC 

D22 

CY7C162— 35LC 

L54 


CY7C162— 45PC 

P21 

Commercial 

CY7C162— 45VC 

V21 

CY7C162— 45DC 

D22 

CY7C162— 45LC 

L54 


Shaded areas indicate advanced information. Shaded areas indicate advanced information. 

Document#: 38-00029-G 
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Features 

• Automatic power-down when dese- 
lected 

• Transparent write (7C161A) 

• CMOS for optimum speed/power 

• High speed 

— 12 ns tAA 

• Low active power 

— 935 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outputs 


• Capable of withstanding greater than 
2001V electrostatic discharge. 

Functional Description 

The CY7C161 A and CY7C162A are high- 
performance CMOS static RAMs orga- 
nizes as 16,384 by 4 bits with separate I/O. 
Easy memory expansion is provided by ac- 
tive LOW chip enables (CEi, CE2) and 
three-state drivers. They have an automat- 
ic power-down feature, reducing the power 
consumption by 60% when deselected. 

Writing to the device is accomplished 
when the chi p en able (CEi, CT2) and 
write enable (WE) inputs are both LOW. 
Data on the four input pins (Iq through I3) 


is written into the memory location speci- 
fied on the address pins (Ao through A13). 

Reading the device is acco mpli shed by 
taking the chip ena bles ( CEi, CE2) LOW 
while write enable (WE) remains HIGH. 
Under these conditions the contents of the 
memory location specified on the address 
pins will appear on the four data output 
pins. 

The output pins stay in hi gh-im pedance 
state when write enable (WE) is LOW 
(7C162A only), or one of the chip enables 
(CEx, CE 2 ) are HIGH. 

A die coat is used to insure alpha immunity. 



Selection GuideM 


Maximum Access Time (ns) 


Maximum Operating Military 
Current (mA) 


Military 


Maximum Standby 
Current (mA) 


Shaded area contains advanced information. 


7C161A-12 

7C162A-12 

7CI61A-15 

7CI62A-15 

7C161A— 20 
7C162A-20 

7C161A— 25 
7C162A— 25 

7C161A— 35 
7C162A— 35 

7C161A-45 
7C162A— 45 

12 ' 

1 1 1 H 

20 

25 

35 

45 

170 

160 

100 

100 

100 

100 

40/20 I! 

iiiiliii 

40/20 

40/20 

30/20 

30/20 


Note: 

1 . For commercial specifications, see the CY7C16 1/CY7C162 datasheet. 
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CY7C161A 

CY7C162A 




' rypPFSS 
SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 
not tested.) 

Storage Temperature - 65°Cto + 150°C 

Ambient Temperature with 

Power Applied - 55°C to + 125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltage -3.0Vto+7.0V 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Military! 2 ] 

— 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C161A-12 
7C162A— 12 

7C161A—15 

7C162A—15 

7C161A— 20 
7C162A— 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 

2.4 


2.4 


2.4 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 



ESI 


Vcc 


Vcc 

V 

VlL 

Input LOW Voltage! 4 ] 


-0.5 

EH 

-0.5 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND < Vi< V CC 

-10 

HEH 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 
Current 

GND < Vi< Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 5 ] 

Vcc = Max., Vqut ~ GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 

Vcc “ Max. 

Iout = 0 mA 

Military 


170 


160 


100 

mA 

ISBl 

EKBRRIH 


Military 


40 


40 


40 


ISB2 

Automatic CE 
Power-Down Current 

Max. Vcc, 

CEi > V C c ~ 0.3V, 

Vin> V CC -0.3 V 
orViN < 0.3V 

Military 

■ 

20 

■ 

20 

■ 

20 



Shaded area contains advanced information. 

Notes: 

2. Ta is the “instant on” case temperature. 4. Vil min. = -3.0V for pulse durations less than 30 ns. 

3. See the last page of this specification for Group A subgroup testing in- 5. Notmorethan 1 output should be shorted at one time. Duration of the 

formation. short circuit should not exceed 30 seconds. 
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CYPRESS 

SEMICONDUCTOR 


Electrical Characteristics Over the Operating Ranged (continued) 


Parameters 


VOH 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage! 4 ! 


Input Load Current 


Output Leakage Current 


Output Short 
Circuit Current! 5 ! 


V C c Operating 
Supply Current 


Test Conditions 


Vcc — Min., Iqh = ~ 4.0 mA 


Vcc - Min., Iql “ 8.0 mA 


Automatic CE 
Power-Down Current 


Max . Vcc, 

CEi > V C c -0.3V, 
Vin> Vcc -0.3V 
or Vjn <_ 0.3V 


Capacitance ! 6 ! 


7C161A— 25 
7C162A— 25 


Min. Max. 



GND < Vi< V C c 


GND <L Vi < Vcc, Output Disabled 


Vcc = Max., Vqut “ GND 


Vcc = Max., Iqut = 0 mA Military 


Military 



Parameters 

Description 

On 

InputCapacitance 

Cout 

OutputCapacitance 


Test Conditions 


T A = 25°C,f = 1MHz, 
Vcc = 5.0V 


6. Tested initially and after any design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 


CY7C161A 

CY7C162A 


7C161A— 35, 45 
7C162A— 35, 45 



Max. 

Units 

10 

pF 

10 

pF 


5Vo 
OUTPUT o 


INCLUDING 4- 
JIG AND ” 
SCOPE (a) 


5Vc 

OUTPUTo 


SCOPE (b) 


ALL INPUT PULSES 


= = 

i R2 
f 255Q 

5pF t 
INCLUDING JL 

i R2 
f 255Q 

10%V 

* 90% 


GND ' 


T 



JIG AND - 


<.5 ns -► 


-► 1- 


Equivalent to: THErVENIN EQUIVALENT 

167Q 
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r CYPRESS 
' SEMICONDUCTOR 


CY7C161A 

CY7C162A 


Switching Characteristics Over the Operating Ranged’ 7 ’ 8 1 



Description 


7C161A— 12 
7C162A— 12 


Min. Max. 



7C161A— 25 7C161A— 35 7C161A-45 
7C162A— 25 7C162A— 35 7C162A-45 


Max. I Units 


READ CYCLE 



Read Cycle Time 


Address to Data Valid 


Output Hold from 
Address Change 


vmmmm 

msmssm 

l«) 

E3— BB 


liMTOM—l 


10 


15 


15 

ns 


25 ns 


WRITE CYCLEi 11 ! 

t\vc I Write Cycle Time 




Address Set-Up to 
Write End 


Address Hold from 
Write End 


Address Set-Up to 
Write Start 





Data Vahd to Output 
Valid (7C161A) 


t D CE CE LOW to Data Valid 12 15 

(7C161A) I | 

Shaded area contains advanced information. 

Notes: 

7. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

8. Both CEi and CE 2 are represented by CE in the Switching Character- 
istics and Waveforms sections. 

9. At any given temperature and voltage condition, tnz is l ess than tLz for 
any given device. 


35 ns 


35 ns 


10. tnzCE and tnzWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads and Waveforms. Transition is measured ±500 mV from steady 
state voltage. 

11. The internal write ti me of the memory is defined by the overlap of CEi 
LOW, CE 2 LOW, and WE LOW. Both signals must be LOW to initiate 
a write and either signal can terminate a write by going HIGH. The data 
input set-up and hold timing should be referenced to the rising edge of 
the signal that terminates the write. 
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SEMCONDUCTOR 

Switching Waveforms ^ 

Read Cycle No. it 1213 ! 

ADDRESS 

DATA OUT 

C161A-6 


CY7C161A 

CY7C162A 




Not es: 

12. WE is HIGH for read cycle. 14. Address valid prior to or coincident with CEi, CE2 transition LOW. 

13. Device is continuously selected, CEi, CE2 = Vjl. 


2-198 












Notes: 

15. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state (7C162A only). 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 
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CY7C161A 

CY7C162A 



CYPRESS 

SEMICONDUCTOR 


Topical DC and AC Characteristics (continued) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 


NORMALIZED ACCESS TIME 


OUTPUT SINK CURRENT 


1.4 

s 1 ' 3 

S 1 - 2 

N 

I 1 - 1 

CC 

g 1.0 

0.9 

0.8 

4. 
















t a = ; 

>5°C 










4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


6.0 



-55 25 125 

AMBIENT TEMPERATURE (°C) 



0.0 


1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 


4.0 


TYPICAL POWER-ON CURRENT 


TYPICAL ACCESS TIME CHANGE 



NORMALIZED I C c vs. CYCLE TIME 



SUPPLY VOLTAGE (V) 


CAPACITANCE (pF) 


10 20 30 40 

CYCLE FREQUENCY (MHz) 


Address Designators 


Address 

Name 

Address 

Function 

Pin 

Number 

A5 

X3 

1 

A6 

X4 

2 

A7 

X5 

3 

A8 

X6 

4 

A9 

X7 

5 

A10 

Y0 

6 

All 

Y1 

7 

A12 

Y5 

8 

A13 

Y4 

9 

A0 

Y3 

23 

A1 

Y2 

24 

A2 

XO 

25 

A3 

XI 

26 

A4 

X2 

27 
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CY7C162A 


■= ^' SEMCONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C161 A— 12DMB 

D22 

Military 

CY7C161 A— 12LMB 

L54 

15 

CY7C161A- 15DMB 

D22 

Military 

CY7C161A— 15LMB 

L54 

20 

CY7C161A— 20DMB 

D22 

Military 

CY7C161A— 20LMB 

L54 

25 

CY7C161A— 25DMB 

D22 

Military 

CY7C161A— 25LMB 

L54 

35 

CY7C161A— 35DMB 

D22 

Military 

CY7C161A— 35LMB 

L54 

45 

CY7C161A— 45DMB 

D22 

Military 

CY7C161A— 45LMB 

L54 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

12 

CY7C162A— 12DMB 

D22 

Military 

CY7C162A- 12KMB 

K74 

CY7C162A- 12LMB 

L54 

15 

CY7C162A— 15DMB 

D22 

Military 

CY7C162A- 15KMB 

K74 

CY7C162A- 15LMB 

L54 

20 

CY7C162A— 20DMB 

D22 

Military 

CY7C162A— 20KMB 

K74 

CY7C162A— 20LMB 

L54 

25 

CY7C162A— 25DMB 

D22 

Military 

CY7C162A— 25KMB 

K74 

CY7C162A— 25LMB 

L54 

35 

CY7C162A— 35DMB 

D22 

Military 

CY7C162A-35KMB 

K74 

CY7C162A— 35LMB 

L54 

45 

CY7C162A— 45DMB 

D22 

Military 

CY7C162A— 45KMB 

K74 

CY7C162A— 45LMB 

L54 


Shaded area contains advanced information. 


Document#: 38-00116-A 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

Vffl 

1,2,3 

Vjl Max. 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

los 

1,2,3 

Icc 

1, 2,3 

ISBI 

1, 2,3 

ISB2 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

Ua 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10,11 

UCE 

7, 8, 9, 10,11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10,11 

Uw 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10,11 

tAWE [161 

7, 8, 9, 10, 11 

tADv' 15 ' 

7, 8, 9, 10, 1 1 


Notes: 

16. 7C161A only. 
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PRELIMINARY CY7B163 


= / SEMCONDUCTOR Expandable 256K x 1 Static 

R/W RAM with Separate I/O 


Features 

• Highspeed 

— tAA = 10 ns 

• Five chip enables (CEi, 2,3 and €£ 4 , 5 ) 
to expand memory 

• BiCMOS for optimum speed/power 

• Low active power 

— 770 mW 

• Low standby power 

— 330 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7B163 is a high-performance 
BiCMOS static RAM organized as 256K 
words by 1 bit. Easy memory expansion is 
provided five chip enables for each part 
(CEi, CE 2 , CE 3 , CE 4 , and CE 5 ). The ac- 
tive HIGH and active LOW chip enables 
provide on-chip address decoding, elimi- 
nating the need for external decoder logic. 

The CY7B163 has an automatic power- 
down feature, reducing the power con- 
sumption by more than 50% when dese- 
lected by any CE input. 

Writingto th e dev ice is accomplished when 
CEi, 2,3 and WE are LOW, and CE 4,5 are 
HIGH. Data on the input pin (Din) is 


written into the memory location specified 
on the address pins (Ao through A 17 ). 

Reading the device is accomplished by tak- 
ing chip enables CEi, 2,3 LOW while WE 
and chip enables CE 4,5 remain HIGH. Un- 
der these conditions, the contents of the 
memory location specified by the address 
pins will appear on the data output pin 

(Pout)- 

The output pin (Dout) is in a high-impe- 
dance s tate when the device is deselected 
(any of: CE 1}2 ,3 HIGH or CE 4 ,5 LOW), or 
during a write operation (WE and CEi 2 3 
LOW and CE 4>5 HIGH). 

The CY7B163 is available in leadless chip 
carriers and space-saving 300-mil-wide 
DIPs and SOJs. 



Selection Guide 



7B163-10 

7B163-12 

7B163-15 

7B163-20 

Maximum Access Time (ns) 

10 

12 

15 

20 

Maximum Operating 
Current (mA) 

Commercial 

150 

130 

125 


Military 


130 

125 

120 

Maximum Standby 

Current (mA) 

Commercial 

30 

30 

30 


Military 


40 

40 

40 


Shaded area contains advanced information. 
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PRELIMINARY 


CY7B163 


PYPPFQQ 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage on Vcc relative to GNDM . . - 0.5V to +7.0V 
DC Voltage Applied to Outputs 

in High Z State! 1 ! - 0.5V to +7.0V 

DC Input Voltage! 1 ! - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ! 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

-55°Cto+125°C 

5V ± 10% 



Electrical Characteristics Over the Operating Range! 3 ! 


Parameters 

Description 

Test Conditions 

7B163-10 

7B163-12 

7B163-15, 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 4.0 mA 

El 


El 


2.4 


V 

VOL 

Output LOW Voltage 

Vcc - Min., Iql = 0-8 mA 


0.4 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage! 1 ! 


-0.3 

0.8 

-0.3 

0.8 

-0.3 

0.8 

V 

Iix 

Input Load Current 

GND< Vi < Vcc 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 
Current 

GND < Vo <_ Vcc? 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short Circuit 
Current! 4 ! 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., lour = 0 mA 
f = f MAX = 1/tRC 

Com’l 


150 


130 


125 

mA 

Mil 




130 


125 

ISB 

Automatic CE Power- 
Down Current 
-CMOS Inputs 

Max. Vcc? CEi 5 2,3 >l Vcc 
- 0.3V, or CE 4j5 < 0.3V, 

Vin > Vcc — 0.3V or 
Vi N <0.3V,f=0 

Com’l 




30 

■ 

30 

mA 

Mil 




40 


40 


Shaded area contains advanced information. 


Capacitance ! 5 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

10 

pF 


Notes: 

1. ViL(Min)= -3.0 V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. Ta is the “instant on” case temperature. short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing in- 5. Tested initially and after any design or process changes that may affect 

formation . these parameters. 
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PRELIMINARY 


CY7B163 


CYPRESS 

— ma, ^ SEMICONDUCTOR = 

AC Test Loads and Waveforms 

R1 481 Q 



JIG AND ” 
SCOPE 

(a) 

Equivalent to: 

OUTPUT 


JIG AND 
SCOPE 


THEVENIN EQUIVALENT 
167Q 


ALL INPUT PULSES 


GND 

<3 ns 



Switching Characteristics Over the Operating Ranged’ 

I I 

Description 


Parameters 


READ CYCLE 



Read Cycle Time 


Address to Data Valid 


Output Hold from Address Change 


CEi A 3 LOW and CE 4 , 5 HIGH to Data Valid 


CEi, 2,3 LOW and CE 4>5 HIGH to Low Zl 7 J 


CEi , 2 ,3 HIGH or CE 4}5 LOW to High Zl 7 > 8 1 


7B163-10 7B163-12 7B163-15 7B163 -20 | 

Min. I Max. Min. I Max. Min. I Max. Min. I Max. Units 


20 | ns 

20 ns 


10 ns 


0 ns 


CEi, 2,3 HIGH or CE 4 ,5 LOW to Power-Down 



WRITE CYCLED 


twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

ISCE 

CE 1)2 ,3 LOW and CE 4)5 HIGH to Write End 

8 


9 


10 


15 


ns 

*AW 

Address Set-Up to Write End 

8 


9 


10 


15 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


U 


ns 

tsA 

Address Set-Up to Write Start 

o 


0 


0 


U 


ns 

tpWE 

WE Pulse Width 

8 


9 


10 


15 


ns 

tSD 

Data Set-Up to Write End 

6 


7 


8 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Zt ? ] 

2 


2 


2 


2 


ns 

tHZWE 

WE LOW to High Zl 7 ’ 8 ! 


5 


7 


7 


10 

ns 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3 .0 V, and output loading 
of the specified Iol/Ioh an d 20 pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzwE is less than tLzwE f° r any given device. 

8. tHZCE and tnzwE are specified with a load capacitance of 5 pF as in 
part (b) in AC Test Loads and Waveforms. Transition is measured 
±500 mV from steady state voltage. 


The internal write time of the m emor y is defined by the overlap of 
CEi,2,3 LOW, CE 4) 5 HIGH, and WE LOW. All signals must be as- 
serted to initiate a write, and by being deasserted, any signal can termi- 
nate a write. The data input set-up and hold timing should be refer- 
enced to the rising edge of the signal that terminates the write. 
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' 22 PYPRFSS 
F SEMICONDUCTOR 


PRELIMINARY CY7B163 


Switching Waveforms 

Read Cycle No. it 10 ’ n l 



Read Cycle No. 2^ 


v cc 

SUPPLY 

CURRENT 




IMPEDANCE 



Write Cycle No. 1 (CE Controlled) L 13 J 



Not es: 

10. WE is HIGH for read cycle. 

11. Device is continuously selected, CEp 2,3 <. Vil and CE^s >l Vjh- 

12. Address valid prior to or coincident with CE transition LOW. 


13. If an y of CEi ; 2,3 goes HIGH or CE^s goes LOW simultaneously with 
WE HIGH, the output remains in a high-impedance state. 
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PRELIMINARY 


CY7B163 



^ =' ^ SEMCONDUCTOR = 

Switching Waveforms (continued) 
Write Cycle No. 2 (WE Controlled)! 13 ] 



B163-9 


Truth Table 


EM 


fgg 

IjLfl 

e:*§ 


Dour 

Mode 

Power 

B 

■ 

■ 

H 

B 

■ 

Data Out 

Read 

Active (I C c) 

L 

B 

B 

H 

B 


HighZ 

Write 

Active (Ice) 

B 

B 

X 

X 

X 


HighZ 

Power-Down 

Standby (I S b) 

S 

B 

X 

X 

X 


HighZ 

Power-Down 

Standby (I S b) 


B 

B 

X 

B 


HighZ 

Power-Down 

Standby (I S b) 


X 

X 

L 

X 


HighZ 

Power-Down 

Standby (I S b) 


X 

X 

X 

L 

X 

HighZ 

Power-Down 

Standby (I S b) 


2-206 





































PRELIMINARY 


CY7B163 



f'Ypprcc 

SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7B163— 10DC 

D22 

Commercial 

CY7B163— 10LC 

TBD 

CY7B163— 10PC 

P21 

CY7B163— 10VC 

V21 

12 

CY7B163— 12DC 

D22 

Commercial 

CY7B163— 12LC 

TBD 

CY7B163— 12PC 

P21 

CY7B163— 12VC 

V21 

CY7B163-12DMB 

D22 

Military 

CY7B163-12LMB 

TBD 

15 

CY7B163 — 15DC 

P21 

Commercial 

CY7B163— 15LC 

TBD 

CY7B163— 15PC 

D22 

CY7B163 — 15VC 

V21 

CY7B163 — 15DMB 

D22 

Military 

CY7B163 — 15LMB 

TBD 

20 

CY7B163— 20DMB 

D22 

Military 

C Y7B 1 63 — 20LMB 

TBD 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1, 2,3 

ioz 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twe 

7, 8, 9, 10,11 

tSCE 

7, 8, 9, 10,11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

Ihd 

7, 8, 9, 10, 11 
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CY7B164 

CY7B166 


CYPRESS 
SEMICONDUCTOR 


16,384 x 4 Static R/W RAM 


Features 

• Ultra high speed 

— tAA = 8 ns 

• Low active power 

— 700 mW 

• Low standby power 

— 250 mW 

• BiCMOS for optimum speed/power 

• Output Enable (OE) feature (7B166) 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001 V electrostatic discharge 


Functional Description 

The CY7B164 and CY7B166 are high-per- 
formance BiCMOS static RAMs organized 
as 16,384 x 4 bits. Easy memory expansion 
is provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7B166 has an active LOW output en- 
able (OE) feature. Both devices have an 
automatic power-down feature, reducing 
the power consumption by 67% when dese- 
lected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. Data on the 
four input/output pins (I/Oq through I/O 3 ) 


is written into the memory location specified 
on the address pins (Ao through A 13 ). 

Reading the device is accomplished by tak- 
ing chip enable (CE) LOW (and CE LOW 
for 7B166) while write enable (WE) remains 
HIGH. Under these conditions the contents 
of the memory location specified on the ad- 
dress pins will appear on the four data I/O 
pins. 

The I/O pins stay in high-impedance state 
when ch ip en able (CE) is HIGH, or write 
enable (WE) is LOW (or output enable 
(CE) is HIGH for 7B166). 


Logic Block Diagram 


Pin Configurations 


DIP/SOJ 
Top View 


Ao- 

Ai- 

a 2 - 

a 3 - 

A11- 

A 12 - 

A 13“ 


INPUT BUFFER 


128x128x4 

ARRAY 


33 


H 


CD 
CL 

i 


COLUMN 

. DECODER H 

TTTTTFT 

5- to 0 S O ffl o 

<< < < << Jr 


POWER 

DOWN! 


^ 1 




w- 



1/03 

1/02 


I/O, 

l/Ofl 



. WE 
’ (OE) 

(7B1 66 ONLY) 


LCC 
Top View 


7B164 


18 1 IS f 


B164-6 


B164-3 


I rr 
Top View 


20< 

Aa 

A« 

0 £.1/0 

> 4 

26 < 

NC 

19< 

A 2 

A 7 

>5 

254 

A4 

184 

Ai 

Ae 

16 

244 

A3 

17< 

Ao 

Afi 

>7 

234 

A z 

16* 

I/O3 

A10 

10 7B166 

224 

Ai 

15c 

VO Z 

A11 

j>9 

21 1 

Ao 

14 1 

l/O t 

A12 

} 10 

20 c 

I/O3 



A13 

in 

19s 

I/O2 

0 


CE 

r 12 

104j 

I/O, 


B164-4 


W| 8 IS# 


Selection Guide 



7B164-8 

7B166-8 

7B164-10 

7B166-10 

7B164-12 

7B166-12 

7B164— 15 
7B166-15 

Maximum Access Time (ns) 

8 

10 

12 

15 

Maximum Operating 

Current (mA) 

Commercial 

140 

130 

120 


Military 


145 llfi; 

140 

135 

Maximum Operating 

Current (mA 

Commercial 


40 

40 


Military 


60 -;i : 

55 

50 


Shaded area contains preliminary information. 
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CYPRESS 

SEMICONDUCTOR 


CY7B164 

CY7B166 


Maximum Ratings 

(Above which the useful life may be impaired. Exposure to abso- 
lute maximum rated conditions for extended periods may affect de- 
vice reliability. For user guidelines, not tested.) 

Storage Temperature - 65°Cto + 150 °C 

Ambient Temperature with 

Power Applied - 55°Cto + 125°C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltaget 1 ! - 3.0V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 

Electrical Characteristics Over the Operating Rangel 3 ! 


Parameters 

Description 

Test Conditions 

7B164-8 

7B166-8 

7B164-10 

7B166-10 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min. 

Ion = - 4.0 mA 

CornT 

m 

■ 


■ 

V 

Iqh = — 2.0 mA 

Mil 

V OL 


Vcc = Min., Iol = 8.0 mA 


0.4 


0.4 

V 

Vffl 



2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW VoltageW 


-0.5 

0.8 

-0.5 

0.8 

V 

Ik 

Input Load Current 

GND < V r < V CC 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND < V 0 < V C o 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

pA 

Icc 

Vcc Operating Supply 
Current 

V C c = Max., Iqut = 0 mA, 
f = f max. 

CornT 


140 



mA 

Mil 




ESI 

ISB 

CE Power-DownCurrent 

CE>V IH , 

Iqut = 0 mA 

Com’l 


50 


40 

mA 

Mil 




60 


Parameters 

Description 

Test Conditions 

7B164-12 

7B166-12 

7B164—15 

7B166-15 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min. 

Iqh = “ 4.0 mA 

Com’l 

m 

■ 

2.4 

■ 

V 

Iqh = — 2.0 mA 

Mil 

V OL 

Output LOW Voltage 

Vcc =: Min., Iol = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 



-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND< V 0 < Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+ 10 


Icc 

Vcc Operating Supply 
Current 

Vcc = Max., Iqut = 0 mA, 
f = f max. 



120 



BH 

E3H 


140 


135 

ISB 

CE Power-DownCurrent 

CE>V m , 

Iqut = 0 m A 



40 



H 

Mil 


55 


50 


Shaded area contains preliminary information. 

Notes: 

1. ViL(min.) = -3.0V for pulse width <20 ns. 3. See the last page of this specification for Group A subgroup testing in- 

2. Ta is the “instant on” case temperature. formation. 


Static Discharge Voltage 

(per MIL-STD-883, Method 3015) 

Latch-Up Current 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

-8 

5V ±5% 



-10, -12 

5V ±10% 

Military^ 2 ! 

- 55°Cto + 125°C 

5V±10% 


>2001V 
> 200 mA 
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CY7B164 

CY7B166 



s J^CTPRESS 

SEMICONDUCTOR 


Capacitance W 


Parameters 

Description 

Test Conditions 

Max.* 5 ! 

Units 

Qn 

Input Capacitance 

Ta = 25 °C, f = 1 MHz, 

Vcc = 5.0V 

6 

pF 

Q)ut 

Output Capacitance 

6 

pF 


AC Test Loads and Waveforms 


5V O- 


R1 481 xi 


5V O- 


R1 481X1 


OUTPUT 


INCLUDING 
JIG AND -±T 
SCOPE 


T 

;i 


R2 

255X1 


OUTPUT O- 


5pF -r 

INCLUDING 
JIG AND _ 
SCOPE ” 


R2 

255X1 


(a) 


(b) B 164-7 


3.0V 

GND 


ALL INPUT PULSES 



B 164-8 


Equivalent to: THEVENIN EQUIVALENT 

167X1 

OUTPUT O -JWV O 1.73V 


Switching Characteristics Over the Operating Ranged’ 6 ! 


Parameters 

Description 

7B164-8 

7B166-8 

7B164-10 

7B166-10 

7B164-12 
7B166— 12 

7B164-15 
7B166— 15 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

8 


10 


12 


15 


ns 

tAA 

Address to Data Valid 


8 


10 


12 


15 

ns 

tOHA 

Output Hold from Address Change 

2.5 


3 


3 


3 


ns 

1-ACE 

CE LOW to Data Valid 


8 


10 


12 


15 

ns 

tDOE 

OE LOW to Data Valid 

7B166 


msm 


5 


5 


6 

ns 

tLZOE 

OE LOW to Low Zl 8 l 


HP 


2 


2 


2 


ns 

tHZOE 

OE HIGH to High zM 

mm 


4 


5 


6 


7 

ns 

tLZCE 

CE LOW to Low Zl 8 J 

2 


2 


2 


3 


ns 

tHZCE 

GE HIGH to High Zl 7 ’ 8 J 


4 


5 


6 


7 

ns 

| WRITE CYCLED | 

twc 

Write Cycle Time 

8 


10 


12 


15 


ns 

tsCE 

CE LOW to Write End 

7 


8 


8 


mm 


ns 

tAW 

Address Set-Up to Write End 

7 


8 


8 


10 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


mm 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


mm 




ns 

tpWE 

WE Pulse Width 

6.5 


8 


8 


10 


ns 

tSD 

Data Set-Up to Write End 

4 


5 


6 


7 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Zl 8 ! 

2 


2 


2 


3 


ns 


WE LOW to High Zl 'I 


4 

mm 

5 

HH 

6 

0 

7 

ns 


Notes: 

4. Tested initially and after any design or process changes that may affect 
these parameters. 

5. For all packages except CERDIP (DIO, D14), which has maximums of 
Qn = 9.5 pF, Cout = 8 pF. 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3 .0 V, and output loading 
of the specified Iol/Ioh? and Cl = 20 pF. 

7. tnzCE, tHZWE, and t H zoE are specified with C L = 5 pF as in part (b) 
in AC Test Loads. Transition is measured ±200 mV from steady state 
voltage. This parameter is guaranteed and not 100% tested. 


8. At any given temperature and voltage condition, tHZCE is less than 
tLZCE for any given device. These parameters are guaranteed and not 
100% tested. 

9 . The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HI GH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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CYP RES S 

SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. it 1011 ! 


CY7B164 
CY7B166 




Read Cycle No. 2t 10 12 J 



HIGH IMPEDANCE 


DATA-IN VALID 


HIGH IMPEDANCE 


p— t[_zWE “ 

HIGH IMPEDANCE 


Not es: 

10. WE is HIGH for read cycle. 

11. Device is continuously selected, CE = Vil. (7B166: OE = Vil also). 

12. Address valid prior to or coincident with CE transition LOW. 

13. 7B166 only: Data I/O will be high impedance if OE = Vih- 


14. If CEgoes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 

15. During this period the I/O pins are in the output state, and input signals 
should not be applied. 
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CY7B164 

CY7B166 


SEMKONDUCTOR 


Switching Waveforms (continued) 

Write Cycle No. 2 (CE Controlled^ 9 ’ 13 ’ 14 ’ 16 1 


ADDRESS ^ 

** t wc ► 

< > 

< 


■* tSA *■ 

*" t S CE *■ 



CE 

S 

\ 7 




*AW *■ 

** tpWE *■ 

m ^HA H 


y////////////////z 

h— 

tSD ** 

l HD 

DATA IN DATA-IN VALID 



HIGH IMPEDANCE 

DATA OUT 

B1 64-1 2 


Note: 

16. If the CE LOW transition occurs after the WE transition, the output 
remains in a high-impedance state. 


7B164 TVuth Table 


CE 

WE 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

8 

CY7B164— 8DC 

DIO 

Commercial 

CY7B164— 8PC 

P9 

CY7B164— 8VC 

V13 

10 

CY7B164— 10DC 

DIO 

Commercial 

CY7B164— 10PC 

P9 

CY7B164— 10VC 

V13 

CY7B164— 1GDMB 

DIO 

Military 

CY7B164— 10LMB 

L52 

12 

CY7B164— 12DC 

DIO 

Commercial 

CY7B164— 12PC 

P9 

CY7B164— 12VC 

V13 

CY7B164— 12DMB 

DIO 

Military 

CY7B164— 12LMB 

L52 

15 

CY7B164— 15DMB 

DIO 

Military 

CY7B164— 15LMB 

L52 


Shaded area contains preliminary information. 


7B166 Truth Table 


CE 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

HighZ 

Deselect 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

8 

CY7B166— 8DC 

D14 

Commercial 

CY7B166— 8PC 

P13 

CY7B166— 8VC 

V13 

10 

CY7B166— 10DC 

D14 

Commercial 

CY7B166— 10PC 

P13 

CY7B166— 10VC 

V13 

CY7B166— 10DMB 

D14 

Military 

CY7B166— 10LMB 

L54 

12 

CY7B166-12DC 

D14 

Commercial 

CY7B166— 12PC 

P13 

CY7B166— 12VC 

V13 

CY7B166— 12DMB 

D14 

Military 

CY7B166— 12LMB 

L54 

15 

CY7B166— 15DMB 

D14 

Military 

CY7B166— 15LMB 

L54 


Shaded area contains preliminary information. 
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CY7B164 

CY7B166 


=3=sjTcypress 

=? SEMICONDUCTOR = 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vm 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 

ISB 

1, 2,3 

Switching Characteristics 

Parameters 

Subgroups 

READ CYCLE 

tAA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

*ACE 

7, 8, 9, 10, 11 

tDOE fl7] 

7, 8, 9, 10,11 

WRITE CYCLE 

tSCE 

7, 8, 9, 10,11 

tAW 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10,11 

Note: 

17. 7B166 only. 
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Features 

• Automatic power-down when 
deselected 

• Output Enable (OE) feature (7066) 

• CMOS for optimum speed/power 

• Highspeed 

— tAA = 10 ns 

• Low active power 

— 880 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C164 and CY7C166 are high-per- 
formance CMOS static RAMs organized 
as 16,384 by 4 bits. Easy memory expan- 
sion is provided by an active LOW chip en- 
able (CE) and three-state drivers. The 
CY7C166 has an active low output enable 
(OE) feature. Both devices have an auto- 
matic power-down feature, reducing the 
power consumption by 65% when dese- 
lected. 


Data on the four input/output pins (I/Qo 
through I/O 3 ) is written into the memory 
location specified on the address pins (Ao 
through A 13 ). 

Reading the device is accomplished by tak- 
ing chip enable (CE) LOW (and OELOW 
for 7C166), while write enable (WE) re- 
mains HIGH. Under these conditions the 
contents of the memory location specified 
on the address pins will appear on the four 
data I/O pins. 


Writingto the device is accomplished when The I/O pins stay in high-impedance state 
t he c hip enable (CE) and write enable when chip enable (CE) is HIGH, or write 
(WE) inputs are both LOW (and the out- enable (OE) is HIGH for 7C166). A die 
put enable (OE) is LOW for the 7C166). coat is used to insure alpha immunity. 


Logic Block Diagram 


Pin Configurations 



DIP 

Top View 



Cl 64-2 


SOJ 

Top View 


Af£ 

1 

24 

3 v cc 

A 6 C 

2 

23 

3 A 4 

A 7 C 

3 

22 

3 a 3 

a 8 C 

4 

21 

: a 2 

AgC 

5 

20 

3 A! 

A 10 C 

6 7C164 

19 

3 A 0 

A 11 C 

7 

18 

1 NC 

A 12 C 

8 

17 

3 i/o 3 

A 13 C 

9 

16 

3 i/o 2 

CE C 

10 

15 

3 i/Ot 

NC C 

11 

14 

3 i/o 0 

GND C 

12 

13 

3 WE 




Cl 64-3 


DIP/SOJ 
Top View 



Cl 64-4 


I/O3 

l/0 2 


LCC 


Top View 


LCC 


Top View 



NC 

A 4 

a 3 

a 2 

Ai 

Ao 

I/O 3 

l/ 0 2 

l/Oi 


Cl 64-1 


Selection Guide! 1 1 


Maximum Access Time (ns) 


Maximum Operating Current (mA) 


Maximum Standby Current (mA) 




7C164-10 

7066-10 

7064-12 

7066-12 

7064-15 

7066-15 

7064-20 

7066-20 

10 

12 

15 

20 

160 

160 

115 

80 

40/20 

40/20 

40/20 

40/20 
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CY7C166 



CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55°Cto +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 


Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

7064-10 

7066—10 

7064-12 

7066-12 

7064-15 

7066-15 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Output HIGH Voltage 

Vcc = Min., 

Ioh = — 4.0 mA 

H 


H 


■ 


V 

[pm 

Output LOW Voltage 

Vcc = Min., 

Iol = 8.0 mA 


0.4 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

ViL 

Input LOW Voltage^ 


-3.0 

0.8 

-3,0 

0,8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND < Vi< Vcc 

-10 

+ 10 

-10 

+10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND < V 0 < Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current 3 ] 

V C c = Max., 

Vout = GND 


-350 

■ 

-350 

■ 

-350 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., 

Iqut = 0 mA 

■ 

160 

■ 

160 

■ 

115 

mA 

ISBl 



■ 

40 

■ 

40 

■ 

40 

mA 

ISB2 

Automatic CE 
Power-Down Current^ 

Max. V C c, 

CE > Vcc ~ 0.3V, 

Vi N > V CC -0.3V 
or Vin < 0.3V 

■ 

20 

■ 

20 

■ 

20 

■ 


Shaded area contains advanced information. 
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CY7C164 

CY7C166 



===== CYPRESS 
-==: = SEMICONDUCTOR 


Electrical Characteristics Over the Operating Range (continued) 


Parameters 

Description 

Test Conditions 

7064—20 

7066-20 

7064-25,35 

7066-25,35 

7064-45 

7066-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Output HIGH Voltage 

Vcc = Min., 

I OH = — 4.0 mA 

m 


m 


U 


V 


Output LOW Voltage 

Vcc = Min., 

Iol = 8.0 mA 


0.4 


0.4 


0.4 

V 

ViH 

Input HIGH Voltage 


2.2 

Vcc 


Vcc 


Vcc 

V 

Vil 

Input LOW Voltage^ 3 ] 


-3.0 

0.8 

-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND < V!< Vcc 

-10 

+10 

-10 

+10 

-10 

+10 

pA 

I°Z 

Output Leakage 

Current 

GND< V 0 < Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current^ 3 ! 

V C c = Max., 

Vout = GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., 
lour = 0 mA 


80 

■ 

70 

■ 

50 


ISBI 



■ 

40 

■ 

20 

■ 

20 


ISBl 

Automatic CE 
Power-Down Current^ 

Max. Vcc, 

CE > V C c ~ 0.3V, 

Vin> V CC "0.3V 
or Vin < 0.3V 


20 


20 


20 

mA 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

CoUT 

OutputCapacitance 

10 

pF 


Notes: 

2. ViLmin. = -3.0V for pulse durations less than 30 ns. 5. Tested initially and after any design or process changes that may affect 

3. Not more than 1 output should be shorted at one time. Duration of the these parameters, 

short circuit should not exceed 30 seconds. 

4. A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 


OUTPUT O- 


INCLUDING 
JIG AND ' 
SCOPE 


(a) 


(b) 



5 V O 

vw- 

! ALL INPUT PULSES 

I j 

UU 1 rU 1 

: R2 5 pF = 

• 255X1 

INCLUDING 

Sr JIG AND -d 

= : 

r a.uv 

l - rrjn 

S 

* 90% 


► 255X1 

<. 5 ns — ► 


<.5 ns 
Cl 64-8 


Equivalent to: THEVENIN EQUIVALENT 

167X1 

OUTPUT O V W— — - O 1 ,73V 
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CYPRESS 

SEMICONDUCTOR 


CY7C164 

CY7C166 


Switching Characteristics Over the Operating Rangel 6 ] 


Parameters 

Description 

7064—10 

7066-10 

7064-12 

7066-12 

7064-15 

7066-15 

7064-20 

7066-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

*AA 

Address to Data Valid 


10 


12 


15 


20 

ns 

tOHA 

Output Hold from Address 
Change 



3 


3 


5 


Q 

tACE 

CE LOW to Data Valid 


10 


12 


15 


20 

IBM 

tDOE 


7C166 


5 


6 


10 


10 

ns 

tLZOE 


7C166 

0 


0 


3 


3 


ns 

tHZOE 


7C166 


5 


7 


8 


8 

ns 

tLZCE 

CELOWto Low Zl 7 l 

2 


3 


3 


5 


ns 

tHZCE 

CE HIGH to HighZl 7 ’ 8 1 


5 


7 


8 


8 

ns 

tpu 


0 


0 


0 




ns 

tpD 



10 


12 


15 


20 

ns 

WRITE CYCLED | 

twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

tsCE 

CELOWto Write End 

8 


8 


12 


15 


ns 

Uw 

Address Set-Up to Write End 

8 


9 


12 


15 


ns 

*HA 

Address Hold from Write End 

0 


0 


0 


0 


m 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


Bfl 

tpWE 

WE Pulse Width 

8 


8 


12 


15 


IBM 

tSD 

Data Set-Up to Write End 

5 


6 


10 


10 



tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Zl ? l 

2 


3 


5 


5 


ns 

tHZWE 

WE LOW to HighZl 7 ’ 8] 


6 


6 


7 


7 

ns 


Shaded area contains advanced information. 
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CY7C164 

CY7C166 


5 CYPRESS 
= SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged! 


Parameters 

Description 

7C164-25 

7C166-25 

7C164-35 

7C166-35 

7C164-45 

7C166-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

25 


35 


45 


ns 

tAA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Output Hold from Address 
Change 

5 


5 


5 


ns 

tACE 

CE LOW to Data Valid 


25 


35 


45 

ns 

tDOE 


7C166 


12 


15 


20 

ns 

tLZOE 


7C166 

3 


3 


3 


ns 

tHZOE 


7C166 


10 


12 


15 

ns 

tLZCE 

CELOW to Low Zt 7 l 

5 


5 


5 


ns 

*HZCE 

CE HIGH to High Zt 7j 


10 


15 


15 

ns 

tpu 


0 


0 


0 


ns 

tpD 



20 


20 


25 

ns 

WRITE CYCLED | 

twc 

Write Cycle Time 

20 


25 


40 


ns 

tSCE 

CELOW to Write End 

20 


25 


30 


ns 

*AW 

Address Set-Up to Write End 

20 


25 


30 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 



0 


0 


ns 

tpWE 

WE Pulse Width 

15 


20 


20 


ns 

*SD 

Data Set-Up to Write End 

10 


15 


15 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 


WE HIGH to Low Zt ? ] 

5 


5 


5 


ns 


WE LOW to High Zt 7 ’ 8 ! 


7 


10 


15 

ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. These parameters are guaranteed and not 
100% tested. 

8. t H zCE and tnzWE are specified with Cl = 5 pF as in part (b) in AC 
Test Loads. Transition is measured ±500 mV from steady state volt- 
age. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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Wjf CYPRESS 
r~ SEMICONDUCTOR 


CY7C164 

CY7C166 


Switching Waveforms 

Read Cycle No. it 10 ’ 



Cl 64-9 


2 


Read Cycle No. 2t 10 ’ 12 1 




mSSSSSSSSSS^^S^SSSSSSSSSSSSSm 


ADDRESS ^ 


( 



■* t S CE *" 

5> Z 





WSSSSft 



r* Uw 

^ tsA H 

"* tpwE *■ 

p — t HA ►! 

l 

MMBBl ilgiMMiiaMM 

S ^ 

tsD -»* 

2 

*- Ihd -*• 


DATA-IN VALID 


1 

* — Ihzwe — *j 

[*— Ilzwe — *1 
/IPEDANCE 1/ 


V mun ii\ 

DATA I/O DATA UNDEFINED — 



Cl 64-11 


Not es: 

10. WE is HIGH for read cycle. 14. IfCEgoesHIGHsimultaneouslywithWEHIGH,theoutputremains 

11. Device is continuously selected, CE = Vil- (7C1 66: OE = Vil also). hi a high-impedance state. 

12. Address valid prior to or coincident with CE transition LOW. 

13. 7C166 only: Data I/O will be high impedance if OE = Vih- 
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'S CYPRESS 

SEMICONDUCTOR 


CY7C164 

CY7C166 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) WM] 


ADDRESS 


CE 


WE 


DATA IN 


~> 

l WC 

< — > 

< 


*• X SA ► 

t S CE ** 





\ / 

/ 



t AW •> 

** tpWE ** 

■* *HA H 


\ 2 

V/7//////////////Z 


tSD H 

t H D ~A 




DATA-IN VALID 


X 


DATA I/O 


HIGH IMPEDANCE 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 
1.4 

jo 1.2 

_p 1.0 
| 0.8 

i 06 

cc 

S 04 
0.2 
0.0 

4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 


OUTPUT SOURCE CURRENT 



125 0.0 1.0 2.0 3.0 4.0 







*CC 

















_ i 




“ 'SB 







SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 
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CY7C164 

CY7C166 


= = CYPRESS 

TJF SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 

TYPICAL POWER-ON CURRENT TYPICAL ACCES S TIME CHANGE 

vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I CC vs. CYCLE TIME 



0.0 1.0 2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE (V) 

CY7C164 Ttuth Table 




10 20 30 40 


CYCLE FREQUENCY (MHz) 


CY7C166 TVuth Table 


CE 

WE 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


CE 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

H 

Data In 

Write 

L 

H 

H 

HighZ 

Write 


2 


Address Designators 


Address 

Name 

Address 

Function 

CY7C164 Pin 
Number 

CY7C166 Pin 
Number 

A5 

X3 

1 

1 

A6 

X4 

2 

2 

A7 

X5 

3 

3 

A8 

X6 

4 

4 

A9 

X7 

5 

5 

A10 

Y5 

6 

6 

All 

Y4 

7 

7 

A12 

Y0 

8 

8 

A13 

Y1 

9 

9 

A0 

Y2 

17 

19 

A1 

Y3 

18 

20 

A2 

XO 

19 

21 

A3 

XI 

20 

22 

A4 

X2 

21 

23 
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=33sJTctfress 

SEMICONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

TSpe 

Operating 

Range 

10 

CY7C164— 10DC 

Dio 

Commercial 

CY7C164— 10LC 

L52 

CY7C164-10PC 

P9 

CY7C164-10VC 

V13 

12 

CY7C164-12DC 

DIO 

Commercial 

CY7C164-12LC 

L52 

CY7C164-12PC 

P9 

CY7C164-12VC 

V13 

15 

CY7C164— 15DC 

DIO 

Commercial 

CY7C164— 15LC 

L52 

CY7C164— 15PC 

P9 

CY7C164— 15VC 

V13 

20 

CY7C164— 20DC 

DIO 

Commercial 

CY7C164— 20LC 

L52 

CY7C164— 20PC 

P9 

CY7C164— 20VC 

V13 

25 

CY7C164— 25DC 

DIO 

Commercial 

CY7C164— 25LC 

L52 

CY7C164— 25PC 

P9 

CY7C164— 25VC 

V13 

35 

CY7C164— 35DC 

DIO 

Commercial 

CY7C164— 35LC 

L52 

CY7C164— 35PC 

P9 

CY7C164— 35VC 

V13 

45 

CY7C164— 45DC 

DIO 

Commercial 

CY7C164— 45LC 

L52 

CY7C164— 45PC 

P9 

CY7C164— 45VC 

V13 


Shaded area contains advanced information. 
Document#: 38-00032-G 


CY7C164 

CY7C166 



Ordering Code 

Package 

type 

Operating 

Range 


CY7C166— 10DC 

D14 

Commercial 

CY7C166-10LC 

L54 

CY7C166-10PC 

P13 

CY7C166— 10VC 

V13 


CY7C166— 12DC 

D14 

Commercial 

CY7C166-12LC 

L54 

CY7C166— 12PC 

P13 

CY7C166— 12VC 

V13 


CY7C166— 15DC 

D14 

Commercial 

CY7C166 — 15LC 

L54 

CY7C166— 15PC 

P13 

CY7C166-15VC 

V13 



D14 

Commercial 

CY7C166— 20LC 

L54 

CY7C166— 20PC 

P13 

CY7C166— 20VC 

V13 

25 

CY7C166— 25DC 

D14 

Commercial 

CY7C166— 25LC 

L54 

CY7C166— 25PC 

P13 

CY7C166— 25VC 

V13 

35 

CY7C166— 35DC 

D14 

Commercial 

CY7C166-35LC 

L54 

CY7C166— 35PC 

P13 

CY7C166-35VC 

V13 


CY7C166— 45DC 

D14 

Commercial 

CY7C166— 45LC 

L54 

CY7C166— 45PC 

P13 

CY7C166— 45VC 

V13 


Shaded area contains advanced information. 
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CY7C164A 

CY7C166A 




Features 

• Automatic power-down when 
deselected 

• Output Enable (OE) feature 
(7C166A) 

• CMOS for optimum speed/power 

• High speed 
— Iaa = 12 ns 

• Low active power 

— 935 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C164A and CY7C166A are high- 
performance CMOS static RAMs orga- 
nized as 16,384 by 4 bits. Easy memory ex- 
pansion is provided by an active LOW chip 
enable (CE) and three-state drivers. The 
CY7C166A has an active low output enable 
(OE) feature. Both devices have an auto- 
matic power-down feature, reducing the 
power consumption by 60% when dese- 
lected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW (and the output 
enable (OE) is LOW for the 7C166A). 
Data on the four input/output pins (I/Oq 


through I/O 3 ) is written into the memory 
location specified on the address pins (Aq 
through A 13 ). 

Reading the device is accomplished by tak- 
ing chip enable (CE) LOW (and UE LOW 
for 7C166A), while write enable (WE) re- 
mains HIGH. Under these conditions the 
contents of the memory location specified 
on the address pins will appear on the four 
data I/O pins. 

The I/O pins stay i n hig h-impedance state 
when chip enable (CE) is HIGH, or write 
enable (OE) is HIGH for 7C166A). 

A die coat is used to insure alpha immunity. 


Logic Block Diagram Pin Configurations 

DIP 



C164A-1 C164A-4 


Selection GuideW 


DIP 

Top View 



V C C 

A 4 

A 3 

a 2 

Ai 

Ao 

NC 

l/0 3 

l/0 2 

I/O, 

l/O 0 

WE 


C164A-3 


LCC 


Top View 


Ae 

a 7 

Ae 

A 9 

A 10 

An 

A12 

A 13 

CE 



NC 

A* 

A 3 

a 2 

Ai 

Ao 

I/O 3 

l/0 2 

l/Oi 



C164A-5 


Maximum Access Time (ns) 

Maximum Operating 
Current (mA) 

Military 

Maximum Standby 
Current (mA) 

Military 


7C164A-12 

7CJ66A-12 

7C164A-15 

7C166A-15 

7C164A— 20 
7C164A— 20 

7C164A— 25 
7C166A— 25 

7C164A— 35 
7C166A— 35 

7C164A— 45 
7C166A— 45 

12 

15 . 

20 

25 

35 

45 

170 

160 

100 

100 

100 

100 

40/20 

35/20 

40/20 

40/20 

30/20 

30/20 


Note: 

1. For commercial specifications, see the CY7C164/CY7C166 datasheet. 
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CY7C164A 

CY7C166A 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° ° C 

Ambient Temperaturewith 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-up Current > 200 mA 

Operating Range 


Latch-up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Military^ 2 ! 

- 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 






7C164A— 12 
7C166A-12 

7C164A— 15 
7C166A-15 

7C164A— 20 
7C166A— 20 


Parameters 

Description 

Test Conditions 


Min, 

Max, 

JJ23I 

Max. 



Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

El 


El 


El 


V 

V 0L 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


04 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

mm 

VlL 

Input LOW Voltage^ 


-3.0 

0.8 

-3.0 

0.8 

-3.0 

0.8 

mm 

Iix 

Input Load Current 

GND < Vi < Vcc 

-10 

+ 10 

-10 

+10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND< V 0 < Vcc, 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

| 

!oS 

Output Short 

Circuit Current^ 

Vcc = Max., Vqut = GND 


-350 


-350 




Icc 

Vcc Operating Supply 
Current 

Vcc = Max., 

I OUT = 0 mA 

Military 


170 


160 



mA 

ISBl 

Automatic CEl 6 ! 

Power Down Current 


Military 


40 


35 


40 


ISB2 

Automatic CE^ 

Power Down Current 

Max. Vco 

CE> V IH -0.3V 

Vjn > Vcc — 0.3V or 
Vi N <0.3V 

Military 

1 

20 

1 

20 

1 

20 



Shaded area contains advanced information. 


5. Not more than 1 output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 

6. A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 


Notes: 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing 
information. 

4. Vil min. = - 3.0V for pulse durations less than 30 ns. 
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CY7C164A 

CY7C166A 



CYPRESS 

SEMICONDUCTOR 


Electrical Characteristics Over the Operating Ranged] (continued) 






7C164A— 25 
7C166A— 25 

7C164A— 35, 45 
7C166A— 35, 45 


Parameters 

Description 

Test Conditions 


Min. 

Max. 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 4.0 mA 

2.4 


2.4 


V 

VoL 

Output LOW Voltage 

Vcc == Min., Iol = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage^ 


-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND < Vi < V cc 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output LeakageCurrent 

GND <. Vo <. Vcc> Output Disabled 

-10 

+ 10 

-10 

+10 

pA 

los 

Output Short 

Circuit Current^! 

Vcc = Max., Vqut = GND 


-350 


-350 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., I out = 0 mA 

Military 


100 


100 

mA 

ISBI 

Automatic CE^ 

Power Down Current 

Max. Vco CE >. Vih 

Min. Duty Cycle = 100% 

Military 


40 


30 

mA 

ISB2 

Automatic CE 

Power Down Current 

Max. Vcc? 

CE j> Vih — 0.3V 

Vin > Vcc “ 0.3V or 
Vi N <0.3V 

Military 


20 


20 

mA 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

10 

pF 


Note: 

7. Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 


5V o- 
OUTPUT 


R1 481 Q 


5V o- 
OUTPUT°- 


R1 481 Q 


30 pF =|= 

INCLUDING 
JIG AND “ 
SCOPE (a) 


R2 5pF =}= 

255Q 

INCLUDING 
JIG AND “ 
SCOPE (b) 


R2 

255Q 


C164A-6 


3.0V 

GND 

<5 ns 


ALL INPUT PULSES 



yu 

K 


90% 

10% 


<.5 ns 


C164A-7 


Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT o 1 .73V 
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CYPRESS 

SEMICONDUCTOR 


CY7C164A 

CY7C166A 


Switching Characteristics Over the Operating Ranged 


7C164A— 12 7C164A— 15 7C164A-20 7C164A-25 7C164A-35 7C164A-45 
7C166A— 12 7C166A— 15 7C166A-20 7C166A-25 7C166A-35 7C166A-45 


Parameters 


READ CYCLE 


Description 


Max. I Units 


Read Cycle Time 


Address to Data Valid 


Output Hold from 
AddressChange 



WRITE CYCLE! 11 ] 


■■sam 

El 


El 


mi 


Q 


ns 

12 


15 


20 


25 


35 


45 

ns 


3 


3 


3 


3 


3 


ns 

12 


15 


20 


25 


35 


45 

ns 

6 

■■ 


10 


12 


15 


20 

ns 


0 


3 


3 


3 


3 


ns 


8 


8 


10 


12 


15 

ns 

■HH 

n 


n 


5 


n 


ns 

7 


8 


■ 




15 


15 

ns 

0 

D 


D 


U 


D 


ns 

12 


15 


20 


20 


20 


25 

ns 


twc 

Write Cycle Time 

m 

Isce 


8 

*AW 

Address Set-Up to 

Write End 

9 

tHA 

Address Hold from 

Write End 

0 


Address Set-Up to 

Write Start 

0 

IPWE 


HE 

tSD 

Data Set-Up to 

Write End 

6 

tHD 

Data Hold from 

Write End 

0 

Ilzwe 

WE HIGH to Low ZPI 

m 

tHZWE 

WELOWtoHighZP’ 10 ] 



IBB 



El 


KB 


ns 

IBB 



m 


mu 


ns 


20 


25 

■ 

m 


ns 


0 


0 


■ 


ns 


0 


0 


0 


ns 

IH 

■a 




UP 


ns 


10 


15 


15 


ns 


0 


0 


0 


ns 

mm 

n 


n 


H 


ns 

i 


7 


10 


15 

ns 


Shaded area contains advanced information. 

Notes: 

8. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output load- 
ing of the specified Ioi/Ioh and 30-pF load capacitance. 

9. At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. These parameters are guaranteed and not 
100% tested. 

10. tnzCE and tnzWE are specified with Cl = 5 pF as in part (b) in AC 
Test Loads. Transition is measured ±500 mV from steady state volt- 
age. 


1 1 . The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 
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SEMICONDUCTOR 

Switching Waveforms 

Read Cycle No. it 12 ’ 13 1 





ADDRESS ^ 

< 


t. . 

r* i aa 

k t 0 HA ► 


DATA OUT PREVIOUS DATA VALID ^ 



Read Cycle No. 2 ^ 12 > 14 1 


CE 


OE 

7C166 


DATA OUT 


V CC 

SUPPLY 

CURRENT 




tRC 


UCE 




*DOE 


— tLZOE 
HIGH IMPEDANCE 


t|_ZCE 


tpu 


Jf 


m. 


50% 


Write Cycle No. 1 (WE Controlled^ 11 ’ 15 i 



Not es: 

12. WE is HIGH for read cycle. 

13. Device is continuously selected, CE = Vjl. (7C1 66A OE = Vil also). 


2 - 


CY7C164A 

CY7C166A 


■ IRC 




DATA VALID 


2 


(0 


< 

DC 

(/) 


C164A-8 



14. Address valid prior to or coincident with CE transition LOW. 

15. 7C166A only: Data I/O will be high impedance if OE = Vm- 







CY7C164A 

CY7C166A 




CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled^ 11 ’ 15 ’ 16 1 


ADDRESS 


CE 


DATA IN 


X 



4 t WC ► 

< > 

< — 


■* t S A » 

tSCE *■ 





\ 7 

/ 



t AW » 

■* tpWE ** 

^HA 


S, 2 

mmzzm 

k- 

tfiD H 

«- Ihd -*\ 


DATA-IN VALID 


X 


DATA I/O 


HIGH IMPEDANCE 


C164A-11 


Note: 

16. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 
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CY7C164A 

CY7C166A 



_ CYPRESS 
.= SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE 



SUPPLY VOLTAGE (V) CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


2 


CY7C164A Ttuth Table CY7C166A TVuth Table 


CE 

WE 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


CE 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

HighZ 

Deselect 


Address Designators 


Address 

Name 

Address 

Function 

CY7C164A 
Pin Number 

CY7C166A 
Pin Number 

A5 

X3 

1 

1 

A6 

X4 

2 

2 

A7 

X5 

3 

3 

A8 

X6 

4 

4 

A9 

X7 

5 

5 

A10 

Y5 

6 

6 

All 

Y4 

7 

7 

A12 

YO 

8 

8 

A13 

Y1 

9 

9 


Y2 

17 

19 

A1 

Y3 

18 

20 

A2 

XO 

19 

21 

A3 

XI 

20 

22 

A4 

X2 

21 

23 
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CY7C164A 

CY7C166A 



CYPRESS 

"S r SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C164A— 12DMB 

DIO 

Military 

CY7C164A— 12KMB 

K73 

CY7C164A- 12LMB 

L52 

15 

CY7C164A— 15DMB 

DIO 

Military 

CY7C164A— 15KMB 

K73 

CY7C164A- 15LMB 

L52 

20 

CY7C164A— 20DMB 

DIO 

Military 

CY7C164A— 20KMB 

K73 

CY7C164A— 20LMB 

L52 

25 

CY7C164A— 25DMB 

DIO 

Military 

CY7C164A— 25KMB 

K73 

CY7C164A— 25LMB 

L52 


CY7C164A— 35DMB 

DIO 

Military 

CY7C164A— 35KMB 

K73 

CY7C164A— 35LMB 

L52 

45 

CY7C164A— 45DMB 

DIO 

Military 

CY7C164A— 45KMB 

K73 

CY7C164A— 45LMB 

L52 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VOH 

1 , 2,3 

V OL 

1, 2,3 

VlH 

1 , 2,3 

Vil Max. 

1 , 2,3 

Iix 

1 , 2,3 

loz 

1 , 2,3 

los 

1 , 2,3 

!cc 

1 , 2,3 

ISBl 

1 , 2 , 3 ; 

!sbi 

1,2,3 


Document#: 38-00113-A 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 


CY7C166A— 15DMB 

D14 

Military 

CY7C166A— 15KMB 

K73 

CY7C166A- 15LMB 

L54 

15 

CY7C166A— 15DMB 

D14 

Military 

CY7C166A- 15KMB 

K73 

CY7C166A- 15LMB 

L54 

20 

CY7C1 66A — 20DMB 

D14 

Military 

CY7C166A— 20KMB 

K73 

CY7C166A— 20LMB 

L54 

25 

CY7C166A— 25DMB 

D14 

Military 

CY7C166A— 25KMB 

K73 

CY7C166A— 25LMB 

L54 

35 

CY7C166A— 35DMB 

D14 

Military 

CY7C166A— 35KMB 

K73 

CY7C166A— 35LMB 

L54 

45 

CY7C166A— 45DMB 

D14 

Military 

CY7C166A— 45KMB 

K73 

CY7C166A— 45LMB 

L54 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE j 

tRC 

7, 8, 9, 10,11 

*AA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

*ACE 

7, 8, 9, 10,11 

tDOE^ 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tsCE 

7, 8, 9, 10,11 

tAW 

7, 8, 9, 10,11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 1 1 

*HD 

7, 8,9, 10,11 


Note: 

17. 7C166Aonly. 










































































































CY7C167 



^ SEMICONDUCTOR 16,384 x 1 Static R/W RAM 


Features 

• Automatic power-down when dese- 
lected 

• CMOS for optimum speed/power 

• Highspeed 

— 25 ns 

• Low active power 

— 275 mW 

• Low standby power 

— 83 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C167 is a high-performance 
CMOS static RAM organized as 16,384 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C167 has an automatic power-down 
feature, reducing the power consumption 
by 67% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW Data on the 
input pin (DI) is written into the memory 
location specified on the address pins (Aq 
through A 13 ). 


Readingthe device ^accomplished by tak- 
ing the chip e nable (CE) LOW while write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the memory lo- 
cationspecified on the address pins will ap- 
pear on the data output (DO) pin. 

The output pin stays in high-impedance 
state when c hip e nable (CE) is HIGH or 
write enable (WE) is LOW. 

The 7C167 utilizes a die coat to insure al- 
pha immunity. 


Logic Block Diagram 


Pin Configurations 


A o 

Ai 

A 2 

A 3 

a 4 

As 

A 6 




DIP 

Top View 

Aod i 

A 1 C 2 19 

A 2 [ 3 18 

A 3 C 4 17 

A 4 C 5 7C167 16 
A 5 L 6 
,C 7 


DOC 8 
WE C 9 
GNDC 10 


DVcc 
HA-13 
Ha 12 
HAh 
DA 10 
15UAg 
14 U A 8 


13 3 a 7 
12 □ DI 
11 3ce 


S CO ffi O t— CM CO 

<<<<C<C<<C 


Selection Guide 



7C167-25 

7C167-35 

7C167-45 

Maximum Access Time (ns) 

25 

35 

45 

MaximumOperating 

Current (mA) 

Commercial 

60 

60 

50 

Military 


60 

50 


2 
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CYPRESS 

SEMICONDUCTOR 


CY7C167 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 26 to Pin 10) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + 7.0V 

DC Input Voltage - 3.0V to +7.0V 

Electrical Characteristics Over the Operating Rangel 2 ! 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Duration of the short circuit should not exceed 30 seconds. 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

Military! 1 ] 

-55°Cto+125°C 

5V ± 10% 


4. A pull-up resistor to Vcc on the CE input is requited to keep the de- 
vice deselected during Vcc P°wer-up, otherwise Isb will exceed values 
given. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 


Parameters 

Description 

Test Conditions 

7067—25 

7067-35 

7067-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

V OH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 4.0 mA 

wm 


El 


El 


V 

V OL 

Output LOW Voltage 

Vcc = Min. 




0.4 


0.4 


0.4 

V 

Iql = 8.0 mA 

Mil 


0.4 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

V 

VlL 

Input LOW Voltage 


-3.0 

0.8 

mm 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND <_ Vi <. Vcc 

-10 

+10 

mm 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 
Current 

GND< V 0 < V C c, 

Output Disabled 

-50 

+50 

-50 

+50 

-50 

+50 

pA 

los 

Output Short 

Circuit Current! 3 ] 

Vcc = Max., Vqut = GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 

V C c = Max. 

Iout = 0 mA 

Com’l 


60 


60 


50 

mA 

Mil 






50 

Isb 

Automatic CEl 4 J 

Power Down Current 

Max. Vcc, 

CE>V m 

CornT 


20 


20 


15 

mA 

Mil 




i 


20 


Capacitance ! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

T A = 25°C,f= 1MHz, 

V CC = 5.0V 

10 

pF 

Cout 

Output Capacitance 

10 

pF 

Cout 

Chip Enable Capacitance 

5 

pF 
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CYPRESS 

SEMICONDUCTOR 


CY7C167 


AC Test Loads and Waveforms 


R1329Q 
(4800 MEL) 


R1329 
(4800 MIL) 


INCLUDING 
JIG AND ' 
SCOPE 


R2 

2020 

(2550 MIL) 


Equivalent to: 


(a) 

THErVENIN EQUIVALENT 

1670 

OUTPUT O VW 


5 pF a 

INCLUDING 
JIG AND 
SCOPE 

(b) 


R2 

2020 

(2550 MEL) 


Military 



Cl 67-5 


OUTPUT O- 


1250 


■O 


1.90V 


Commercial 


Switching Characteristics Over the Operating Rangel 2 ' 6 1 


Parameters 

Description 

7C167-25 

7067—35 

7067-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

*RC 

Read Cycle Time 

ComT 

25 


30 


40 


ns 

Mil 

25 


35 


40 


ns 

l AA 

Address to Data Valid 

ComT 


25 


30 


40 

ns 

Mil 




35 


40 

ns 

*OHA 

Output Hold from Address Change 

3 


3 


3 


ns 

tACE 

CE LOW to Data Valid 


25 


35 


45 

ns 

*LZCE 

CE LOW to Low Zf 7 ) 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zt 7 ’ 8 ! 


15 


20 


25 

ns 

tpu 

CE LOW to Power Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power Down 


20 


25 


30 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

25 


30 


40 


ns 

*SCE 

CE LOW to Write End 

25 


30 


40 


ns 

*AW 

Address Set-Up to Write End 

25 


30 


40 


ns 

*HA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tPWE 

WE Pulse Width 

15 


20 


20 


ns 

*SD 

Data Set-Up to Write End 

15 


15 


15 


ns 

*HD 

Data Hold from Write End 

0 


0 


0 


ns 

*HZWE 

WE LOW to High Z I 7 ' *1 


15 


20 


20 

ns 

f LZWE 

WE HIGH to Low Z I 7 ) 

0 


0 


0 


ns 


Notes: 

6 . Tfest conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified Ioi/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
l LZCE f° r any given device. 

8. l HZCE and tnzWE are specified with Cl = 5 pF as in part (b) of AC 
Tfest Loads. Transition is measured ±500 mV from steady state 
voltage. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

10. WE is HIGH for read cycle. 

11. Device is continuously selected, CE = Vjl- 

12. Address valid prior to or coincident with CE transition LOW. 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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SEMICONDUCTOR 

Switching Waveforms 

Read Cycle No. it 10 ’ 11 3 



Cl 67-6 
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CY7C167 



= SEMKONDUCTOR = 

Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled)^ 13 1 



Cl 67-9 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 



OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 
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Typical DC and AC Characteristics (continued) 


CY7C167 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



< 

GC 

o 

Z 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


Ordering 


Information 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

60 

CY7C167-25PC 

P5 

Commercial 

CY7C167-25DC 

D16 

CY7C167-25LC 

L51 

CY7C1 67-25 VC 

V5 

35 

60 

CY7C167-35PC 

P5 

Commercial 

CY7C167-35DC 

D6 

CY7C167-35LC 

L51 

CY7C167-35VC 

V5 

45 

50 

CY7C167-45PC 

P5 

Commercial 

CY7C167-45DC 

D6 

CY7C167-45LC 

L51 

CY7C167-45VC 

V5 

CY7C167-45DMB 

D6 

Military 

CY7C167-45LMB 

L51 
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CY7C167 


^MKONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

V^Max. 

1,2,3 

Iix 

1, 2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

lACE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

ISCE 

7, 8, 9, 10, 1 1 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10,11 
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CYPRESS 
SEMICONDUCTOR 


16,384 x 1 Static RAM 


Features 

• Automatic power-down when dese- 
lected 

• CMOS for optimum speed/power 

• Highspeed 
— 15 ns 

• Low active power 

— 275 mW 

• Low standby power 

— 83 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 

• V IH of2.2V 


Functional Description 

The CY7C167A is a high-performance 
CMOS static RAM organized as 16,384 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C167Ahas an automatic power-down 
feature, reducing the power consumption 
by 67 % when deselected. 

Writing to the device is accomplished when 
the chip select (CE) and write enable (WE) 
inputs are both LOW. Data on the input 
pin (DI) is written into the memory loca- 
tion specified on the address pins (Ao 
through A 13 ). 


Readingthe device is accomplished by tak- 
i ng t he chip enable (CE) LOW, while 
(WE) remains HIGH. Under these con- 
dintions,the contents of the location speci- 
fied on the address pins will appear on the 
data output (DO) pin. 

The output pin remains in a high-impe- 
dance state w hen c hip enable is HIGH, or 
write enable (WE) is LOW. 

A die coat is used to insure alpha immunity. 


Logic Block Diagram 


A o 

Ai 

A 2 

a 3 

A4 

a 5 

a 6 



DI 


DO 


CE 

WE 


N. 00 05 O t- CM CO 

<<<<<<< 


C167A-1 


Pin Configurations 



C167A-2 


LCC 
Top View 



Selection Guide 



7C167A— 15 

7C167A— 20 

7C167A— 25 

7C167A— 35 

7C167A— 45 

Maximum Access Time (ns) 

15 

20 

25 

35 

45 

MaximumOperating 
Current (mA) 

Commercial 

90 

80 

60 

60 

50 

Military 


80 

70 

60 

50 
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CY7C167A 



St rvPPFQC; 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied — 55° C to +125°C 

Supply Voltage to Ground Potential 

(Pin 20 to Pin 10) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -3.0Vto+7.0V 


Output Current into Outputs (LOW) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military! 1 ] 

- 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C167A-15 

7C167A— 20 

7C167A— 25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output High Voltage 

Vcc = Min., Iqh = —4.0 mA 







V 

VOL 

Output Low Voltage 

Vcc = Min., 

Iol = 12.0 mA, 8.0 mA Mil 


0.4 


0.4 


0.4 

V 

Vffl 

Input High Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

Vil 

Input Low Voltage! 3 ] 


-0.5 

0.8 

-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V CC 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND< V 0 < V C c 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA 

Com’l 


90 




60 

mA 

Mil 




gj 


70 

Isb 

Automatic CE 
Power-Down Current! 5 ] 

Max. Vcc, 
CE>V m 

Com’l 


40 


40 


20 

mA 

Mil 




40 




Parameters 

Description 

Test Conditions 

7C167A-35 

7C167A— 45 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output High Voltage 

Vcc = Min., Ioh = “4.0 mA 

2..4 


2..4 


V 

V 0 L 

Output Low Voltage 

Vcc = Min., 

Iol = 12.0 mA, 8.0 mA Mil 


0.4 


0.4 

V 

VlH 

Input High Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

Vil 

Input Low Voltage! 3 ] 


-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< Vcc 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND< V 0 < V C c 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ! 

Vcc = Max., Vqut = GND 


-350 


-350 

mA 

Icc 

V C c Operating 

Supply Current 

V C c = Max., 

Iout = 0 mA 

Com’l 


60 


50 

mA 

Mil 


60 


50 

Isb 

Automatic CE 
Power-DownCurrent! 5 ] 

Max. Vcc, 
CE>V ffl 

Com’l 


20 


15 

mA 

Mil 


20 


20 


Notes: 

1 . Ta is the “instant on” case temperature. 4. Duration of the short circuit should not exceed 30 seconds. 

2. See the last page of this specification for Group A subgroup testing in- 5. A pull-up resistor to Vcc on the CE input is required to keep the de- 
formation. vice deselected during Vcc power-up, otherwise Isb will exceed values 

3. Vil min. = -3.0V for pulse durations less than 30 ns. given. 
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CY7C167A 


Parameters 

Description 

Qn 

Input Capacitance 

0)UT 

Output Capacitance 

CcE 

Chip Enable Capacitance 


AC Test Loads and Waveforms 

R1 329Q 
(481 Q MIL) 


INCLUDING 
JIG AND — 
SCOPE ” 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
V CC = 5.0V 


INCLUDING 
JIG AND _ 
SCOPE " 


Max. 

Units 

10 

pF 

10 

pF 

6 

pF 


ALL INPUT PULSES 



Equivalent to: 


THEiVENIN EQUIVALENT 

125S2 


Switching Characteristics Over the Operating Rangel 2 * 7 1 


I 7C167A— 15 

Description 


READ CYCLE 



Read Cycle Time 


Address to Data Valid 


tOHA 


*ACE 


Ilzce 


tHZCE 


tpu 


IPD 


WRITE CYCLEl 10 ! 


Data Hold from Address Change 


CE LOW to Data Valid 


CE LOW to Low ZL 8 j 


CE HIGH to High Zt 8 ’ 9 ] 


msMsmsmmmm 

hiiiirinisg iB— 



Write Cycle Time 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


WE LOW to High Zt 8 ’ 9 ] 


WE HIGH to Low Zl 8 J 



Notes: 

6. Tested initially and after any design or process changes that may affect 
these parameters. 

7. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output 
loading of the specified Iol/Ioh an d 30-pF load capacitance. 

8. At any given temperature and voltage condition, tnz is less than tuz 
for any given device. 


9- tnzCE and tnzwE are tested with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

10. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signal must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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CY7C167A 


SEMKONDUCTOR 


Switching Waveforms 

Read Cycle No. it 11 12 ! 


ADDRESS 


*RC 




*AA 


** tOHA 



DATA OUT 

PREVIOUS DATA VALID 


IXX> 

^ DATA VALID 


X 


Read Cycle No. 2 ^ 13 J 



Write Cycle No. 1 (WE Controlled^ 10 ! 



C167A-8 

Not es: 

11. WE is high for read cycle. 14. If CE goes HIGH simultaneously with WE HIGH, the output remains 

12. Device is continuously selected, CE = V 1L . in a high-impedance state. 

13. Address valid prior to or coincident with CE transition LOW. 
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CY7C167A 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled)! 10 14 i 



Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 

NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCES S TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 5.0 


OUTPUT VOLTAGE (V) 
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CY7C167A 



_ CYPRESS 
W SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


Q 

HI 

N 


cc 

o 



NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 

CYCLE FREQUENCY (MHz) 


Ordering Information 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Tfype 

Operating 

Range 

15 

80 

CY7C167A-15PC 

P5 

Commercial 



CY7C167A-15DC 

D6 




CY7C167A-15VC 

V5 


20 

80 

CY7C167A-20PC 

P5 

Commercial 



CY7C167A-20DC 

D6 




CY7C167A-20LC 

L51 




CY7C167A-20VC 

V5 




CY7C167A-20DMB 

D6 

Military 



CY7C167A-20LMB 

L51 




CY7C167A-20KMB 

K71 


25 

60 

CY7C167A-25PC 

P5 

Commercial 



CY7C167A— 25DC 

D6 




CY7C167A-25LC 

L51 




CY7C167A-25VC 

V5 




CY7C167A-25DMB 

D6 

Military 



CY7C167A-25LMB 

L51 




CY7C167A-25KMB 

K71 



Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

type 

Operating 

Range 

35 

60 

CY7C167A-35PC 

P5 

Commercial 



CY7C167A-35DC 

D6 




CY7C167A-35LC 

L51 




CY7C167A-35VC 

V5 




CY7C167A-35DMB 

D6 

Military 



CY7C167A-35LMB 

L51 




CY7C167A-35KMB 

K71 


45 

50 

CY7C167A-45PC 

P5 

Commercial 



CY7C167A-45DC 

D6 




CY7C167A-45LC 

L51 




CY7C167A-45VC 

V5 




CY7C167A-45DMB 

D6 

Military 



CY7C167A-45LMB 

L51 




CY7C167A-45KMB 

K71 
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CY7C167A 



& SEMICONDUCTOR 1 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

VlLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7,8,9,10,11 

*AA 

7,8,9,10,11 

tOHA 

7,8,9,10,11 

UCE 

7,8,9,10,11 

WRITE CYCLE 

twc 

7,8,9,10,11 

tsCE 

7,8,9,10,11 

Uw 

7,8,9,10,11 

tHA 

7,8,9,10,11 

tSA 

7,8,9,10,1 1 

IPWE 

7,8,9,10,11 

tSD 

7,8,9,10,11 

tHD 

7,8,9,10,11 
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CY7C168 

CY7C169 



CYPRESS 
SEMICONDUCTOR 


4096 x 4 Static RAM 


Features 

• Automatic power-down when dese- 
lected (7C168) 

• CMOS for optimum speed/power 

• Highspeed 

— *AA = 25 ns 

— t ACE = 15ns (7C169) 

• Low active power 

— 385 mW 

• Low standby power (7C168) 

— 83 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C168 and CY7C169 arehigh-per- 
formance CMOS static RAMs organized 
as 4096 by 4 bits. Easy memory expansion 
is provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C168 has an automatic power-down 
feature, reducing the power consumption 
by 77% when deselected . 

Writing to the device is accomplished when 
the chip select (CE) and write enable (WE) 
inputs are both LOW Data on the four 
data input/output pins (I/Oo through I/O 3 ) 
is written into the memory location speci- 
fied on the address pins (Aq through An). 


Readingthe device is accomplished b ytak - 
ingthe chip enable (CE) LOW while (WE) 
remains HIGH. Under these condintions, 
the contents of the location specified on 
the address pins will appear on the four 
data input/output pins (I/Oo through 
I/O 3 ). 

The input/output pins remain in a high-im- 
pedance state w hen c hip enable is HIGH, 
or write enable (WE) is LOW. 

A die coat is used to insure alpha immunity. 


2 


Logic Block Diagram 


Ao - 
Ai- 
A 2 

a 3 

A 4 

A 5 

Ae 


INPUT BUFFER 


IE 


m 


DC 

111 




Q. 

O 

O 

Q 

-N 

-v 

128x128 

ARRAY 

=> 

< 

111 

CO 

z 

111 

O 

DC 






COLUMN 

DECODER 


TTTTT 

A7 As AgAioAn 


POWER 

DOWN 

(7C168) 



Bh 






B 


B 


-ct 


l/O 0 

I/O-, 


Pin Configurations 


A 4 

a 5 

Ae 

Ay 

Ae 


C 1 
L 2 

L 3 

C 4 

C 5 

A 9 C 6 

AlO C 7 

A " C 8 

CE C 9 
GND H 10 


7C168 

7C169 


20 1 V CC 

19 U A 3 

18 H A 2 

17 H ^ 
16 H Ao 
15 1 l/O 0 
14 H I/O! 

13 U l/0 2 

12 1 l/0 3 
11 3 WE 


l/ 0 2 


LCC 
Top View 

Cl 682 

I/O 3 


in O co 



< < > < 


CE 


irvrwvri 

2 ,1, 2019N 



Ae 

>3 18 < 

a 2 


A 7 

>4 17 

A 1 

WE 

Ae 

> 5 7C168 16 < 

, Ao 

A 9 

>6 7C169 15 < 

l/O 0 


A 10 

>7 14 < 

l/Oi 

Cl 681 

An 

>8 13 < 

1/02 


1 

i^iorn 2 y 

) 

Cl 683 



I LU Q ! Ill CO 

loz 




0 



Selection Guide 



7C168-25 

7C169-25 

7C168-35 

7C169-35 

7C169— 40 

7C168-45 

Maximum Access Time (ns) 

25 

35 

40 

45 

MaximumOperating 

Current (mA) 


90 

90 

70 

70 

Military 


90 

70 

70 
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CY7C168 

CY7C169 



Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to + 7.0V 


Electrical Characteristics Over the Operating Range! 2 ] 



Description 

Test Conditions 

7C168-25 

7C169-25 

7C168-35 

7069-35 

7068- 45 

7069- 245 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output High Voltage 

Vcc = Min., Ioh = -4.0 mA 

2.4 


2.4 


mm 


V 

VoL 

Output Low Voltage 

Vcc = Min., Iol =: 8.0 mA 


0.4 


0.4 


0.4 

V 

VlH 

Input High Voltage 


2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

V 

VlL 

Input Low Voltage 


-3.0 

0.8 

-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-10 

10 

-10 

10 

-10 

10 

pA 

loz 

Output Leakage 
Current 

GND<Vo<V CC , 

Output Disabled 

-50 

50 

-50 

50 

-50 

50 

pA 

los 

Output Short 

Circuit Current! 3 ! 

Vcc = Max., Vqut = GND 


-350 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max., 

I out — 0 mA 

Com’l 


90 


70 


70 

mA 

Mil 




90 


70 

ISBl 

Automatic CE 
Power-Down Current 


Com’l 


20 


20 


15 

mA 

Mil 




20 


20 

ISB2 

Automatic CE 
Power-Down Current 

E133RMMM 

Com’l 


11 


11 


11 

mA 

Mil 




20 


20 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

& 

o 

+1 

> 

Military! 1 ! 

- 55°Cto + 125°C 

\ 5V ± 10% j 


Capacitance t 4 l 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

Gout 

OutputCapacitance 

10 

pF 


Notes: 

1. Ta is the ’’instant on” case temperature. 3. Not more than 1 output should be shorted at one time. Duration of 

2. See the last page of this specification for Group A subgroup testing the short circuit should not exceed 30 seconds. 

information. 4. Tested initially and after any design or process changes that may affect 

these parameters. 
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CY7C168 

CY7C169 


’ CYPRESS 
SEMICONDUCTOR 


AC Test Loads and Waveforms 


30 pF -p 

INCLUDING 
JIG AND ~±r 
SCOPE 


R2 

255 Q 


5pF -|- 


INCLUDING 
JIG AND * 
SCOPE 


I i 


R2 

255Q 


Equivalent to: 


(a) 

THEzVENIN EQUIVALENT 

1670 

OUTPUT O VW 


(b) 


ALL INPUT PULSES 


Jr 90 % 



<5 ns J 1^- 



Switching Characteristics Over the Operating Range! 2 ’ 5 ! 


Parameters 

Description 

7C168-25 

7069-25 

7C168— 35 
7069-35 

7069-40 

7068-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

25 


35 


40 


45 


ns 

tAA 

Address to Data Valid 


25 


35 


40 


45 

ns 

tOHA 

Output Hold from Address Change 

3 


3 


3 


3 


ns 

tACE 

CELOWto Data Valid 

7C168 


25 


35 




45 

ns 

7C169 




25 


25 



ns 

tLZCE 

CE LOW to Low Zl 6 I 

5 


5 


5 


5 


ns 

tHZCE 

CE HIGH to High Z! 6 ’ 7 ] 


15 


20 


20 


25 

ns 

tpu 

CE LOW to Power-Up (7C168) 



0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down (7C168) 




25 




30 

ns 

tRCS 

Read Command Set-Up 

0 


0 


0 


0 


ns 

tRCH 

Read Command Hold 

0 


0 


0 


0 


ns 

WRITE CYCLE! 8 ] 

twe 

Write Cycle Time 

25 


35 


40 


40 


ns 

tsCE 

CELOWto Write End 

25 


30 


30 


35 


ns 

tAW 

Address Set-Up to Write End 



30 


40 


35 


ns 

tHA 

Address Hold from Write End 



0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


30 


35 


35 


ns 

tSD 

Data Set-Up to Write End 

10 


15 


15 


15 


ns 

tHD 

Data Hold from Write End 



0 


3 


3 


ns 

tLZWE 

WE HIGH to Low z! 6 l 

6 


6 


6 


6 


ns 

tHZWE 

WE LOW to High ZlM 


10 


15 


20 


20 

ns 


Notes: 

5. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output 
loading of the specified Iol/Ioh and 30-pF load capacitance. 

6. At any given temperature and voltage condition, tnz is less than tLz 
for any given device. 

7. tHZCE and tnzwE are tested with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 


8. The i ntcr nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 


2-247 


SRAMs 


















































CY7C168 

CY7C169 



Switching Waveforms 

Read Cycle No. lt 9 > 10 1 



Cl 686 




Cl 688 


Not es: 

9. WE is high for read cycle. 12. If CE goes HIGH simultaneously with WE HIGH, the outputremains 

10. Device is continuously selected, CE = Vjl. i n a high-impedance state. 

1 1 . Address valid prior to or coincident with CE transition low. 
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£ CYPRESS 
F SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) t 8 > 12 1 


ADDRESS 


CE 


WE 


DATA IN 


DATA I/O 


CY7C168 

CY7C169 



p L WC 

— : — — ~ — > 

< 


■* tSA ► 

** tsCE *■ 




\ 


/ 



*AW *■ 

■* tpWE * 

*• t HA »| 



mmmm 


tsD 

VlD 

X 

DATA-IN VALID 


1 

h ^HZWE *■ 


DATA UNDEFINED 


> 


HIGH IMPEDANCE 


Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



’ 4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 

NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 

OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
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CY7C168 

CY7C169 



Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


NORMALIZED I C c vs. CYCLE TIME 



Ordering Information 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

90 

CY7C168— 25PC 

P5 

Commercial 



CY7C168— 25DC 

D6 




CY7C168-25LC 

L51 




CY7C168-25VC 

V5 


35 

90 

CY7C168— 35PC 

P5 

Commercial 



CY7C168-35DC 

D6 




CY7C168-35LC 

L51 




CY7C168-35VC 

V5 




CY7C168 - 35DMB 

D6 

Military 



CY7C168— 35LMB 

L51 


45 

70 

CY7C168-45PC 

P5 

Commercial 



CY7C168— 45DC 

D6 




CY7C168— 45LC 

L51 




CY7C168-45VC 

V5 




CY7C168— 45DMB 

D6 

Military 



CY7C168 — 45LMB 

L51 



Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

90 

CY7C169— 25PC 

P5 

Commercial 

CY7C169 — 25DC 

D6 

CY7C169-25LC 

L51 

CY7C169-25VC 

V5 

35 

90 

CY7C169— 35PC 

P5 

Commercial 

CY7C169-35DC 

D6 

CY7C169-35LC 

L51 

CY7C169-35VC 

V5 

CY7C169— 35DMB 

D6 

Military 

CY7C169— 35LMB 

L51 

40 

70 

CY7C169— 40PC 

P5 

Commercial 

CY7C169— 40DC 

D6 

CY7C169— 40LC 

L51 

CY7C169— 40VC 

V5 

CY7C169— 40DMB 

D6 

Military 

CY7C1 69 — 40LMB 

L51 
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CY7C168 

CY7C169 


OYPRFSS 
JW SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V 0 L 

1,2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBil 13 ] 

1,2,3 

I SB2 [ 13 ] 

1,2,3 


Notes: 

13. 7C168 only. 



Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7,8,9,10,11 

Ua 

7,8,9,10,11 

tOHA 

7,8,9,10,11 

tACE 

7,8,9,10,11 

tRCS 

7,8,9,10,11 

tRCH 

7,8,9,10,11 

WRITE CYCLE 

twc 

7,8,9,10,11 

tsCE 

7,8,9,10,11 

tAW 

7,8,9,10,11 

tHA 

7,8,9,10,11 

tSA 

7,8,9,10,11 

tpWE 

7,8,9,10,11 

tSD 

7,8,9,10,11 

tHD 

7,8,9,10,11 
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Features 

• Automatic power— down when dese- 
lected (7C168A) 

• CMOS for optimum speed/power 

• Highspeed 

— t A A = 15 ns 

— t A CE = 10«s (7C169A) 

• Low active power 
— 385 mW 

• Low standby power (7C168) 

— 83 m W 

• TTL-compatible inputs and outputs 

• Vm of 2.2V 


• Capable of withstanding greater than 
2001V electrostatic discharge 

Functional Description 

The CY7C168A and CY7C169A are high- 
performance CMOS static RAMs orga- 
nized as 4096 by 4 bits. Easy memory ex- 
pansion isprovided by an active LOW chip 
enable (CE) and three-state drivers. The 
CY7C168Ahas an automatic power-down 
feature, reducing the power consumption 
by 77% when deselected. 

Writingto the device is accomplished when 
the chip select (CE) and write enable (WE) 
inputs are both LOW Data on the four 
data input/output pins (I/Oq through I/O 3 ) 


is written into the memory location speci- 
fied on the address pins (Ao through An). 

Readingthe device is accomplished by tak- 
i ng t he chip enable (CE) LOW, while 
(WE) remains HIGH. Under these condi- 
tions, the contents of the location specified 
on the address pins will appear on the four 
data input/output pins (JJOo through I/O 3 ). 

The input/output pins remain in a high-im- 
pedance state w hen chip enable is HIGH 
or write enable (WE) is LOW. 

A die coat is used to insure alpha immunity. 


Logic Block Diagram 



^7 Aq A9A10A11 

ci68A-i 


Pin Configurations 


DIP/SOJ 
Top View 



fcr 
Top View 


in o m 
< < >*< 


A 6 

a 7 

As 

a 9 

A 10 

An 



C168A-2 


C168A-3 


Selection Guide 



Maximum Access Time (ns) 
MaximumOperating Commercial 
Current (m A) Military 



7C168A— 20 
7C169A— 20 

7C168A— 25 
7C169A-25 

7C168A— 35 
7C169A— 35 

7C169A— 40 

7C168A— 45 

20 

25 

35 

40 

45 

90 

70 

70 

50 

50 

90 

80 

70 

70 

70 
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CY7C168A 

CY7C169A 


SEMCONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 0 C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 20 to Pin 10) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -3.0V to + 7.0V 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 

Ambient 

Range Temperature Vcc 

Commercial 0°Cto +70°C 5V ± 10% 

Military! 1 ] - 55°Cto +125°C f 5V ± 10% 


Electrical Characteristics Over the Operating Range! 2 ! 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage! 3 ! 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current! 4 ! 


Vcc Operating 
Supply Current 


Automatic CS 
Power-Down Current 


Automatic CE 
Power-Down Current 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


Vcc =: Max., Vqut = GND 


Vcc = Max., 
Iqut = 0 mA 


Max. Vcc, 


ce>v ih 


Max. Vcc, 

CE> VCC -.0.3 V 


7C168A— 15 
7C169A— 15 


7C168A-20 

7C169A-20 



Notes: 

1 . Ta is the ’’instant on” case temperature. 3. Vil min. = —3.0V for pulse durations less than 30 ns. 

2. See the last page of this specification for Group A subgroup testing in- 4. Not more than 1 output should be shorted at one time. Duration of the 

formation. short circuit should not exceed 30 seconds. 
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CY7C168A 

CY7C169A 



Electrical Characteristics Over the Operating Rangel 2 ! (continued) 


Parameters 

Description 

Test Conditions 

7C168A-25 
7C169A— 25 

7C168A— 35 
7C169A— 35 

7C168A— 45 
7C169A— 40 

■ 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

mm 


2.4 


mm 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 


0.4 

ni 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW VoltagePl 


-0.5 

0.8 

-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-10 

+ 10 

-10 

10 

-10 

10 

pA 

loz 

Output Leakage 
Current 

GND< V 0 < V C c 

Output Disabled 

-10 

+10 

-50 

50 

-50 

50 


los 

Output Short 

Circuit Current^ 4 ! 

Vcc = Max., Vqut = GND 


-350 


-350 


-350 

| 

Icc 

V C c Operating 

Supply Current 


CornT 


70 


70 


50 

mA 



80 


70 


70 

ISBl 

Automatic CS 
Power-Down Current 

Max. V C c, 

CE>V ffl 

ComT 


20 




20 

mA 

Mil 


20 





ISB2 

. 

Max. V C c, 

CE> VCC -.0.3 V 

ComT 


20 


20 



mA 

Mil 


20 


20 


20 


Capacitance t 5 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

10 

pF 


AC Test Loads and Waveforms 

R1 481 Q 


OUTPUT °“ 


INCLUDING 
JIG AND ~±r 
SCOPE 


1 1 


OUTPUT O- 


:T 


INCLUDING 
JIG AND — 
SCOPE “ 


(a) 

Equivalent to: TH^VEN IN EQUIVALENT 

167Q 

OUTPUT o WV 


(b) 


R2 

255Q 


ALL INPUT PULSES 



C168A-5 


Notes: 

5. Tested initially and after any design or process changes that may affect 6. Test conditions assume signal transition times of 5 ns or less, timing 

these parameters. reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output 

loading of the specified Iol/Ioh an d 30-pF load capacitance. 
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CY7C168A 

CY7C169A 



— ■=■ ■?• smkcIjductc* 

Switching Characteristics Over the Operating Rangel 3 - 6 1 


Parameters 

Description 

7C168A— 15 
7C169A-15 

7C168A— 20 
7C169A— 20 

7C168A— 25 
7C169A— 25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

*RC 

Read Cycle Time 

15 


20 


25 


ns 

tAA 

Address to Data Valid 


15 


20 


25 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


ns 

tACE 

Power Supply Current 

7C168A 


15 


20 


25 

ns 

7C169A 


10 


12 


15 

ns 

tLZCE 

CELOWto Low TP- 8 1 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zl 7 ’ 9 ] 


8 


8 


10 

ns 

tpu 

CE LOW to Power Up (7C168) 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down (7C168) 


15 


20 


20 

ns 

tRCS 

Read Command Set-Up 

0 


0 


0 


ns 

tRCH 

Read Command Hold 

0 


0 


0 


ns 

WRITE CYCLEf 10 ] 

twe 

Write Cycle Time 

15 


20 


20 


ns 

tsCE 

CELOWto Write End 

12 


15 


20 


ns 

Uw 

Address Set-Up to Write End 

12 


15 


20 


ns 

*HA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

12 


15 


15 


ns 

tSD 

Data Set-Up to Write End 

10 


10 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Zt 7 l 

7 


7 


7 


ns 

tHZWE 

WE LOW to High Zt 7 > 9 ] 


5 


5 


5 

ns 


Notes: 

7. At any given temperature and voltage condition, Thz is less than tLZ 
for all devices. Transition is measured ±500 mV from steady state 
voltage with specified loading in part (b) of AC Test Loads and Wave- 
forms. 

8. 3-ns minimum for the CY7C169 A. 

9. tHZCE and tnzwE are tested with Cl = 5 pF as in part (a) of Test 
Loads and Waveforms. Transition is measured ±500 mV from steady 
state voltage. 


10. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signal must be LOW to initiate a write and 
either signal can terminate a write by going high. The data input setup 
and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

11. WE is HIGH for read cycle. 

12. Device is continuously selected, CE = Vil- 

13. Address valid prior to or coincident with CE transition low. 

14. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CY7C168A 

CY7C169A 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the operating Rangel 3 ’ 6 1 (continued) 


Parameters 


READ CYCLE 


tRC 



Description 


Read Cycle Time 


Address to Data Valid 


Output Hold from Address Change 


Power Supply Current 


7C168A 


7C169A 


tRCH 


WRITE CYCLEl 10 J 


CE LOW to Low Zl 7 - 8 J 


CE HIGH to High ZL 7 ’ 9 ] 


CE LOW to Power Up (7C168) 


CE HIGH to Power-Down (7C168) 


Read Command Set-Up 


Read Command Hold 


7C168A-35 
7C169A— 35 


twc 

Write Cycle Time 

tSCE 

CE LOW to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

*HD 

Data Hold from Write End 

tLZWE 

WE HIGH to Low Zt 7 ] 

tHZWE 

WE LOW to High Zt 7 > 9 1 
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CY7C168A 

CY7C169A 


Switching Waveforms (continued) 



SRAMs 







NORMALIZED l PO NORMALIZED NORMALIZED I 


CY7C168A 

CY7C169A 


^ SEMCONDUCTOR — — 

Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE 

vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I C c vs. CYCLE TIME 



SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz) 
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SEMICONDUCTOR 


CY7C168A 

CY7C169A 


Ordering Information 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

115 

CY7C168A— 15PC 

P5 

Commercial 



CY7C168A— 15DC 

D6 




CY7C168A— 15VC 

V5 


20 

90 

CY7C168A— 20PC 

P5 

Commercial 



CY7C168A— 20DC 

D6 




CY7C168A-20VC 

V5 




CY7C168A— 20DMB 

D6 

Military 



CY7C168A— 20LMB 

L51 




CY7C168A— 20FMB 

F71 




CY7C168A— 20KMB 

K71 


25 

70 

CY7C168A— 25PC 

P5 

Commercial 



CY7C168A— 25DC 

D6 




CY7C168A— 25LC 

L51 




CY7C168A— 25VC 

V5 



80 

CY7C168A— 25DMB 

D6 

Military 



CY7C168A— 25LMB 

L51 




CY7C168A— 25FMB 

F71 




CY7C168A— 25KMB 

K71 


35 

70 

CY7C168A— 35PC 

P5 

Commercial 



CY7C168A— 35DC 

D6 




CY7C168A— 35LC 

L51 




CY7C168A— 35VC 

V5 




CY7C168A— 35DMB 

D6 

Military 



CY7C168A— 35LMB 

L51 




CY7C168A— 35FMB 

F71 




CY7C168A— 35KMB 

K71 


45 

50 

CY7C168A— 45PC 

P5 

Commercial 



CY7C168A— 45DC 

D6 




CY7C168A— 45LC 

L51 




CY7C168A— 45VC 

V5 



70 

CY7C168A— 45DMB 

D6 

Military 



CY7C168A— 45LMB 

L51 




CY7C168A— 45FMB 

F71 




CY7C168A— 45KMB 

K71 



Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 



CY7C169A— 15PC 

P5 

Commercial 



CY7C169A— 15DC 

D6 




CY7C169A— 15VC 

V5 


20 

90 

CY7C169A— 20PC 

P5 

Commercial 



CY7C169A— 20DC 

D6 




CY7C169A-20VC 

V5 




CY7C169A— 20DMB 

D6 

Military 



CY7C169A— 20LMB 

L51 




CY7C169A— 20FMB 

F71 




CY7C169A-20KMB 

K71 


25 

70 

CY7C169A— 25PC 

P5 

Commercial 



CY7C169A— 25DC 

D6 




CY7C169A— 25LC 

L51 




CY7C169A-25VC 

V5 



80 

CY7C169A— 25DMB 

D6 

Military 



CY7C169A— 25LMB 

L51 




CY7C169A-25FMB 

F71 




CY7C169A— 25KMB 

K71 


35 

70 

CY7C169A— 35PC 

P5 

Commercial 



CY7C169A— 35DC 

D6 




CY7C169A— 35LC 

L51 




CY7C169A— 35VC 

V5 




CY7C169A— 35DMB 

D6 

Military 



CY7C169A— 35LMB 

L51 




CY7C169A— 35FMB 

F71 




CY7C169A— 35KMB 

K71 


45 

50 

CY7C169A— 45PC 

P5 

Commercial 



CY7C169A— 45DC 

D6 




CY7C169A— 45LC 

L51 




CY7C169A— 45VC 

V5 



70 

CY7C169A— 45DMB 

D6 

Military 



CY7C169A— 45LMB 

L51 




CY7C169A— 45FMB 

F71 




CY7C169A— 45KMB 

K71 
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_ _ CYPRESS 
W SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VOL 

1,2,3 

VlH 

1, 2,3 

Vil Max. 

1, 2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 

ISBl tl5] 

1, 2,3 

ISB2 [15 ^ 

1, 2,3 


Note: 

15. 7C168 only. 


CY7C168A 

CY7C169A 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

*ACE 

7, 8, 9, 10, 11 

tRCS 

7, 8, 9, 10, 11 

tRCH 

7, 8, 9, 10, 11 

WRITE CYCLE 

Iwc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 
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CY7C170 



CYPRESS 
SEMICONDUCTOR 


4096 x 4 Static R/W RAM 


Features 

• CMOS for optimum speed/power 

• Highspeed 

— t\A = 25 ns 
-Macs = 15 ns 

• Low active power 

— 495 mW (commercial) 

— 660 mW (military) 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 

• Output enable 


Functional Description 

The CY7C170 is a high-performance 
CMOS static RAM organized as 4096 
words by 4 bits. Easy memoiy expansion is 
provided by an active LOW chip select 
(CS), an active LOW output enable (OE), 
and three-state drivers. 

Writing to the device is accomplished when 
the chip select (CS) and write enable (WE) 
inputs are both LOW Data on the four I/O 
pins (I/Oo through I/O 3 ) is written into the 
memory location specified on the address 
pins (Aq through An). 


Readingthe device is accomplished by t aking 
chip select (CS) and output ena ble (OE) 
LOW, while write enable (WE) remains 
HIGH. Under these conditions the contents 
of the memory location specified on the ad- 
dress pins will appear on the I/O pins. 

The I/O pins stay in high-impedance state 
when chip select (CS) or o utpu t enable (OE) 
is HIGH, or write enable (WE) is LOW 

A die coat is used to insure alpha immunity. 


2 


Logic Block Diagram 


Ao 

Ai 

A 2 

a 3 

A4 

A5 

Ae 



Cl 70-1 


Pin Configurations 



soj 

Top View 



Selection Guide 



7C170-25 

7C170-35 

7C170-45 

Maximum Access Time (ns) 

25 

35 

45 

MaximumOperating 

Current (mA) 

Commercial 

90 

90 

90 

Military 


120 

120 
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===£]= CYPRESS 

^ SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 22 to Pin 11) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + 7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Ranged 


Static Discharge Voltage 

(per MIL-STD-883, Method 3015) 

Latch-Up Current 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military^ 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current 3 ] 

Icc 

Vcc Operating Supply 

Current 


Test Conditions 


Vcc = Min., Iqh — - 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND< V!< V C c 


GND <. Vq <. Vco Output Disabled 



V C c = Max. 
Iqut = 0 mA 



Capacitance l 4 l 


Parameters 

Description 

On 

InputCapacitance 

CqUT 

OutputCapacitance 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
Vcc = 5.0V 



Notes 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

AC Test Loads and Waveforms 

R1 481 £2 R1 481 Q 



INCLUDING 
JIG AND 
SCOPE 



3. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

4. Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 


INCLUDING 
JIG AND 
SCOPE 



Equivalent to: 


THEiVENIN EQUIVALENT 

167Q 

OUTPUT o VS/V 
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CY7C170 


= SE™ONDUCTOR 


Switching Characteristics Over the Operating Ranget 2 ’ 5 1 


Parameters 

Description 

7070-25 

7070-35 

7070-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

Irc 

Read Cycle Time 

25 


35 


45 


ns 

*AA 

Address to Data Valid 


25 


35 


45 

ns 

*OHA 

Output Hold from Address Change 

3 


3 


3 


ns 

tACS 

CS LOW to Data Valid 


15 


25 


30 

ns 

tDOE 

OE LOW to Data Valid 


15 


15 


20 

ns 

Ilzoe 

OE LOW to Low Z 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High ZW 


15 


15 


15 

ns 

tLZCS 

CS LOW to Low Zl 7 l 

3 


5 


5 


ns 

tHZCS 

CE HIGH to High Zt 6 ’ 7 ] 


15 


20 


25 

ns 

WRITE CYCLE 

[8] 

twc 

Write Cycle Time 

25 


35 


40 


ns 

tscs 

CS LOW to Write End 

25 


35 


35 


ns 

tAW 

Address Set-Up to Write End 

20 


30 


35 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


30 


35 


ns 

tSD 

Data Set-Up to Write End 

10 


15 


15 


ns 

tHD 

Data Hold from Write End 

0 


0 


3 


ns 

tHZWE 

WE HIGH to High Z 


10 


15 


20 

ns 

tLZWE 

WE HIGH to Low Z 

6 


6 


6 


ns 


Notes: 

5. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified IoidoH, and 30-pF load capacitance. 

6. 'hzoe* 'hzcs, and tnzwE are tested with Cl = 5pF as in part (b) of 
AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

7. At any given temperature and voltage condition, tnzcs is less than 
tLZCS for any given device. 

8 . The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 


Switching Waveforms 
Read Cycle No. ll 9 > 10 1 



■* IRC ► 


ADDRESS y 

< > 

< 


r* tOHA H 

Iaa *■ 


DATA OUT PREVIOUS DATA VALID / 

<xxxxx> 

( DATA VALID 


Cl 70-6 


9. WE is HIGH for read cycle. 

10. Device is continuously selected, CS = Vil and OE = Vil- 

1 1 . Address valid prior to or coincident with CE transition LOW. 

12. Data I/O will be high impedance if OE = Vjh- 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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Switching Waveforms (continued) 
Read Cycle No. 2^ n ] 









CYPRESS 

SEMICONDUCTOR 


CY7C170 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

25 

CY7C170-25PC 

P9 

Commercial 


CY7C170-25DC 

DIO 



CY7C170-25VC 

V13 


35 

CY7C170-35PC 

P9 

Commercial 


CY7C170-35DC 

DIO 



CY7C170-35VC 

V13 



CY7C170-35DMB 

DIO 

Military 

45 

CY7C170-45PC 

P9 

Commercial 


CY7C170-45DC 

DIO 



CY7C170-45VC 

V13 



CY7C170-45DMB 

DIO 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 



Document#: 38-00035-E 
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s ~^ 


CYPRESS 


& SEMICONDUCTOR 


4096 x 4 Static R/W RAM 


Features 

• CMOS for optimum speed/power 

• High speed 

— tAA = 15 ns 

— Ucs = 10 ns 

• Low active power 

— 495 mW (commercial) 

— 660 mW (military) 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 

• Output enable 

• Vih of 2.2V 


Functional Description 

The CY7C170A is a high-performance 
CMOS static RAM organized as 4096 
words by 4 bits. Easy memory expansion is 
provided by an active LOW chip select 
(C5), an active LOW output enable (OE) 
and three-state drivers. 

Writing to the device is accomplished when 
the chip select (CS) and write enable (WE) 
inputs are both LOW. Data on the four in- 
put/output pins (l/Oo through I/O 3 ) is writ- 
ten into the memory location specified on 
the address pins (Ao through An). 


Reading the device is accomplishedbytak- 
ing chip select (CS) and outp ut en able (OE) 
LOW, while write enable (WE) remains 
HIGH. Under these conditions, the contents 
of the memory location specified on the ad- 
dress pins will appear on the four data I/O 
pins. 

The I/O pins stay in high-impedance state 
when chip select (CS) or o utput enable (OE) 
is HIGH, or write enable (WE) is LOW. 

A die coat is used to insure alpha immunity. 


Logic Block Diagram 


Pin Configurations 


Ao 

Ai 

A 2 

a 3 

A4 

As 

As 



C170A-1 


DIP 

Top View 


A4C 1 
AsC 2 

AfiC 3 
A 7 C 4 
AeC 5 
AoC 6 
A 10 C 7 
A 11 C 8 
CSC 9 
DEC 10 

gndC 11 


22 2 Vcc 
21 2 A3 
20 2 a 2 

19 2 A, 
18 2 Ao 
17 3 NC 
16 2 VO 0 
15 2 l/Oi 
14 2 I/O 2 
13 2 |/0 3 
12 2 WE 


SOJ 

Top View 



2 1/O1 
2 i/o 2 
2 i/o 3 
2 WE 


Selection Guide 



7C170A— 15 

7C170A— 20 

7C170A— 25 

7C170A— 35 

7C170A— 45 

Maximum Access Time (ns) 

15 

20 

25 

35 

45 

Maximum Operating 
Current (mA) 

Commercial 

115 

90 

90 

90 

90 

Military 


120 

120 

120 

120 
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CY7C170A 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 22 to Pin 21) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Range! 2 ! 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military! 1 ! 

— 55°Cto +125°C 

5V ± 10% 


7C170A— 15 7C170A— 20, 25, 35, 45 


Parameters 


VqH 


VqL 


Vffl 


Vil 


Iix 


loz 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current! 3 ! 

Vcc Operating Supply 
Current 


Test Conditions 


Vcc = Min., Iqh = “ 4.0 mA 


Vcc = Min., Iql = 8.0 mA 



GND< Vi < V C c 


GND < V 0 < Vcc, 
Output Disabled 


Vcc = Max., Vqut = GND 


V C c = Max. 
lour = 0 mA 


Capacitance ! 4 ! 


Parameters 

Description 

c in 

InputCapacitance 

Lout 

OutputCapacitance 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
V CC = 5.0V 


Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing 
information. 

AC Test Loads and Waveforms 

R1481Q R1481Q 


Max. 

Units 

10 

pF 

10 

pF 


3. Not more than 1 output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 

4. Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 

^90% \ 


INCLUDING 
JIG AND _ 
SCOPE " 


INCLUDING 
JIG AND -±r 
SCOPE “ 


Equivalent to: 


theVenin EQUIVALENT 

167Q 
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CY7C170A 



CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranget 1 ’ 5 ] 


Parameters 

Description 

7C170A— 15 

7C170A— 20 

7C170A— 25 

7C170A-35 

7C170A— 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

15 


20 


25 


35 


45 


ns 

*AA 

Address to Data Valid 


15 


20 


25 


35 


45 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


5 


5 


ns 

tACS 



10 


15 


15 


25 


30 

ns 

tDOE 

OE LOW to Data Valid 


10 


10 


12 


15 


20 

ns 


OE LOW to Low Z 







3 




ns 

tHZOE 

OE HIGH to High Zt 6 l 


8 


8 


10 


12 


15 

ns 

tLZCS 


5 


5 


5 


5 


5 


ns 

tHZCS 

CS HIGH to High zt 6 ’ 7 i 


8 


8 


10 


15 


15 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

15 


20 


20 


25 


40 


ns 

tscs 


12 


15 


20 


25 


30 


ns 

*AW 

Address Set-Up to Write End 

12 


15 


20 


25 


30 


ns 

*HA 

Address Hold from Write End 

0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

12 


15 


15 


20 


20 


ns 

tSD 

Data Set-Up to Write End 

10 


m 


m 


D 


15 


ns 

tHD 

Data Hold from Write End 

0 


mm 


MM 


mm 


0 



tHZWE 



7 


7 


7 


10 


15 

ns 

tLZWE 


5 


5 


5 


5 


5 


ns 


Notes: 

5. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified IoiAoh, and 30-pF load capacitance. 

6. tfizCE and tfiZWE are tested with Cl = 5pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

7. At any given temperature and voltage condition, tnzcs is less than 
tLzcs for any given device. These parameters are sampled and not 
100% tested. 

8. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 


9. WE is HIGH for read cycle. 

10. Device is continuously selected, CS = Vil and OE = Vjl- 

11. Data I/O will be high-impedance if OE = Vjh- 

12. Address valid prior to or coincident with CS transition LOW. 

13. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Switching Waveforms 

Read Cycle No. it 9 ’ 10 1 



■* tRC *■ 


ADDRESS "" 

< > 

< 


i* toHA H 

tAA *■ 


DATA OUT PREVIOUS DATA VALID / 

<XXXXx> 

( DATA VALID 


C170A-6 
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Switching Waveforms (continued) 
Read Cycle No. 2t 9 > n l 


CY7C170A 


cs 

OE 

DATA OUT 




tRC 


V 


UCS 


“ tLZOE ' 
HIGH IMPEDANCE 


t|_ZCS 


tDOE 






■X 


tHZOE 


? — 

DATA VALID 

b 



tfHZCS 


y 


HIGH 

IMPEDANCE 



SRAMs 






CY7C170A 



CYPRESS 

SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

^Pe 

Operating 

Range 

15 

CY7C170A— 15PC 

P9 

Commercial 

CY7C170A— 15DC 

DIO 

CY7C170A— 15VC 

V13 

20 

CY7C170A— 20PC 

P9 

Commercial 

CY7C170A— 20DC 

DIO 

CY7C170A— 20VC 

V13 

CY7C170A— 20DMB 

DIO 

Military 

CY7C170A— 20KMB 

K73 

25 

CY7C170A— 25PC 

P9 

Commercial 

CY7C170A— 25DC 

DIO 

CY7C170A— 25VC 

V13 

CY7C170A— 25DMB 

DIO 

Military 

CY7C170A— 25KMB 

K73 

35 

CY7C170A— 35PC 

P9 

Commercial 

CY7C170A— 35DC 

DIO 

CY7C170A— 35VC 

V13 

CY7C170A— 35DMB 

DIO 

Military 

CY7C170A— 35KMB 

K73 

45 

CY7C170A— 45PC 

P9 

Commercial 

CY7C170A— 45DC 

DIO 

CY7C170A— 45VC 

V13 

CY7C170A— 45DMB 

DIO 

Military 

CY7C170A— 45KMB 

K73 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VOL 

1,2,3 

Vffl 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

tAA 

7, 8 , 9, 10,11 

tOHA 

7, 8 , 9, 10,11 

tACS 

7, 8 , 9, 10, 11 

Idoe 

7, 8 , 9, 10,11 

WRITE CYCLE 

twc 

7, 8 , 9, 10,11 

tscs 

7, 8 , 9, 10, 11 

<AW 

7, 8 , 9, 10, 11 

t H A 

7, 8 , 9, 10,11 

tSA 

7, 8 , 9, 10,11 

tpWE 

7,8,9,10,11 ! 

tSD 

7, 8 , 9, 10,11 

tHD 

7, 8 , 9, 10,11 
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Separate I/O 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• High speed 

— Ua = 25 ns 

• Transparent Write (7071) 

• Low active power 

— 385 mW 

• Low standby power 

— 83 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C171 and CY7C172 are high- 
performance CMOS static RAMs orga- 
nized as 4096 by 4 bits with separate I/O. 
Easy memory expansion is provided by an 
active LOW chip enable (CE) and three- 
state drivers. They have an automatic pow- 
er-down feature, reducing the power con- 
sumption by 77% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. Data on the 
four input pins (Io through I 3 ) is written 
into the memory location specified on the 
address pins (Aq through An). 


Reading the device is accomplished by tak- 
ing c hip e nable (CE) LOW, while write en- 
able (WE) remains HIGH. Under these con- 
ditions, the contents of the memory location 
specified on the address pins will appear on 
the four data output pins (Oo through O 3 ). 
The output pins stay i n hig h-impedance state 
when write enable ( WE) is LOW (7C171 
only), or chip enable (CE) is HIGH. 

A die coat is used to insure alpha immunity. 



Selection Guide 


Maximum Access Time (ns) 


Maximum Operating 


Commercial 


Military 


7071— 25 

7072- 25 

7071- 35 

7072- 35 

7071- 45 

7072- 45 

25 

35 

45 

90 

90 

70 


90 

70 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 °C to +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Ranged 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


CY7C171 

CY7C172 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 


Range 

Commercial 

Military! 1 ! 


Ambient 

Temperature 

0°C to +70°C 

- 55° C to +125 °C 


Vcc 

5V ± 10% 
5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

Vih 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage 
Current 

los 

Output Short 

Circuit Current! 3 ! 

Icc 

Vcc Operating 

Supply Current 

ISBI 

Automatic CE 
Power-Down Current 

ISB2 

Automatic CE 
Power-Down Current 


7071 — 25 

7072 - 25 


7071 - 35 

7072 - 35 


7071 - 45 

7072 - 45 


GND <.Vi< Vcc 


GND <_ Vo <. Vcc, 
Output Disabled 


Vcc = Max., Vqut = GND 


Vcc = Max. 
Iqut = 0 mA 



CE> Vih 


Max . Vcc, 
CE> V CC - 



+10 

- 10 

+10 

IKES 

+50 

-50 

+50 

[iA 

-350 


-350 

mA 

90 


70 

IQQIII 

90 


70 

mol 

20 


15 

Ea 

20 


20 

B39 

15 


15 


MM 


■sell! 


CapacitanceW 


Parameters 

Description 

Cin 

Input Capacitance 

CqUT 

Output Capacitance 


T A = 25°C,f 
V CC = 5.0V 


Test Conditions 


f = 1 MHz, 


Max. 

Units 

10 

pF 

10 

pF 


Notes: 

1. T a is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

AC Test Loads and Waveforms 

R1481CJ R1481Q 


INCLUDING 

JIG AND -±T -±T 

SCOPE “ “ 



3. Not more than 1 output should be shorted at one time . Duration of the 
short circuit should not exceed 30 seconds. 

4. Tfested initially and after any design or process changes that may affect 
these parameters 


ALL INPUT PULSES 


INCLUDING 
JIG AND 
SCOPE 



Equivalent to: 


THEiVENIN EQUIVALENT 

167Q 
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Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

7071- 25 

7072- 25 

7071- 35 

7072- 35 

7071- 45 

7072- 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. Max. 

| READ CYCLE j 

tRC 

Read Cycle Time 

25 


35 


45 


ns 

*AA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Output Hold from Address Change 

3 


3 


3 


ns 

*ACE 

CE LOW to Data Valid 


25 


35 


45 

ns 

tLZCE 

CE LOW to Low ZM 

5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zl 6 * 7 ] 


10 


20 


20 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


25 


25 


30 

ns 

tRCS 

Read Command Set-Up 

0 


0 


0 


ns 

tRCH 

Read Command Hold 

0 


0 


mm 


ns 

WRITE CYCLED 

twe 

Write Cycle Time 

25 


35 


40 


ns 

tsCE 

CE LOW to Write End 

25 


30 


35 


ns 

tAW 

Address Set-Up to Write End 

20 


30 


35 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

10 


15 


15 


ns 

tHD 

Data Hold from Write End 

0 


0 


3 


ns 

tLZWE 

WE HIGH to Low ZM (7C172) 

0 


0 


0 


ns 

tHZWE 

WE LOW to High Zl 6 ’ (7C172) 


10 


5 


20 

ns 

tAWE 

WE LOW to Data Valid (7C171) 


25 


30 


35 

ns 

tADV 

Data Valid to Output Valid (7071) 


25 


30 


35 

ns 


Notes: 

5. Tfest conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified Iqi/Toh, and 30-pF load capacitance. 

6. At any given temperature and voltage condition, tnz is less than tLz 
for any given device. 

7. tHZCE and tHZWE are tested with Cl = 5pF as in part (b) of AC Tfest 
Loads. Transition is measured ±500 mV from steady state voltage. 


8. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referened to the rising edge of the signal 
that terminates the write. 

9. WE is HIGH for read cycle. 

10. Device is continuously selected, CE = Vjl- 


Switching Waveforms 


Read Cycle No. it 9 - 10 J 


*RC 


ADDRESS 




DATA OUT 



■* - 

k to HA *j 



PREVIOUS DATA VALID ^ 


^ DATA VALID 


Cl 71 -6 
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CY7C171 

CY7C172 


Switching Waveforms 



C171-8 


Write Cycle No. 2 (CE Controlled)! 8 * 12 1 


ADDRESS ^ 

4 twc ► 

z 

< 


■« Isa +\ 

< tscE — ► 



UE 

S 

^ 7 

/ 


1 

Iaw ** 

4 t pwE ► 

\ 7 



mmzmm 


t S D ► 

+~ tHD -H 

DATA IN 

DATA-IN VALID 


* tHZWE H 

1PEDANCE 

UA (7C?72) DATA UNDEFINED 

HIGH In 

7 



H Uwe * 

► 

UA (7c¥71) DATA UNDEFINED ; 

)( DATA VALID 


cm=a. 


11. Address valid prior to or coincident with CE transition LOW. 12. If (3E goes HIGH simultaneously with WE HIGH, the output remains 

in a high-impedance state (7072). 


2—274 





NORMALIZED l P0 NORMALIZED t M NORMALIZED I 



2.0 3.0 4.0 5.0 

SUPPLY VOLTAGE (V) 


0 200 400 600 800 1000 

CAPACITANCE (pF) 


CYCLE FREQUENCY (MHz) 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C171— 25PC 

P13 

Commercial 

CY7C171 — 25DC 

D14 

CY7C171-25LC 

L64 

CY7C171 -25VC 

V13 

35 

CY7C171 — 35PC 

P13 

Commercial 

CY7C171 — 35DC 

D14 

CY7C171— 35LC 

L64 

CY7C171 — 35VC 

V13 

CY7C171 — 35DMB 

D14 

Military 

CY7C171 — 35LMB 

L64 

45 

CY7C171-45PC 

P13 

Commercial 

CY7C171 -45DC 

D14 

CY7C171— 45LC 

L64 

CY7C171 —45VC 

V13 

CY7C171 — 45DMB 

D14 

Military 

CY7C171 — 45LMB 

L64 



Ordering Code 

Package 

type 

Operating 

Range 

25 

CY7C172-25PC 

P13 

Commercial 

CY7C172 — 25DC 

D14 

CY7C172-25LC 

L64 

CY7C172-25VC 

V13 

35 

CY7C172— 35PC 

P13 

Commercial 

CY7C172— 35DC 

D14 

CY7C172— 35LC 

L64 

CY7C172-35VC 

V13 

CY7C172— 35DMB 

D14 

Military 

CY7C172— 35LMB 

L64 


CY7C172-45PC 

P13 

Commercial 

CY7C172-45DC 

D14 

CY7C172-45LC 

L64 

CY7C172— 45VC 

V13 

CY7C172— 45DMB 

D14 

Military 

CY7C172— 45LMB 

L64 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1, 2,3 

loz 

1, 2, 3 

Icc 

1,2,3 

ISBI 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tO HA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

tRCS 

7, 8, 9, 10, 11 

tRCH 

7, 8, 9, 10, 11 

WRITE CYCLE | 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


7, 8, 9, 10, 11 

r 

7, 8, 9, 10, 11 


Note: 

13. 7C171 only. 

Document #: 38-00036-E 
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CY7C171A 

CY7C172A 




¥ SEMCONDUCTOR 4096 x 4 Static R/W RAM 


Separate I/O 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 

— tAA = 15 ns 

• Transparent write (7C171A) 

• Low active power 

— 375 mW 

• Low standby power 

— 93 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C171A and CY7C172A are high- 
performance CMOS static RAMs orga- 
nized as 4096 by 4 bits with separate I/O. 
Easy memory expansion is provided by an 
active LOW chip enable (CE) and three- 
state drivers. They have an automatic pow- 
er-down feature, reducing the power con- 
sumption by 77% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. Data on the 
four input/output pins (Io through I 3 ) is 
written into the memory location specified 
on the address pins (Aq through An). 


Readingthe device is accomplished by taking 
chip enable (CE) LOW, while write enable 
(WE) remains HIGH. Under these condi- 
tions the contents of the memory location 
specified on the address pins will appear on 
the four data output pins. 

The output pins remain in a high- impedance 
state when write enable (WE) is LOW 
(7C172Aonly), or chip enable is HIGH. 

A die coat is used to insure alpha immunity. 



Logic Block Diagram 


Pin Configurations 


Ao 

Ai 

A 2 

a 3 

A4 

A 5 

A6 



00 

01 

0 2 
0 3 



LCC 
Top View 



As 


a 9 


NC 

CE 

NC 


A 10 


An 

WE 

b 



Selection Guide 



7C171A-15 
7C172A— 15 


7C171A— 25 
7C172A-25 

7C171A— 35 
7C172A— 35 

7C171A— 45 
7C172A-45 

Maximum Access Time (ns) 

15 

20 

25 

35 

45 

MaximumOperating 
Current (mA) 

Commercial 

115 

80 

70 



Military 


90 

80 

70 

70 
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fYPRFSS 

SEMICONDUCTOR 


CY7C171A 

CY7C172A 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, Static Discharge Voltage > 2001V 


not tested.) 

Storage Temperature 

Ambient Temperature with 


■ 65°Cto +150° 


PowerApplied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Ranged] 


(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military^ 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 


VoH 


Description 





Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql - 8.0 mA 


GND < Vi< V C c 


7C171A-15 7C171A— 20 7C171A-25 

7C172A-15 7C172A— 20 7C172A-25 


Min. Max. Min. Max. Min. Max. 



loz 

Output Leakage 
Current 

GND < Vq < V C c, 

Output Disabled 

-10 

+10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current^ 3 ! 

Vcc = Max., 

Vqut = GND 


-350 


-350 


-350 

mA 

Icc 

V cc Operating Supply 

Vcc = Max. 

Com’l 


115 


80 


hhsei 


Current 

Iout = 0 mA 

Mil 




90 



mA 

ISBl 

Automatic CE 

Max. Vcc, CE >_ Vjh 

CornT 


EM 


■■ 


20 

mA 


Power-Down Current 

Min. Duty Cycle = 100% 

Mil 




40 


20 


ISB2 

Automatic CE 
Power-Down Current 

Max. Vcc, 

CE j> Vih — 0.3V, 

CornT 


20 


20 


20 

mA 



Vin > Vcc — 0-3V or 
Vin<0.3V 

Mil 




20 


20 



Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 


3. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

4. Tested initially and after any design or process changes that may affect 
these parameters 
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CY7C171A 

CY7C172A 



Electrical Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

IMIIW 


Output Leakage 

Current 

los 

Output Short 

Circuit Current! 3 ! 

Icc 

Vcc Operating Supply 
Current 

ISBl 

Automatic CE 
Power-Down Current 

ISB2 

Automatic CE 
Power-Down Current 


Test Conditions 


7C171A-35 7C171A— 45 

7C172A— 35 7C172A— 45 

Min. I Max. Min. I Max. Units 


Vcc := Min., Ioh = ~ 4.0 mA 


Vcc = Min., Iql = 8.0 mA 



GND< Vi < V CC 
GND< V 0 < Vcc, 

Output Disabled 


Vcc = Max., 

VoUT ~ GND 


Vcc ~ Max. 

ComT 

lour ~ 0 mA 

Mil 

Max. Vcc, CE Vih 

ComT 

Min. Duty Cycle = 100% 

Mil 

Max. Vcc, 

CE> V IH ~0.3V 

ComT 

Vin >. Vcc ~ 0-3V 
or V JN <. 0.3V 

Mil 




Capacitance M 


Parameters 

Description 

Qn 

InputCapacitance 

CqUT 

Output Capacitance 


Test Conditions 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 



AC Test Loads and Waveforms 



ALL INPUT PULSES 

3.0V 

GND 

C171A-5 
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M CYPRESS 
r SEMICONDUCTOR 


CY7C171A 

CY7C172A 


Switching Characteristics Over the Operating Rangel 2 ’ 5 ] 


Description 


READ CYCLE 


Read Cycle Time 


Address to Data Valid 


Output Hold from 
Address Change 


iilai ftVflffTOSffjISI M 


CE LOW to LOW Zl 6 


CE HIGH to HIGH Zl 5 ’ 7 1 


CE LOW to Power Up 


CE HIGH to Power Down 


Read Command Set-up 


Read Command Hold 


WRITE CYCLED 


7C171A— 15 7C171A— 20 7C171A-25 7C171A-35 7C171A-45 
7C172A— 15 7C172A— 20 7C172A-25 7C172A-35 7C172A-45 

Min. I Max. Min. | Max. Min. I Max. Min. I Max. Min. f Max. Units 


Write Cycle Time 


CE LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


WE HIGH to Low Zl 6 J (7C172A) 


WE LOW to High Zl 6 ’ 7 J (7C172A) 


WE LOW to Data Valid (7C171A) 


Data Valid to Output Valid 
(7C171A) 



35 

ns 

35 

ns 


5 . Test conditions assume signal transition times of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3 .0 V and output loading 
of the specified Ioi/Ioh and 30-pF load capacitance. 

6. At any given temperature and voltage condition, tnz is less than tLzfor 
any given device. 

7. tnzCE and tnzWE are tested with Cl = 5pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

8. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 

Switching Waveforms 

Read Cycle No. ll 9 ’ 10 1 


either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referencd to the rising edge of the signal 
that terminates the write. 

9. WE is HIGH for read cycle. 

10. Device is continuously selected, CE = Vdl* 

11. Address valid prior to or coincident with CE transition LOW. 

12. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state (7C172A). 



r tOHA 

PREVIOUS DATA VALID 
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CY7C171A 

CY7C172A 


Fir CYPRESS 
TF SEMICONDUCTOR 


Switching Waveforms 
Read Cycle No. 2t 911 ] 



Write Cycle No. 2 (CE Controlled)! 8 ’ 12 1 


ADDRESS ^ 

«*■ IWC *> 

< - — > 

< 


«* tsA 

*• tsCE ► 




s 

\ / 

/ 


1 

t AW •» 

U t — ^ to 

•* *HA *1 


^sssssssssss 


wmsmssm 



L t SD 4 

t H D 

DATA OUT 
(7C172AI 

X 

DATA VALID ^ 





DATA UNDEFINED 





h« t AWE > 

► 

DATA OUT \ 

^yQ-j y-| DATA UNDEFINED ^ 

)( DATA VALID 


C171A-9 
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NORMALIZED I P0 NORMALIZED t M NORMALIZED I co I sb 



CYPRESS 

SEMICONDUCTOR 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



0.0 I 1 1 

-55 25 125 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


< 

E 


3 

O 

LLi 

O 

□C 

3 

o 

CO 


3 

o 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED ACCESS TIME 



-55 25 125 


< 

E 


3 

O 

z 

CO 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



SUPPLY VOLTAGE (V) CAPACITANCE (pF) 


tr 

O 

z 


CY7C171A 

CY7C172A 


OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 

120 1 ■ 1 i 


100 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 

140 1 1 1 r 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


NORMALIZED I C c vs. CYCLE TIME 

1.1 1 

V CC = 5.0V 
T a = 25°C 
V 1N = 0.5V 



CYCLE FREQUENCY (MHz) 
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CY7C172A 



SEMKONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7C171A-15PC 

P13 

Commercial 

CY7C171A-15DC 

D14 

CY7C171A-15LC 

L64 

CY7C171A-15VC 

V13 

20 

CY7C171A-20PC 

P13 

Commercial 

CY7C171A-20DC 

D14 

CY7C171A-20LC 

L64 

CY7C171A-20VC 

V13 

CY7C171A-DMB 

D14 

Military 

CY7C171A-LMB 

L64 

CY7C171A-KMB 

K73 

25 

CY7C171A-25PC 

P13 

Commercial 

CY7C171A-25DC 

D14 

CY7C171A-25LC 

L64 

CY7C171A-25CC 

V13 

CY7C171A-25DMB 

D14 

Military 

CY7C171A-25LMB 

L64 

CY7C171A-25KMB 

K73 

35 

CY7C171A-35PC 

P13 

Commercial 

CY7C171A-35DC 

D14 

CY7C171A-35LC 

L64 

CY7C171A-35VC 

V13 

CY7C171A-35DMB 

D14 

Military 

CY7C171A-35LMB 

L64 

CY7C171A-35KMB 

K73 

45 

CY7C171A-45PC 

P13 

Commercial 

CY7C171A-45DC 

D14 

CY7C171A-45LC 

L64 

CY7C171A-45VC 

V13 

CY7C171A-45DMB 

D14 

Military 

CY7C171A-45LMB 

L64 

CY7C171A-45KMB 

K73 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7C172A-15PC 

P13 

Commercial 


CY7C172A-15DC 

D14 



CY7C172A-15LC 

L64 



CY7C172A-15VC 

V13 


20 

CY7C172A-20PC 

P13 

Commercial 


CY7C172A-20DC 

D14 



CY7C172A-20LC 

L64 



CY7C172A-20VC 

V13 



CY7C172A-20DMB 

D14 

Military 


CY7C172A-20LMB 

L64 



CY7C172A-20KMB 

K73 


25 

CY7C172A-25PC 

P13 

Commercial 


CY7C172A-25DC 

D14 



CY7C1 72A-25LC 

L64 



C Y7C 1 72A-25 V C 

V13 



CY7C172A-25DMB 

D14 

Military 


C Y7C 1 72A-25LMB 

L64 



CY7C1 72A-25KMB 

K73 


35 

CY7C172A-35PC 

P13 

Commercial 


CY7C172A-35DC 

D14 



CY7C172A-35LC 

L64 



CY7C172A-35VC 

V13 



CY7C172A-35DMB 

D14 

Military 


CY7C172A-35LMB 

L64 



CY7C172A-35KMB 

K73 


45 

CY7C172A-45PC 

P13 

Commercial 


CY7C172A-45DC 

D14 



CY7C172A-45LC 

L64 



CY7C172A-45VC 

V13 



CY7C172A-45DMB 

D14 

Military 


CY7C 1 72A-45LMB 

L64 



CY7C172A-45KMB 

K73 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

I IX 

1,2,3 

Ioz 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 


CY7C171A 

CY7C172A 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE | 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

tRCS 

7, 8, 9, 10, 11 

tRCH 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

*AW 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

IpWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

*hd 

7, 8, 9, 10, 11 

‘AWE 1131 

7, 8, 9, 10, 11 

tADV [131 

7, 8, 9, 10, 11 


Note: 

13. 7C171A only. 
Document#: 38-00104-B 
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PRELIMINARY 


CY7B173 

CY7B174 


CYPRESS 
SEMICONDUCTOR 


32,768 x 9 Synchronous 
Cache R/W RAM 


Features 

• Supports 50-MHz cache systems 

• 32K by 9 common I/O 

• BiCMOS for optimum speed/power 

• 14-ns access delay (clock to output) 

• Two-bit wraparound counter support- 
ing the 486 burst sequence (7B173) 

• TVvo-bit wraparound counter support- 
ing the linear burst sequence (7B174) 

• Separate address strobes from proces- 
sor and from cache controller 

• Synchronous self-timed write 

• Direct interface with the processor 
and external cache controller 


• TVvo complementary synchronous chip 
selects 

• Asynchronous output enable 

Functional Description 

The CY7B173 and CY7B174 are 32Kby 9 
synchronous cache RAMs designed to in- 
terface with high-speed microprocessors 
with minimum glue logic. Maximum access 
delay from clock rise is 14 ns. A 2-bit on- 
chip counter captures the first address in a 
burst and increments the address automat- 
ically for the rest of the burst access. 

The CY7B173 is designed for Intel 
i486-based systems; its counter follows the 
burst sequence of the i486. The CY7B174 


is architected for other processors with lin- 
ear burst sequences. Burst accesses can be 
i nitiated with the processor address strobe 
(ADSP) or the cache controller address 
strobe (ADSC) inputs. Address advance- 
ment i s cont rolled by the address advance- 
ment (AD V) input. 

A synchronous self-timed write mecha- 
nism is provided to simplify the write inter- 
face. Two complementary synchronous 
chip select inputs are provided to support 
two banks of memory (256 Kbytes) with no 
external logic. These signals, in conjunc- 
t ion with the asynchronous output enable 
(OE) signal, greatly simplify memory bank 
selection. 


2 


Logic Block Diagram Pin Configurations 



Selector Guide 



7B173-14 

7B174-14 

7B173— 18 
7B174-18 

7B173-21 

7B174-21 

Maximum Access Time (ns) 

14 

18 

21 

Maximum Operating Current (mA) 

Commercial 

210 

210 

210 

Military 


230 

230 
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CY7B173 

PRELIMINARY CY7B174 


Functional Description (continued) 

Single Write Accesses Initiated by ADSP 

This access is initiated when the following conditions are satisfied at 
dock rise: (1) CSq = 1 and ^ = 0 and (2) AD§P is LOW AD§P- 
triggered write cycles are completed in two clock periods. The address 
at Aq through A14 is loaded into the address advancement logic and 
delivered to the RAM core. The write signal is ignored in this cyde 
because the cache tag or other external logic use this dock period to 
perform address comparisons or protection checks. If the write is al- 
lowed to proceed, the write input to the CY7B173 and CY7B174 will 
be pulled LOW before the next dock rise. 

If WE is LOW at the next clock rise, information presented at Do 
through Dg will be stored into the location specified by the address 
advancement logic. Because the CY7B173 and CY7B174 are com- 
mon I/O devices, the output enable signal (OE) mustbe deasserted 
before data from the CPU is delivered to Do through Dg. As a safe- 
ty precaution, t he d ata lines (Do through Dg) are three-stated in 
the cycle where WE is sampled LOW, regardless of the state of the 
OE input. 

Single Write Accesses Initiated by ADSC 

This write access is initiated when the following conditions are sa- 
tisfied^ at rising edge of the c lock: (1) CSp = 1 and Q->i = 0, (2) 
ADSC is LOW, and (3) WE is LOW. ADSC trigger accesses are 
completed in a single clock cycle. 

The address at Ao through A14 is loaded into the address advance- 
ment logic and delivered to the RAM core. Information presented 
at Do through Dg will be stored into the location specified by the 
address advancement logic. Since the CY7B173 and CY7B174 are 
common I/O devices, the output enable signal (OE) must be deas- 
serted before data from the cache controller is delivered to Dq 
through Dg. As a safety precaution, th e dat a lines (Dq through 
Dg) are three-stated in the cycle where WE is sampled LOW re- 
gardless of the state of the OE input. 

Single Read Accesses 

A single read access is initiated when the following conditions are 
satisfie d at clock rise: (1) C Sp = 1 and CSi = 0, (2) ADSP or 
ADSC is LOW, and (3) WE is HIGH. The address at Ao through 


Aj4 is stored into the address advanceme nt lo gic and delivered to 
the RAM core. If the output enable (OE) signal is asserted 
(LOW), data will be available at Do through Dg a maximum of 14 
ns after clock rise. 

Burst Sequences 

The CY7B173 provides a 2-bit wraparound counter implementing 
the Intel 80486 sequence (see Table 1). Note that the burst se : 
quence depends on the location of the first burst address. 

Table 1. Counter Implementation for the Intel 80486 Sequence 



The CY7B174 provides a two-bit wraparound counter implement- 
ing a linear sequence (see Table 2). 

Table 2. Counter Implementation for a Linear Sequence 



Application Example 

Figure 1 shows a 128-Kbyte secondary cache for the i486 using four 
CY7B173 cache RAMs and a CY7B181 cache tag. Address from 
the i486 is checked by the cache tag at the beginning of each access. 
Match reset is delivered to the cache controller after 12 ns. 



INTERFACE TO 


MAIN MEMORY 


Figure 1. Cache Using Four CY7B173s 
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Pin Definitions 


Signal Name 

I/O 

Description 

Ao - A 14 

I 

Address Inputs 

CLK 

I 

Clock 

WE 

I 

Write Enable 

OE 

I 

Output Enable 

CS 0 ,CSi 

I 

Chip Select 

ADV 

I 

Address Advance 

ADSP 

I 

Processor Address Strobe 

ADSC 

I 

Cache Controller Address Strobe 

D 0 - Dg 

I/O 

Data I/O 

Vcc 

- 

+ 5 V Power Supply 

Vss 

- 

Ground 

VcCQ 

- 

Output Buffer (Driver) Power Supply 

VsSQ 

- 

Output Buffer (Driver) Ground 

RESV 

- 

Reserved 


Pin Descriptions 


Input Signals 

CLK 

Clock signal used as the reference for most on-chip operations. 

ADSP 

Address strobe signal from the processor: ADSP is asserted when the processor address is valid. If ADSP is LOW at 
clock rise, the address at An through Au will be loaded into the address register and the address advancement logic. 
The write signal, WE, is ignored in the clock cvcle where ADSP is asserted. If both ADSP or ADSC are active at clock 
rise, only ADSP will be recognized. 

ADSC 

Address strobe signal from the cache controller: ADSC is asserted when a new address generated by the cache con- 
troller is readv to be strobed into the CY7B173/4. The write signal, WE, is recognized in the clock cycle where ADSC 
is asserted. If both ADSP and ADSC are active at clock rise, only ADSP will be recognized. 

£ 

1 

> 

£ 

Address lines: These address inputs are loaded into the address register and the address advancement logic at clock 
rise if ADSP or ADSC is LOW. They are used to select one of the 32K locations. 

WE 

Write Enable: This signal is sampled at the rising edge of the clock signal. If WE = 0, a self-timed write operation will 
be initiated and data on Dn - D« will be stored into the selected memory location. The only exception occurs if both 
ADSP and WE are LOW at clock rise. In this case, the write signal is ignored. 

ADV 

Address Advance input: ADV is sampled at the rising edge of the clock. In the case of the CY7B173, LOW at this 
input will advance the address in the advancement logic according to the Intel 80486 burst sequence. In the case of 
the CY7B174, the addresses will be advanced linearly. This input is ignored if ADSP or ADSC is active (LOW). 


Chip Select inputs: CSn is active HIGH and CSi is active LOW. Both inputs are sampled at clock rise if ADSP or 

ADSC is LOW. The RAM is selected if CSo = 1 and CSi = 0. 

OE 

Output Enable - OE is an asynchronous signal that disables all output drivers (Do - D«) when it is deasserted. OE 
should be deasserted during write cycles because the CY7B173,/4 is a common I/O device and three-state conflict 
may occur at the data pins. 

RESV 

Reserved 

Bidirectional Signals 

00 

Q 

1 

o 

Q 

Data I/O lines: During a read cycle, if OE is asserted, data in the selected location will appear at these pins. During a 
write cycle, data presented at these pins is captured at clock rise and stored into the selected RAM location if WE is 
LOW. All nine outputs will be placed in a three-state condition when OE is deasserted, when the RAM is deselected 
via the chip select inputs, or during a write cycle. 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage on Vcc Relative to GND - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to V C c + 0.5 V 

DC Input Voltage^ - 0.5V to V C c + 0.5 V 

Current into Outputs (LOW) 20 mA 

Electrical Characteristics Over the Operating Range 


PRELIMINARY 


CY7B173 

CY7B174 


Static Discharge Voltage >200 IV 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperaturet 2 ! 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military 

— 55°Cto +125°C 

5V ± 10% 


78173-14 

78174—14 


78173-18,21 

78174-18,21 


Parameters 


VqH 


VqL 


Vih 


Vil 


Iix 


loz 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current 3 ] 


Vcc Operating 
Supply Current 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND < Vi < Vcc 


GND < Vi < Vcc, 
Output Disabled 


Vcc = Max., Vout = GND 


Vcc = Max. , Iqut = 0 mA, 
f = Imax = 1/tRc 



Capacitance W 


Parameters 

Description 

Cin: Addresses 

InputCapacitance 

Cin: Other Inputs 


Cqut 

OutputCapacitance 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
V CC = 5.0V 


Max. 

Units 

4.5 

pF 

6 

pF 

13 

pF 


1. Vil (min.) = ~ 1.5V for pulse durations of less than 20 ns. 

2. Ta is the “instant on” case temperature. 

3. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

AC Test Loads and Waveforms 

R1 48162 R1 481Q 


5V 1 
OUTPUT' 



5V < 
OUTPUT' 


INCLUDING 
JIG AND 
SCOPE 



4. Tested initially and after any design or process changes that may affect 
these parameters (PLCC package). 


ALL INPUT PULSES 


INCLUDING 
JIG AND 
SCOPE 



Equivalent to: T 

OUTPUT 


THEVENIN EQUIVALENT 
16762 
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Switching Characteristics Over the Operating Rangel 5 ! 


Parameters 

Description 

7B173-14 

7B174-14 

7B173-18 

7B174-18 

7B173-21 

7B173-21 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tCYC 

Clock Cycle Time 

20 


25 


30 


ns 

fMAX 

Maximum Frequency 


50 


40 


33 

MHz 

tCH 

Clock HIGH 

8 


10 


12 


ns 

tCL 

Clock LOW 

8 


10 


12 


ns 

tAS 


2 


4 


5 


ns 

tAH 

Address Hold After CLK Rise 

2 


3 


4 


ns 

tCDV 

Data Output Valid After CLK Rise 


14 


18 


21 

ns 

tDOH 

Data Output Hold After CLK Rise 

3 


3 


3 


ns 

tADS 

ADSP, ADSC Set-Up Before CLK Rise 

3 


4 


5 


ns 

tADH 

ADS^ ADSC Hold After CLK Rise 

2 


3 


4 


ns 

t\VES 

WE Set-Up Before CLK Rise 

3 


4 


5 


ns 

tWEH 

WE Hold After CLK Rise 

2 


3 


4 


ns 

tADVS 

ADV Set-Up Before CLK Rise 

3 


4 


5 


ns 

tADVH 

ADV Hold After CLK Rise 

2 


3 


4 


ns 

*DS 

Data Input Set-Up Before CLK Rise 

3 


4 


5 


ns 

*DH 

Data Input Hold Al ter CLK Rise 

2 


3 


4 


ns 

less 

Chip Select Set-Up 

3 


4 


5 


ns 

tCSH 

Chip Select Hold After CLK Rise 

2 


3 


4 


ns 

tcsoz 

Chip Select Sampled to Output High Zt 6 > 7 J 




12 


14 

ns 

tcsov 

Chip Select Sampled to Output Valid 

3 

14 

3 

18 

3 

21 

ns 

tEOZ 

OE HIGH to Output High ZW 


7 


9 


11 

ns 

tEOV 

OE LOW to Output Valid 


7 


9 


11 

ns 

tWEOZ 

WE Sampled I X) W to Output High 


10 


12 


14 

ns 

tWEOV 

WE Sampled 11 1 G 1 ! to Output Valid 

3 


3 

18 

3 

21 

ns 


Notes: 

5. Test conditions assume signal transition time of 3 ns or less, timing ref- 7. At any given voltage and temperature, tcsoz (twEOz) min. is less than 

erence levels of 1.5 V, input pulse levelsof()to3.0V,andoutputloading tcsov (tWEOv) min. 

of the specified IolAoh and 85-pF load capacitance. 

6. tcsoz? tEOZ? and twEOZ are specified with a load capacitance of 5 pF 
as in part (b) of AC Test Loads. Transit ion is measured ± 500 mV from 
steady state voltage. 
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Ijggpjr CYPRESS 
C^-== r = SEMICONDUCTOR 

Switching Waveforms 


Single Read 


CLK ^ 

tcH ** t C L ► 

\ 7 

7 

tCYC *■ 

\ 7 

7 


I 


3TS 

1 

chip /yv 

SELECTS \/\/\ 

7N 

X 

X 

X 

X 

X 

G tm 

iSI 

SB 

K 





*AS -* 

*- t AH 



ADDRESS ^<Q> 

X 

X 

X 

X 

X 

< 

> 

cxxxxxx: 

<xxx; 



m 

mmm 

B 



ADSPor 

ADSC 

's 

£ 


1- 

- twES »* 

•* — tWEH ' 

-*| 

WE 

7^ 



\ 




*CDV 




mmm 



1 

i 


B173-6 


Single 486 Write 
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Switching Waveforms (continued) 


Cache Controller Burst Write Sequence with Four Accesses Followed by a Single Read Cycle 


CLK 

CHIP 

SELECTS 

ADDRESS 

ADSC 

ADV 

WE 

DATA IN 

OE 

DATA OUT 



B173-9 





PRELIMINARY 


CY7B173 

CY7B174 


"===#' SEMCONDUCTOR = 

Switching Waveforms (continued) 


Output Timing (Controlled by CS) 



ASSERTED bi 73-11 


Output Timing (Controlled by WE) 


CLK . 7 


\ 7 


V 

7 

■*- tcSH 

7 

**- tcss -*■ 



WE \ 

7^ 

* tWEOZ ► 


*• t WE ov *■ 


DATA OUT 

>1 

c 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

14 

CY7B173-14JC 

J67 

Commercial 


14 

CY7B174— 14JC 

J67 

Commercial 


CY7B173-14LC 

L67 




CY7B174— 14LC 

L67 



CY7B173 — 14YC 

Y67 




CY7B174— 14YC 

Y67 


18 

CY7B173— 18JC 

J67 

Commercial 


18 

CY7B174— 18JC 

J67 

Commercial 


CY7B173— 18LC 

L67 




CY7B174— 18LC 

L67 



CY7B173— 18YC 

Y67 




CY7B174— 18YC 

Y67 



CY7B173— 18LMB 

L67 

Military 



CY7B174— 18LMB 

L67 

Military 


CY7B173— 18YMB 

Y67 




CY7B174— 18YMB 

Y67 


21 

CY7B173— 21JC 

J67 

Commercial 


21 

CY7B174— 21JC 

J67 

Commercial 


CY7B173— 21LC 

L67 




CY7B174— 21LC 

L67 



CY7B173— 21YC 

Y67 




CY7B174— 21YC 

Y67 



CY7B173— 21LMB 

L67 

Military 



CY7B174— 21LMB 

L67 

Military 


CY7B173— 21YMB 

Y67 




CY7B174— 21YMB 

Y67 
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4K x 18 Cache Tag 


Features 

• Supports 50-MHz cache for all major 
high-speed processors 

• 4K x 18 tag organization 

• BiCMOS for optimum speed/power 

• High speed 

— 12-ns match delay 

— 15-ns tag SRAM access 

• Selectable clock and latch modes 

• Input address and data latches 

• Supports multiprocessing (CY7B180) 
with two cache status bits per entry 

• Supports dirty and valid bits 
(CY7B181) 

— Dirty-bit set on write hit 
— Two cycles to invalidate entire tag 
array 

— Match qualified by valid bit 

• Write output to cache RAM asserted 
during write hit 

• Cascadeable 

— up to four cache tags with no exter- 
nal logic 


• Can be used as 4K x 18 SRAM 

Functional Description 

The CY7B180 and CY7B181 are high-per- 
formance BiCMOS cache tag RAMs orga- 
nized as 4096 words by 18 bits. Each word 
contains a 16-bit address tag field and a 
2-bit status field. Because the CY7B180 is 
optimized for multiprocessor applications 
where cache coherency is important, the 
two status bits are unassigned and can be 
used to store multiprocessing cache status 
information. Uniprocessor applications 
implementing write-through or copy-back 
cache policies are best supported by the 
CY7B181. The two status bits are assigned 
as the valid bit and the dirty bit. To simplify 
the cache controller logic, the dirty bit is set 
automatically during a write hit. The tag 
field and the status field can be loaded sepa- 
rately via a dedicated I/O data port. 

The twelve address lines select one of the 
4096 words in the tag RAM. The 16-bit tag 
address is matched against data presented 
at the Compare Data inputs. In the 
CY7B181, the match output is qualified by 
the valid bit of the chosen word. Match is 


asserted only if the comparison is success- 
ful and the valid bit is set. The contents of 
the tag and status fields in the selected 
entry are available to external logic as di- 
rect output pins. 

In many cache systems, generating the 
write signal to the cache RAMs is a time- 
consuming process because the write sig- 
nal must be qualified with the match signal 
from the cache tag. The CY7B180/ 
CY7B181 incorporates this function 
on-ch ip by asserting the write output 
(WO) whenever a write hit is detected. 

Tag invalidati on in th e CY7B181 is con- 
trolled by the INVAL input. Holding this 
input LOW for two consecutive cycles will 
invalidate the entire tag RAM. Individual 
entries can be invalidated by writing a zero 
into the valid bit of that entry. 

With a match delay of 12 ns and selectable 
clock or latch mode, the CY7B180 and 
CY7B181 can be used with all major 
high-speed microprocessors currently of- 
fered. The 15-ns address access of these 
parts also allows them to be used as 4K by 
18 cache data RAMs. 
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Pin Configurations 


PRELIMINARY 


LCC & PLCC 
Top View 


818 18 g Q °d-j» 

9876 5432 1 68 6766 65 64 63 62 61 


54 DIRTY/ S-i 
53 C MATCH 
52 S V SS 
51 S Vss 
50 S WO 
49 S VALID/So 
48 < D 8 


CY7B180 

CY7B181 


27 28 29 30 31 32 33 34 35 36 37 38 5 


PGA 
Top View 

51 50 48 46 44 42 40 

CD 12 CDi 3 CD-15 MODE ts v CC swr 

53 52 49 47 45 43 41 39 

CD 10 CDn CD U CLK/LE InvaL* v ss TWR OE 

55 54 

CD 8 cd 9 


38 36 

D15 D 13 

37 35 34 

D14 V ss D 12 

32 33 

Dio Du 

30 31 

D 8 Dg 
28" 29~ 

wo VA s L f 


24 25 

DI ^ TY/ MATCH 
Si 


68 

a 7 

137 

A 6 

139 

A4 

141 

a 2 

143 

Ao 

145 

Vss 

147 

CS 2 

149 

cs 0 

151 

Do 

18 

d 2 

19 

d 3 

• 

138 

A 5 

140 

A3 

142 

Ai 

144 

Vcc 

146 

cs 3 

148 

CSi 

150 

Vcc 

152 

Di 

17 

V S s 



* Note: The INVAL input is only available on the CY7B1 81 

Selection Guide 


Match Time (ns) 


Maximum Operating Current (m A) 


7B180-12 
7B181 — 12 


7B180-15 
7B181 — 15 


7B180— 20 
7B181-20 


Commercial 

Military 
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Functional Description (continued) 

Clock Mode 

The CLOCK mode is selected when the MODE input is LOW. The 
address, compare data, chip select, and tag select are sampled at 
the rising edge of CLK. Write data is sampled on the falling edge of 
CLK. The tag write and status write inputs are different in that they 
are level sampled by CLK. If CLK is HIGH, the input latches asso- 
ciated with the tag write and status write inputs are transparent, 
and these inputs are allowed to ripple into the CY7B180/ 
CY7B181. These inputs are latched when CLK goes LOW 

Latch Mode 

The LATCH mode is selected when the MODE input is HIGH. All 
inputs are level sampled by LE. If LE is high, the input latches are 
transparent and the inputs are allowed to ripple into the 
CY7B180/CY7B181. When LE goes LOW, the inputs are latched 
and are no longer sampled. 

Tag Storage 

The CY7B180/CY7B181 provides 4096 cache tag entries. Each 
7B181 entry contains a 16-bit cache tag address, a valid (V) bit, and 
a dirty (D) bit. The same two bits in the CY7B180 are generic sta- 
tus bits, and their meanings must be interpreted and controlled by 
the external processor. 

On the CY7B 181, the valid bit specifies the validity of the tag entry. 
A match is detected only when the 16-bit tag of the selected entry 
matches the 16 compare inputs and the valid bit is set. The dirty bit 
on the CY7B181 indicates whether the cache line associated with 
the tag entry has been modified and its value is available to external 
logic as the DIRTY output. The D bit in a selected entry on the 
CY7B181 is set if the current access is a write and a hit is detected. 
The valid bit in the selected entry is also available as the VALID 
output so that external logic can determine the cause of a miss: 

• If the V bit is HIGH, then the miss is caused by tag mismatch. 

• If the V bit is LOW, then the miss is caused by either a tag 
mismatch or an invalid, or both. 

The cache tag entry format is shown in Figure 1. 

Tag Compare 

A tag compare cycle is initiated if tag select (TS) is HIGH. TS is 
sampledat the rising edge of CLK (in the clock mode) or captured 
by the positive level of LE (in the latch mode). Once a tag entry is 
selected by Aq through An, its 16-bit tag address is compared 
against CDo through CD15. The compare result is delivered to the 
match logic. 

The match output of the CY7B1 80 is driven HIGH if the compare 
is successful. For the CY7B181 , the compare result is qualified by 



7B180-5 


Figure 1. Cache Tag Entiy Format 


the state of the valid (V) bit in the selected entry. MATCH is driven 
HIGH only when the compare is successful and the valid bit is set. 

In addition, the write output (WO) of the CY7B1 80/C Y7B 181 is 
assert edwhe never a match is detected in a CPU write cycle (TS = 

1 and TWR = 0). In some applications, this signal may be con- 
nected directly to the write input of the cache RAM. 

Tag Access 

The tag access cycle is initiated by asserting the tag sel ect (TS ) in- 
put. Readin g and w riting is controlled by the tag write (TWR) and 
st atuswr ite ( SWR) inputs. In both clock and latch modes, the state 
of TWR and SWR are capt ured by the positive level of the CLK/ 
LE input. The MATCH and WO outputs remain HIGH during tag 
access cycles. 

If TWR is HIGH, the tag address field of the selected entry isdriv- 
en onto data lines Do through D15 provided output enable (OE) is 
LOW. For the CY7B180, the state of the two ge neric status bits are 
available at the So and Si outputs if SWR is HIGH. For the 
CY7B181, the valid and dirty bits of th e chosen entry are driven 
onto the valid and dirty outputs if SWR is HIGH. 

Cha nging the ta g conte nt is accomplished by asserting the TWR 
and S WR in puts. TWR controls the loading of the tag address field 
while SWR controls the loading of the status field (So, Si in the 
CY7B180, valid and dirty in the CY7B181). Because the 
CY7B180/CY7B181 are common I/O devices, OE must be driven 
HIGH before data is placed on the data inputs and the status in- 
puts. 

Cascade Operation 

Up to four CY7B180/CY7B181s can be used in a system by con- 
necting appropriate address lines to the four chip select inputs. A 
cache tag is selected only if CSo = CSi = 0 and CS2 = CS3 =1. 
Once selected, the CY7B180/CY7B181 will either execute a tag 
comparison cycle or a tag access cycle (depending on the state of 
the TS input). If a cache tag is deselected, it disab les the compari- 
son logic and three-states match, valid, dirty, WO, and D15 through 
Do outputs. 

The four chip selects are sampled at the positive edge of CLK (in 
clock mode) or sampled by the positive level of LE (in latch mode). 
By connecting the chip selects to the appropriate address bits or 
logiclevels (see Table 1 and Figure 2), four CY7B180/ls can be cas- 
caded to provide 16,384 tag entries with no external logic. 

Pin Descriptions 

The cache tag RAM is packaged in a 68-pin PGA, PLCC, and LCC. 
The following sections are brief descriptions of the pin functions: 

Supplies 

Vcc — 3 pins, connected to the +5V power supply. 

GND — 6 pins, connected to ground. 

Input Signals 

An ~ Ao — Address from the processor, 12 pins. These inputs are 
registered/latched and are controlled by CLK/LE. In the clock 
mode, the register is positive-edge triggered. In the LATCH mode, 
the latch is positive-level triggered. While in LATCH mode, if the 
LE input is HIGH, the latch is transparent and the addresses are 
allowed to ripple into the CY7B180/CY7B181 to start a new ac- 
cess. These 12 address inputs are used to select one of the 4096 
cache tag entries. 
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Table 1. Chip Select Connections for Cascading Four Cache Tags 


Tag 1 

Tag 2 

cs 3 

CS 2 

CSi 

CSo 

cs 3 

cs 2 

CS! 

CS 0 

H 

H 

Adr 

X+l 

Adr 

X 

H 

Adr 

X 

L 

Adr 

X+l 

Tag 3 

Tag 4 

cs 3 

CS 2 

CSi 

CSo 

cs 3 

cs 2 

€5i 

CSo 

H 

Adr 

X+l 

L 

Adr 

X 

Adr 

X+l 

Adr 

X 

L 

L 


Tag 1 is selected when Adr X+l, Adr X = LL 
Thg 2 is selected when Adr X+ 1, Adr X = LH 
Tag 3 is selected when Adr X+ 1, Adr X = HL 
Thg 4 is selected when Adr X+ 1, Adr X = HH 


A x 

A x + i 


A x + 1 


A x 


A x 


A x + 1 


A x 
A x + i 



MATCH 

VALID 

DIRTY 


Figure 2. Cascading the CY7B180 and CY7B181 


Pin Summary 


Signal 

Dir. 

#of 

Pins 

Description 

Vcc 


3 

+5V 

GND 


6 

Ground 

An ” Ao 

I 

12 

Thg Address 

CLK/LE 

I 

1 

Clock/Latch 

MODE 

I 

1 

Mode Select 

CD 15 - CDo 

I 

16 

Compare Data 

cSi _ d > 0 

I 

2 

Chip Selects 1 & 0 

CS 3 -CS 2 

I 

2 

Chip Selects 3 & 2 

TS 

I 

1 

Thg Select 

TWR 

I 

1 

Thg Write Signal 

SWr 

I 

1 

Status Write Signal 

INVAL 

I 

1 

Thg Invalidate (CY7B181 
only) 

MATCH 

O 

1 

Cache Match 

WD 

O 

1 

Cache Write Match 

VALID/So 

I/O 

1 

Valid/Status Bit 0 

DIRTY/Si 

I/O 

1 

Dirty/Status Bit 1 

D 15 - D 0 

I/O 

16 

Processor Data 

m 

I 

1 

Output Enable 


Pin Descriptions (continued) 

MODE — Mode select, 1 pin. The clock mode is selected by strap- 
ping the MODE input LOW. The latch mode is selected by strap- 
ping this input HIGH. 

CLK/LE — Clock/Latch input, 1 pin. This input controls all input 
registers and latches. 

CD is - CDq — C ompare data, 16 pins. These inputs are register- 
ed/latched by CLK/LE. In the clock mode, the register is posi- 
tive-edge triggered. In the latch mode, the latch is positive-level 
triggered. While in the latch mode, if the LE input is HIGH, the 
latch is transparent and the compare data is allowed to ripple into 
the CY7B180/CY7B181 to the comparison logic. The contents of 
the compare register/latch are compared with the 16-bit tag ad- 
dress in the selected tag entry. 

U5o - — Chip select 0-1, active LOW, 2 pins. These inputs 
are rcgistered/latched by CLK/LE. In the clock mode, the register 
is positive-edge triggered. In the LATCH mode, the latch is posi- 
tive-level triggered. While in the LATCH mode, if the LE input is 
HIGH, the latch is transparent and the chip select inp uts are al- 
lowed to ripple into the CY7B180/CY7B181. If CSi, are 
LOW and CS 2 , CS 3 are HIGH, the comparison logic and output 
drivers are enabled, otherwise, the comparison logic will be dis- 
abled and all output drivers will be three-stated. 

CS 2 , CS 3 — Chip select 2-3, active HIGH, 2 pins. These inputs 
are registered/latched CLK/LE. In the clock mode, the register is 
positive-edge triggered. In the latch mode, the latch is positive-lev- 
el triggered. While in the latch mode, if the LE input is HIGH, the 
latch is transparent and the chip select inputs are allowed to ripple 
into the CY7B180/CY7B181. If CS 2 , CS 3 are HIGH and CSi, CS 0 


2 


2-297 


SRAMs 



































PRELIMINARY 


CY7B180 

CY7B181 



are LOW, the comparison logic and output drivers are enabled, 
otherwise, the comparison logic will be disabled and all output 
drivers will be three-stated. 

TS — Tkg select, active LOW, 1 pin. This input is registered/latched 
by CLK/LE. In the clock mode, the register is positive-edge trig- 
gered In the latch mode, the latch is positive-level triggered. 
While in the latch mode, if LE is HIGH, the latch is transparent 
and the TS is allowed to ripple into the CY7B180/CY7B181. If TS 
is LOW, external logic is allowed to modify (read or write) the tag 
entries. If TS is HIGH, the tag entries are available only for ad- 
dress comparisons. 

TWR — Tag write indicator, active LOW, 1 pin. This input is latched 
and is controlled by CLK/LE. In both the clock and latch modes, 
the latch is positive-level tri ggere d. While CLK/LE is HIGH, the 
latch is transparent and T WR is allowed to ripple into the 
CY7B180/CY7B181. TWR is handled according to the access 
mode: tag acces s mode or tag compare mode. In the tag access 
mode (TS = 0 ), TWR controls the access direction of the tag: a 
HIGH indicates a read while a LOW indicates a write. Assertion of 
TWR will store data on D 15 through Do into the 16-bit tag address 
field of the selecte d entry. In the tag compare mode (TS = 1 ) of the 
CY7B181, TWR determines the setting of the dirty bit in t he se- 
lected tag en try; the D bit is set if a tag match is detected and TWR 
is LOW. The TWR input of the CY7B 180 is ignored in the tag com- 
pare mode; the status bits So and Si are not modified. 

SWR — Status write indicator, active LOW, 1 pin. This input is 
latched by CLK/LE. In both the clock and latch modes, the latch is 
positive-le vel trig gered. While CLK/LE is HIGH, the latch is trans- 
parent and SWR is allowed to ripple into the CY7B180/CY7B181. 
SWR is handled according to the access mode: tag acce ss mod e or 
tag compare mode. In the tag access mode (TS = 0 ), SWR con- 
trols the access direction of the status bits in the selected tag: a 
HIGH indicates a read while a LOW indicates a write. Assertion of 
SWR will store the data presented at the status inputs into the sta- 
tus bits of t he sele cted entry. In the tag compare mode (TS = 1 ), 
the state of SWR is ignored. 

INVAL — Tag invalidate input, active LOW, 1 pin. This input is only 
available in the CY7 B181. It is registered at the rising edge of 
CLK/LE. Assertion of INVAL overrides all other operations and 
clears all of the valid bits in the tag storage. The CY7B181 does 
not have to be selected to do an invalidatio n. An in validation re- 
quires two cycles to complete; therefore, the INVAL input must be 
held for two rising edges of the CLK or L E sign al. If the INVAL 
input is asserted, MATCH is forced LOW, WO is forced HIGH, 
VALID is forced LOW, DIRTY goes to an unknown state, and the 
data outputs (Do through D 15 ) go to an unknown state. The IN- 
VAL input must be asserted during power-up to ensure that all of 
the valid bits in the tag are cleared. The contents of the tag may be 
modified as a result of invalidation. 

OE — Output enable, 1 pin. When OE is HIGH, all outputs except 
match will be placed in a three-state condition. This pin must be as- 
serted before the beginning of a tag write cycle to allow the external 
processor to drive data into the CY7B180/CY7B181. 

Output Signals 

MATCH — Cache match signal, active HIGH, 1 pin. A HIGH at 
this pin indicates a cache hit while a LOW indicates a cache miss. 


This output is HIGH duri ng all tag access cycles (TS = 0) , except 
on the CY7B181 when the INVAL input is asserted. If the INVAL 
input on the CY7B181 is asserted, the match output is forced 
LOW. Match is placed in a three-state condition when the tag is de- 
selected via the chip select signals. UE has no effect on the match 
output. 

WO — Cache write match signal, active LOW, one pin. A LOW at 
this pin indicates a cache hit during a memory wri te. A HI GH indi- 
cates a cache miss during a me mory write. If the INVAL input on 
the CY7B181 is asserted, the WO output is forced HIG H. This 
output is HIGH during all tag access cycles (TS = 0). WO is placed 
in a three-state condition when the tag is deselected via the chip se- 
lect signals or when OE is HIGH. 

Input/Output Signals 

D15--D0 — Data lines to/ffom the processor, 16 pins. These pins 
are used during both tag access (TS = 0) and tag compare (TS = 
1) cycles. During tag reads or tag compares, the tag add ress field of 
the selected tag entry is driven onto these lines. If the INVAL in- 
put on the CY7B181 is asserted, the data outputs will go to an un- 
known state. During tag writes, the OE input must be deasserted 
to three-state the output drivers so that these pins may be driven 
by the external processor. The data inputs are registered/latched 
by the CY7B180/CY7B181. In the clock mode, the register is neg- 
ative-edge triggered. In the latch mode, the latch is positive-level 
triggered. While in the latch mode, if LE is HIGH, the latch is 
transparent and the data is allowed to ripple into the CY7B180/ 
CY7B181. All 16 outputs will be placed in a three-state condition 
if the OE input is deasserted (HIGH) or when the cache tag is de- 
selected via the four chip select inputs. 

VALID/So — Valid bit (active HIGH) in CY7B181, status bit So in 
CY7B180, lpin. During tag comparison and status read cycles, this 
pin reflects the state of the Valid bit (in CY7B181) or status bit Sq 
( in CY7B 180) of the selected entry. During status write cycles (TS 
and SWR LOW), data presented at this pin is registered/latched. In 
the clock mode, the register is negative-edge triggered. In the latch 
mode, the latch is positive-level triggered. This pin can be placed in 
a three-sta te condi tion via the chip select and output enable sig- 
nals. If the INVAL input of the CY7B181 is asserted, the VALID 
output is forced LOW. 

DIRTY/Si— Dirty bit (active HIGH) in CY7B181, status bit Si in 
CY7B180, 1 pin. During tag comparison and status read cycles, 
this pin reflects the state of the Dirty bit (in CY7B181) or status 
bit Si (in CY7B180) of the selected entry. In copy-back caches us- 
ing the CY7B181, the cache controller can examine this output to 
determine whether the cache line to be replaced should be c opied 
back to the main memory. During status write cycles (T5 andSWR 
LOW), data presented at this pin is registered/latched. In the clock 
mode, the register is negative-edge triggered. In the latch mode, 
the latch is positive-level triggered. This pin can be placed in a 
three -state co ndition via the chip select and output enable signals. 
If the INVAL input of the CY7B181 is asserted, the Dirty output 
will enter an unknown state. 
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Application Examples 


Figure 3 

A 128-Kbyte cache for a single 68040 using 
four CY7B174 cache RAMs and a CY7B181 
cache tag. The complexity of the cache control- 
ler is reduced because the CY7B181 generates 
the write enable signal to the RAM automati- 
cally during write hits. 



MAIN MEMORY BUS 




Figure 4 

A 128-Kbyte secondary cache for a single i486 
using four CY7B173 cache RAMs and a 
CY7B181 Cache Tag. Address from the i486 is 
checked by the cache tag at the beginning of 
each access. Match result is delivered to the 
cache controller after 12 ns. 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, Static Discharge Voltage 
not tested.) (per MIL-STD-883, Method 3015) 

Storage Temperature — 65°Cto +150°C Latch-Up Current 

Ambient Temperature with Operating Range 

Power Applied - 55° C to +125°C 

Supply Voltage on Vcc Relative to GND ... - 0.5 V to +7.0V Range 

Vo'^ge Applied mOulpute Commercial 

in High Z State - 0.5V to Vcc + 0.5V 

Military — 

DC Input Voltage^ - 0.5V to + V C c + 0.5V 

Current into Outputs (LOW) 20 mA 

Electrical Characteristics Over the Operating Range 


CY7B180 

CY7B181 


>2001V 
>200 mA 


Range 

Ambient 

Temperature^ 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

— 55°C to +125°C 

5V ± 10% 


Parameter 

Description 

VoH 

Output HIGH Voltage 

V 0L 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

Vil 

Input LOW Voltage^ 

Iix 

Input Load Current 

IoH 

Output HIGH Current 

IOL 

Output LOW Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current! 3 ] 

Icc 

V C c Operating Supply 

Current! 4 ] 


Test Conditions 


Vcc = Min., Iqh = — 2.0 mA 


Vcc == Min., Iql — 4.0 mA 


7B180-12 7B180 

7B181-12 7B181 

Min. I Max. Min. 


Max. Units 


V 



GND< V!< Vcc 


Vcc = Min., V OH = 2.4V 


Vcc = Max., Vql = 0.4V 


GND <_ Vj <L Vcc> Output Disabled 


Vcc = Max, Vout := GND 


Com’l 


V C c = Max., 

Iqu t MATCH = 0 mA, 

OE HIGH, f = fMAX - 1/tcYC 




Qn 

Input Capacitance 

Cqut 

Output Capacitance 


T A = 25°C,f=lMHz, 
V CC = 4.5V 


6.5 

pF 

10 

pF 


Notes: 

1. Vel (min.) = - 1.5V for pulse durations of less than 20 ns. 4. Assumes 67% read cycles and 33% write cycles (50% cache hit rate). 

2. T a is the “instant on” case temperature. 5 . Tested initially and after any design or process changes that may affect 

3. Not more than one output should be shorted at a time. Duration of the these parameters, 

short circuit should not exceed 30 seconds. 


2-300 














































































_ CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 
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CY7B181 


AC Test Loads and Waveforms 


5V O- 


35 pF : 

INCLUDING 
JIG AND ~±T 
SCOPE 


R2 

51 OQ 


(a) 


OUTPUT O- 


333Q 


5 pF : 

INCLUDING 
JIG AND ~±T 
SCOPE “ 7B180-9 

(b) Three-State Delay Load 


ALL INPUT PULSES 


3.0V 

GND 


A 


90% 


<.3 ns 
7B180-10 


Equivalent to: THEVENIN EQUIVALENT 

OUTPUT O — <WV O 1.73V 


Switching Characteristics Over the Operating Rangel 6 ] 


Parameters 

Description 

7B180-12 

7B181-12 

7B180— 15 
7B181-15 

7B180-20 

7B181-20 

Units 



Min. 

Max. 

Min. 

Max. 

tCYC 

Clock Cycle Time 



24 


33 


ns 

tCH 

Clock HIGH 

8 


10 


13 


ns 

tCL 

Clock LOW 

8 


10 


13 


ns 

tOEDZ 

OE HIGH to Output High ZH 


7 


9 


12 

ns 

tQEDV 

OE LOW to Output Validt 8 ] 


9 


11 


13 

ns 

CLOCKMODE (RE = Rising Edge, FE = FallingEdge) 

*MCH 

Match Valid After CLK RE 


12 


15 


20 

ns 

tMHLD 

Match Hold After CLK RE 

2 


2 


2 


ns 

tcSD 

Status Valid After CLK RE 


12 


15 


20 

ns 

tSHLD 

Status Hold After CLK RE 

2 


2 


2 


ns 

tTWRWO 

Write Output Valid After TWR LOW 


9 


11 


13 

ns 

two 

Write Output Valid After CLK RE 


12 


15 


20 

ns 

twOHLD 

Write Match Hold After CLK RE 

2 


2 


2 


ns 

tAD 

Access Delay from CLK RE 


15 


18 


25 

ns 

tDOH 

Output Data Hold After CLK RE 

3 


3 


3 


ns 

tDIS 

Input Data Set-Up Before CLK FE 

4 


5 


6 


ns 

tDIH 

Input Data Hold After CLK FE 

2 


3 


4 


ns 

tTSS 

TS Set-Up Before CLK RE 

3 


4 


5 


ns 

tTSH 

TS Hold After CLK RE 

3 


4 


5 


ns 

Us 

Address Set-Up Before CLK RE 

3 


4 


5 


ns 

tAH 

Address Hold After CLK RE 

3 


4 


5 


ns 

tCDS 

Compare Data Set-Up Before CLK RE 

3 


4 


5 


ns 

tCDH 

Compare Data Hold After CLK RE 

3 


4 


5 


ns 

tcss 

Chip Select Set-Up Before CLK RE 

3 


4 


5 


ns 


Chip Select Hold After CLK RE 

3 


4 


5 


ns 

| 

Output High Z After CLK RE 
(chip deselected via CS inputs) U 9 1 


9 

| 

11 


13 

ns 

tCSLZ 

Output Low Z After CLK RE 
(chip deselected via CS inputs)^ 8 ’ 9 ] 

2 




2 


ns 
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Switching Characteristics Over the Operating Ranged (continued) 


PRELIMINARY 


CY7B180 

CY7B181 


Parameters 

Description 

t\VRS 

WR Set-Up Before CLK FE 

twRH 

WR Hold After CLKFE 

tlNVSl 

INVAL Set-Up Before CLK RE 

tlNVHl 

IN VAL Hold After CLK RE 

tMCHLl 

MATCH LOW After CLK RE 

Due to INVAL LOW 

twOHl 

WO HIGH After CLK RE 

Due to INVAL LOW 

tVALLl 

VALID LOW After CLK RE 

Due to INVAL LOW 

LATCH MODE 

tLRLR 

LE Rise to Next LE Rise 

tLW 

Width of LE Pulse 

tLFLR 

LE Fall to LE Rise 

tASLC 

Address Set-Up Before Latch Close 

tAHLC 

Address Hold After Latch Close 

tcSLC 

Chip Select Set-Up Before Latch Close 

tCHLC 

Chip Select Hold After Latch Close 

tTSLC 

Tag Select Set-Up Before Latch Close 

tTHLC 

Tag Select Hold After Latch Close 

twSLC 

Write Set-Up Before Latch Close 

tWHLC 

Write Hold After Latch Close 

tCDSLC 

Comp Data Set-Up Before Latch Close 

tCDHLC 

Comp Data Hold After Latch Close 

tDSLC 

Data In Set-Up Before Latch Close 

tDHLC 

Data In Hold After Latch Close 

tCDMCH 

Comp Data Valid to Match Valid 

tTSMCH 

Tag Select Valid to Match Valid 

tcSMCH 

Chip Select Valid to Match Valid 

tAMCH 

Address Valid to Match Valid 

tLOMCH 

Latch Open to Match Valid 

tLOMX 

Latch Open to Match Change 

tTSSV 

Tag Select Valid to Status Valid 

tcssv 

Chip Select Valid to Status Valid 

tASV 

Address Valid to Status Valid 

tLOSV 

Latch Open to Status Valid 

tLOSX 

Latch Open to Status Change 

tTWRWO 

TWR VALID to WO Valid 


7B180-12 

7B181-12 


7B180-15 
7B181 — 15 


7B180-20 

7B181-20 


Min. Max. Min. Max. Min. Max. 
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Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

7B180-12 

7B181-12 

7B180-15 

7B181-15 

7B180-20 

7B181-20 


Min. 


Min. 

Max. 

Min. 


tCDWO 

Comp Data Valid to WO Valid 


12 


15 


20 

ns 

tTSWO 

Tag Select Valid to WO Valid 


12 


15 


20 

ns 

tcswo 

Chip Select Valid to WO Valid 


12 


15 


20 

ns 

tAWO 

Address Valid to WO Valid 


12 


15 


20 

ns 

tLOWO 

Latch Open to WO Valid 


12 


15 


20 

ns 

tLOWOX 

Latch Open to WO Change 

2 


2 


2 


ns 

tcSDV 

Chip Select Valid to Data Out Valid 


15 


18 


25 

ns 

Udv 

Address Valid to Data Out Valid 


15 


18 


25 

ns 

tLODV 

Latch Open to Data Out Valid 


15 


18 


25 

ns 

tLODX 

Latch Open to Data Out Change 

2 


2 


2 


ns 

tTSLMH 

Tag Select LOW to Match HIGH 


9 


11 


13 

ns 

tTSLWOH 

Tag Select LOW to WO HIGH 


9 


11 


13 

ns 

tCSHZ 

Output High Z After the Tag is 

Deselected via Chip Select Inputs^ 7 ’ 

|| 

9 


11 


13 

ns 

tcSLZ 

Output Low Z After the Tag is Selected 
via Chip Select Inputs^ 8 ’ 9 i 

2 


2 


2 


ns 

tlNVS2 


3 


4 


5 


ns 

tlNVH2 

INVAL Hold After LE RE 

3 


4 


5 


ns 

tMCHL2 

MATCH LOW After LE RE 

Due to INVAL LOW 


8 


10 


13 

ns 

tW0H2 

WO HIGH After LE RE 

Due to INVAL LOW 


8 


10 


13 

ns 

tVALL2 

VALID LOW After LE RE 

Due to INVAL LOW 


8 


10 


13 

ns 


Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1.5 V and output loading of the specified Iol/Ioh and 
35-pF load capacitance, as in part (a) of AC Test Loads and Wave- 
forms, unless otherwise specified. 

7. toEDZ and tcsHZ are specified with a load capacitance of 5 pF as in 
part (b) of AC Test Loads. Transition is measured at ±500 mV from 
steady-state voltage. 


8. toEDV and tcsLZ are tested using part (a) of AC Test Loads and Wave- 
forms. 

9. At any voltage and temperature combination, tcsHZ max. is guaran- 
teed to be smaller than tcsLZ min. for a given device. 
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Switching Waveforms 


Tag Match Timing in Clock Mode (Showing a Hit) 
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Switching Waveforms (continued) 
Thg Read Timing in Clock Mode 



7B180-12 
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Switching Waveforms (continued) 
Ikg Write Timing in Clock Mode 


A 11 ~ Ao 

CSq, CSi 
CS 2 , CS 3 

TS 

TWR&SWR 

D i5 ~ D 0 
S 0> S 1 (7B180) 
V, D (7B1 81 ) 

MATCH 

WO 

OE 



7B180-13 
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Switching Waveforms (continued) 
Output Enable Timing 
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Switching Waveforms (continued) 

Tag Match Timing in Latch Mode (Showing a Hit) 


LE 


An - Aq 


r 


XXX 


NC 


aa xxxxax 


TS 


cd 15 -cd 0 XXX)> 


“™ ZZZZZ 


S 0) S-i (7B180) 

V, D (7B181) AAAA /\ 


xxxx z 


™?ZXX 5 


OE 




tLRLR 


l LW 


X 


z 


tASLC 


V 


•CSLC 




a 


tTSLC 


xxxxxx xxz 


tCDSLC 


tCDMCH 

tTSMCH ■ 
tcSMCH 
tAMCH “ 
l LOMCH 


tTSSV 

tcssv 

Usv 

tLOSV 


XXX'xx> 


*CSDV 

*ADV 

tLODV 


xxxxxxxxxxx 


zxzx 


. twSLC . 


tLFLR 


JT 


tAHLC 


xxxxxxxxx 


tCHLC 


tTHLC 


xzzz 




X. 


tCDHLC 


xxx 


>^xxxx 


xxxxx 


tWHLC. 


tTWRWO 


tCDWO 
tTSWO ' 

tcswo ■ 
tAWO ■ 
t|_OWO ■ 


» xxxxxxxxxxxxxx*x 


xxzzzzz 


tLOMX 




tLOSX 


xzz 


^LODX 


XZZ 


xxxxx 


l LOWOX 


xzz 
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Switching Waveforms (continued) 
Thg Read Timing in Latch Mode 


LE / 

- t L i 

« t|_w ► 

RLR 

t|_FLR 



' \ 

** t ASLC *■ 

\ 

7 

7 


■* tAHLC ► 


*»-*■ xxx: 

x _ : 

> 

<xxx 

XXXXX 


1* 

tcSLC *• 

* tcHLC ► 




m 


> 

<xxx 

xxxxx 



! 

* tTHLC ► 



TS 



7 




P tWHLC ► 

twr, sWr XXX) : 


:? 

S 

^xxx 

xxxxx 

1 




1 


tLODX | 


- l UbUV 


, 

t A DV * 

tLODV ► 

So. S]'(7b"im) yyy>; 

\ / m /-m-t c%* \ X XX XX XX 

as 

:XXXXXXXXX> 




* tTSLMH *j 


1 1 

“ ,c " xxx> 

as 

X 

X 

X 

X 

X 

X 

X 




k tjSLWOH ► 

m 


I 


0E 

7B180-19 
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Switching Waveforms (continued) 
Tag Write Timing in Latch Mode 


LE 


t|_RLR 


CSq, CSi 
CS2, CS3 


TS 


D 15 “ Do 
> 0 , S-| (7B180) 
V, D (7B181) 


7* 

t|_w *• 

' s 

*• tLFLR *■ 

* X 



t AS LC *■ 

** t A HLC ► 

1 

XXXXX^ 

< 

> 

(XXXX 


* tcSLC •* 

"• tcHLC 


xxxxxx > 

< 

> 

X 

X 

X 

X 

X 

X 

X 

X 


h — 

tTSLC *■ 

mmm 


X 

\ 




twSLC *■ 


►I«**I«* 

m 

X 

■K 



■ 


tDHLC * 


X 

X 

X 

X 

m 


> 

X 

X 

X 

X 

X 

X 

X 

X 


^ 

1 1 

tTSLMH 

— 1 


X 

X 

X 

X 

XXXXXXXXf 



U tjSLWOH ►! 


» xxxxxxxxxxxxxx 1 

* 
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Switching Waveforms (continued) 
Chip Select Timing in Latch Mode 


Chip Selects 
Selecting 
7B180/7B181 

WO, D 15 - Do 
MATCH 
S 0 , S-i (7B180) 
V, D (7B181) 



Chip Deselect Timing in Latch Mode 


Chip Selects 
Deselecting 
7B180/7B181 



WO, D 15 - D 0 
MATCH 
S 0 , Si (7B180) 
V, D (7B181) 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7B180— 12GC 

G68 

Commercial 


CY7B180— 12JC 

J81 



CY7B180— 12LC 

L81 



CY7B180— 12YC 

Y71 


15 

CY7B180-15GC 

G68 

Commercial 


CY7B180— 15JC 

J81 



wmnrnmm*mm 

L81 



CY7B180— 15YC 

Y71 



CY7B180— 15GMB 

G68 

Military 


CY7B180— 15LMB 

L81 



CY7B180— 15YMB 

Y71 


20 

CY7B180— 20GC 

G68 

Commercial 


CY7B180— 20JC 

J81 



CY7B180— 20LC 

L81 



CY7B180— 20YC 

Y71 



CY7B180— 20GMB 

G68 

Military 


CY7B180— 20LMB 

L81 



CY7B180— 20YMB 

Y71 



Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7B181— 12GC 

G68 

Commercial 


CY7B181— 12JC 

J81 



CY7B181— 12LC 

L81 



CY7B181 — 12YC 

Y71 


15 

CY7B181-15GC 

G68 

Commercial 


CY7B181 — 15JC 

J81 



CY7B181— 15LC 

L81 



CY7B181-15YC 

Y71 



CY7B181 — 15GC 

G68 

Military 


CY7B181 — 15LC 

L81 




Y71 


20 

CY7B181— 20GC 

G68 

Commercial 


CY7B181— 20JC 

J81 



CY7B181 — 20LC 




CY7B 1 8 1 — 20YC 

Y71 



CY7B181— 20GC 

G68 

Military 


CY7B181— 20LC 

L81 



CY7B181 — 20YC 

Y71 
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CY7C182 



Functional Description 


Features 

• Fast access time 

— Commercial: 25/35/45 ns (max.) 

— Military: 35/45/55 ns (max.) 

• Low power consumption 
— Active: 770 mW (max.) 

• 300-mil-width package 

• Low standby power 
— 193 mW 

• TTL-compatible inputs and outputs 

• Asynchronous 

• Capable of withstanding greater than 
2001V electrostatic discharge 


The CY7C182 is a high-speed CMOS static 
RAM organized as 8,192 by 9 bits and it is 
manufactured using Cypress’s high-perfor- 
mance CMOS technology. Access times as 
fast as 25 ns are available with maximum 
power consumption of only 770 mW. 

The CY7C182, which is oriented toward 
cache memory applications, features fully 
static operation requiring no external 
clocks or timing strobes. The automatic 
power-down feature reduces the power 
consumption by more than 70% when the 
circuit is deselected. Easy memory expan- 
sion is provided by an active LOW chip en- 
able (CEi), an active HIGH chip enable 
(CE 2 ), an active LOW output enable 
(OE), and three-state drivers. 


An active LOW write enable signal (WE) 
controls the writi ng/re ading oper ation of the 
memory. When CEi and WE inputs are 
both LOW, data on the nine data input/out- 
put pins (I/O 0 through I/Os) is written into 
the memory location addressed by the ad- 
dress present on the address pins (Ao 
through A 12 ). Reading the device is accom- 
plished by s electi ng the device and enabling 
the outputs, (CEi and OE activ e LOW and 
CE 2 active HIGH), while (WE) remains in- 
active or HIGH. Under these conditions, the 
contents of the location addressed by the in- 
formation on address pins is present on the 
nine data input/output pins. 

The input/output pins remain in a high-impe- 
dance state unless the chip is select ed, o ut- 
puts are enabled, and write enable (WE) is 
HIGH. 


A die coat is used to insure alpha immunity. 



Selection Guide 


Maximum Access Time (ns) 


Maximum Standby Current (mA) 


7082—25 


12 J 15 1 20 


170 1 160 j 150 | 140 


170 


Shaded area contains advanced information. 


7082-35 

7082-45 

7082-55 

35 

45 

55 

140 

140 

140 
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Maximum Ratings 

(Abovewhich the useful life maybe impaired. Foruser guidelines, 
not tested.) 

Storage Temperature - 65 ° C to 4- 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential! 1 ] - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State! 1 ! - 0.5V to +7.0V 

DC Input Voltage! 1 ! - 0.5 V to + 7.0V 

Output Current into Outputs (Low) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015.2) 

Latch-Up Current >200 mA 

Operating Range 


Operating Range 


Range 

Ambient 

Temperature! 2 ! 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military 

- 55°C to + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

7082-12 

7C182-15 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc Min., Ioh = ~ 4.0 mA. 

2.4 


m m 


V 

VoL 

Output LOW Voltage 

Vcc Min., Iol = 8.0 mA 


0.4 


0,4 

V 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

Vil 



-0.5 

gjg| 

-0.5 


V 

Iix 

Input Load Current 

GND <. Vpsr <. Vco GND < Vout < Vcc? 

Output Disabled 

-10 

+10 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

Vcc = Max., Vout ^ GND 

Ha 

+ 10 

-10 

+ 10 

pA 

los 

Output Short Circuit 
Current! 3 ] 

Vcc = Max., Vqut “ GND 


-350 


-350 

mA 

Icc 

Vcc Operating Circuit 
Current 

Vcc Max., Output Current = 0 mA, 
f = Max., Vin = V C c or GND 

Com’l 


170 


160 

mA 

Mil 


180 


170 

ISBl 

Automatic Power-Down 
Current — TTL Inputs 

Max Vcc> CEi >. Vjh, CE 2 <_ Vil, 

Vin > Vih or Vi N <_ Vi L , f = fMAX 


40 


35 

mA 

ISB2 

Automatic Power-Down 
Current — CMOS Inputs 

Max Vcc, CEi > V C c “ 0.3V, CE 2 < 0.3V, 

Vin > V C c “ 0.3 V or Vin < 0.3V, f = 0 


20 


20 

mA 


Shaded area contains advanced information. 

Notes: 

1 • Vil (min.) =: - 3.0V for pulse durations of less than 20 ns. 3. Duration of the short circuit should not exceed 30 seconds. Not more 

2. Ta is the “instant on” case temperature. than one output should be shorted at one time. 
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CY7C182 


' CYPRESS 
SEMICONDUCTOR 


Electrical Characteristics Over the Operating Range (continued) 


Test Conditions 


Vcc Min., Iqh = ~ 4.0 mA. 
Vcc Min., Iql = 8.0 mA 


GND j< Vin <. Vco GND < Vout < Vcc, 
Output Disabled 

Vcc = Max., Vout = GND 
Vcc = Max., Vout = GND 

Vcc Max., Output Current == 0 mA, ComT 
f = Max., Vnsr = V C c or GND — 

MaxV CC ,CEi> V ffl , 

CE 2 j< Vil, Vin > Vih or 
Vin <. Vil, f = ^max 

Max Vcc, CEi > V C c “ 0.3V, 

CE 2 < 0.3V, Vin > V C c - 0.3V or 
Vin <0.3V,f = 0 


Test Conditions 

Ta = 25 °C, f = 1 MHz, 
Vcc = 5.0V 


4. Tested initially and after any design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

Vil 

Input LOW VoltageEl 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short 

Circuit Current^] 

Icc 

Vcc Operating Circuit 
Current 

ISBl 

Automatic Power-Down 
Current — TTL Inputs 

ISB2 

Automatic Power-Down 
Current — CMOS Inputs 


7C182— 25, 35, 45, 55 | 

Units 

Min. 

I Max. ] 


2.4 


2.4 


0.4 


2.2 

Vcc 

2.2 

-0.5 

0.8 

-0.5 

-10 

+ 10 

-10 

-10 

+ 10 

-10 


-350 



150 



160 



35 



20 



Shaded area contains advanced information. 

Capacitance M 


Parameters 

Description 

CoUT 

Output Capacitance 

Qn 

Input Capacitance 


Max. 

Units 

10 

pF 

10 

pF 


5V< 

OUTPUT' 



INCLUDING -±r 
JIG AND ” 
SCOPE 


5V 

OUTPUT 



INCLUDING -±r 
JIG AND " 
SCOPE 


GND 

<.5 ns 


ALL INPUT PULSES 



Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT o w o 1.73V 
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CY7C182 



CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range 


Parameters 

Description 

7C182-12 

7C182— 15 

7082—20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

[5] 

tRC 

Read Cycle Time 

12 


15 


20 


ns 

tAA 

Address to Data Valid 


12 


15 


20 

ns 

tOHA 

Address Valid to Low Z 

3 


3 


5 


ns 

*ACE1 

CEi Access Time 


12 


15 


20 

ns 

tACE2 

CE 2 Access Time 


12 


15 


20 

ns 

tLZCEl 

CEi LOW to LowZ 

3 


3 


3 


ns 

tLZCE2 

CE 2 HIGH to LowZ 

. 3 


3 


3 


ns 

tHZCE 1 

CEi HIGH to HighZt 6 ! 


7 


8 


8 

ns 

tHZCE2 

CE 2 LOW to High Zt 6 l 


7 


8 


8 


tpu 

CEi LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CEi HIGH to Power-Down 




15 



ns 

tDOE 

OE Access Time 


6 


7 


10 

ns 

tLZOE 

OE LOW to LowZ 

0 


0 


3 


ns 

tHZOE 

OE HIGH to High Z& 


7 


8 


8 

ns 

WRITE CYCLED 

twe 

Write Cycle Time 

12 


15 


20 


ns 

tSA 

Address Set-Up Time 

0 


0 


0 


ns 

tAW 

Address Valid to End of Write 

9 


10 


15 


ns 

tSD 

Data Set-Up Time 

6 


7 


10 


ns 

tsCEl 

OEi LOW to Write End 

8 


10 


15 


ns 

tsCE2 

CE 2 HIGH to Write End 

8 


10 


15 


ns 

tpWE 

WE Pulse Width 

8 


10 


15 


ns 

tHA 

Address Hold from End of Write 

0 


0 


0 


ns 

tHD 

Data Hold Time 

0 


0 


0 


ns 

tLZWE 

Write HIGH to LowZt 8 ! 

3 


3 


5 


ns 

tHZWE 

Write LOW to High Zt 6 ’ 8 ’ 9 ! 


6 


7 


7 

ns 


Shaded area contains advanced information. 

Not es: 

5. WE is HIGH for read cycle. 

6. tHZCE and tnzWE are specified with Cl = 5 pF. Transitionis measured 
± 500 mV from steady state voltage. 

7. The internal write time of the me mory is defined by the overlap of CEi 
LOW, CE 2 HIGH, and WE LC )W. All three signals must be asserted 
to initiate a write and any signal can terminate a write by being deas- 


serted. The data input set-up and hold timing should be referenced to 
the rising edge of the signal that terminates the write. 

8. At any given temperature and voltage condition, tLzwE is less than 
tHZWE for any given device. These parameters are sampled and not 
100% tested. 

9. Address valid prior to or coincident with CE transition LOW and CE 2 
transition HIGH. 
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CY7C182 


nvpprrQC; 

^ SEMICONDUCTOR - 

Switching Characteristics Over the Operating Range (continued) 


Parameters 

Description 

7C182-25 

7082-35 

7082-45 

7082-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE! 5 ] | 

tRC 

Read Cycle Time 

25 


35 


45 


55 


ns 

tAA 

Address to Data Valid 


25 


35 


45 


55 

ns 

tOHA 

Address Valid to Low Z 

3 


3 


3 


3 


ns 

*ACE1 

CEi Access Time 


25 


35 


45 


55 

ns 

*ACE2 

CE 2 Access Time 


25 


25 


45 


55 

ns 

tLZCEl 

CEi LOW to LowZ 

5 


5 


5 


5 


ns 

*LZCE2 

CE 2 HIGH to LowZ 

5 


5 


5 


5 


ns 

tHZCEl 

CEi HIGH to High Z! 6 1 


20 


20 


25 


25 

ns 

tHZCE2 

CE 2 LOW to High z! 6 ] 


20 


20 


25 


25 


tpu 

CEi LOW to Power-Up 

0 


0 


0 


0 


ns 

IPD 



20 


20 


25 


25 

ns 

tDOE 

OE Access Time 


20 


20 


20 


25 

ns 

tLZOE 

OE LOW to Low Z 

3 


3 


3 


3 


ns 

tHZOE 

OE HIGH to High z! 6 ] 


20 


20 


25 


30 

ns 

WRITE CYCLE! 7 ] 

twc 

Write Cycle Time 

25 


35 


45 


50 


ns 

tSA 

Address Set-Up Time 

0 


0 


0 


0 


ns 

tAW 

Address Valid to End of Write 

20 


30 


40 


50 


ns 

tSD 

Data Set-Up Time 

18 




25 


30 



tsCEl 


20 




40 


50 


ns 


CE 2 HIGH to Write End 

20 


30 


40 


50 


ns 

tpWE 

WE Pulse Width 

20 




30 


35 



tHA 

Address Hold from End of Write 

5 


5 


5 


5 


ns 

tHD 

Data Hold Time 

0 




0 


0 


ns 

tLZWE 

Write HIGH to Low Zl 8 l 

3 


3 


3 


3 


ns 

tHZWE 

Write LOW to High Zl 6 - 8 ’ 9 ] 


13 


15 


20 


_51_j 

ns 
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CY7C182 



Switching Waveforms 



Cl 82-6 


Read Cycle No. 2^ n ] 




c 


Notes: 

10. Device is continuously selected. OE, CEi = Vjl- CE 2 = Vih. 11. If CEi goes HIGH and CE 2 goes LOW simultaneously with WE 

HIGH, the output remains in a high-impedance state. 
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CY7C182 


' CYPRESS 
JJF SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) t 7 ’ n J 



* t wc *» 


ADDRESS ^ 

< > 

< 



\ 7 

tscE1 



'~' t 1 

ce 2 

— t r~ n to- 

£ 

\ 


m l SA • 

... 

1SCE2 

/ ^ 



t AW *• 

** tpwE *■ 

\ 2 \ 

t H A ^ 





t S D * 

t(HD -*■ 

DATA IN 

DATA VALID 

x _ 


— t H zwE — ** 

HIGH IMPEDANCE 

DATA I/O DATA UNDEFINED 

\ 

2 

Cl 82-! 


TVuth Table 


El 

03 

gm 

nu 

Data-In 

Data-Out 

Mode 

■a 

a 

B 

B 

Z 

Z 

Deselect/Power-Down 

L 

B 

L 

B 

Z 

Valid 

Read 

L 

B 

B 

L 

Valid 

Z 

Write 

B 

B 

B 

B 

Z 

Z 

Output Disable 

B 

B 

B 

B 

Z 

z 

Deselect 


Ordering Information 




Package 

Type 

Operating 

Range 

12 

CY7C182- 12DC 

D22 

Commercial 

CY7C182— 12PC 

P21 

CY7C182- 12VC 

V21 

jgjgjjggggjgjj 

D22 

Military 


L54 


CY7C182- 15DC 

D22 

Commercial 

CY7C182-15PC 

P21 

CY7C182-15VC 

V21 

CY7C182- 15DMB 

D22 

Military 

CY7C182— 15LMB 

L54 

20 

CY7C182— 20DC 

D22 

Commercial 

CY7C182-20PC 

P21 

CY7C182-20VC 

mgyu 

CY7C182— 20DMB 

KB 

Military 

CY7C182— 20LMB 

L54 


Shaded area contains advanced information. 
Document#: 38-00110-C 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

25 

CY7C182— 25DC 

D22 

Commercial 

CY7C182-25PC 

P21 

CY7C182-25VC 

V21 

35 

CY7C182-35DC 

D22 

Commercial 

CY7C182— 35PC 

P21 

CY7C182— 35VC 

V21 

45 

CY7C182— 45DC 

D22 

Commercial 

CY7C182-45PC 

P21 

CY7C182— 45VC 

V21 
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Features 

• Pin-programmable into direct- 
mapped or two-way set-associative 
format 

• CMOS for optimum speed/power 

• Highspeed 
— 20 ns 

• Common I/O 

• Internal address latch 

• TTL-compatible inputs and outputs 

• Compatible with Intel 82385 Cache 
Controller 

Functional Description 

TheCY7C183 andCY7C184arehigh-per- 
formance monolithic CMOS static RAMs 
that contain 128 Kbits organized into ei- 
ther two two-way set-associative blocks of 
4Kx 16 RAM or one directly mapped 8Kx 
16-bit RAM. 


They are designed specifically for use with 
the Intel 82385 Cache Controller, and 
their addresses are latched on the falling 
edge of the Address Latch Enable (ALE) 
signal. When ALE is HIGH, the latch is 
transparent. The CY7C183 has all address 
bits latched by the ALE signal except Aj2- 
This signal bypasses the latch and has a 
faster access time. All address bits are 
latchedby the ALE signal in the CY7C184. 
The mode pin controls whether the device 
is configured as a direct-mapped 8K x 16 
RAM or a two-way set-associative 2 x 4Kx 
16 RAM. When mode is HIGH, the device 
is placed in the two-way mode. In this 
mode, the upper address bit, A12, is a 
“don’t care” and is externally wired to 
ground. When mode is LOW, the device is 
placed in the direct mode. 

Writing is accomplished in the two-way 
mode by taking CE L OW and by driving 
the respective CS X and WEx signals LOW. 


CSo enables b its D p -D 7 whi le CSi enables 
bits Dg— D15 . WEa and WEg enable cache 
banks A and B, respectively, to receive the 
data present on the data bus. OEa and 
OEg similarly enable cache banks A and B, 
respectively, to drive the data bus. 

Writing is acc ompl ishe d in the direct mode 
by tying WEa and WEg together external- 
ly, and using them as a single write enable. 

Reading is accomplished in the two-way 
mode by taking CE LOW, forcing the ap- 
propriate OEx and CS X signals LOW and 
the WEx signal HIGH. The contents of the 
memory location specified on the address 
pins will appear on the 16 outputs. Activa- 
tion of OEa and OEg simultaneously will 
cause both banks to be deselected. 

Reading is accomplished in the direct 
mode by tying OEa and OEg together ex- 
ternally and using them as a single output 
enable. 
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CY7C183 

CY7C184 



Selection Guide 



7083— 20 

7084- 20 

Maximum Address Access Time (ns) 

1 Commercial 

20 




Maximum Output Enable Access Time (ns) 

Commercial 

8 


Military 


Maximum Operating Current (mA) 

Commercial 

250 


Military 




Shaded area contains preliminary information. 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

PowerApplied - 55°Cto +125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage^ +7.0V 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL— STD— 883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 

Ambient 

Range Temperature Vcc 

Commercial 0°Cto +70°C 5V ± 10% 

Military^ - 55 ° C to + 125 ° C 5 V ± 10% 

Notes: 


1. Vil (min.) = - 3.0V for pulse durations of less than 20 ns. 

2. Ta is the “instant on” case temperature. 
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CY7C183 

CY7C184 



Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7083- 20 

7084- 20 

7C183-25 

7C184-25 

7C183-35 

7084—35 

7083- 45 

7084- 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc == Min., Ioh — — 4.0 mA 

ESI 


ESI 


BE 


ESI 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


be 

Vcc 


Vcc 

2.2 

Vcc 


Vcc 

V 

Vil 

Input LOW Voltage^ 1 J 


be 

be 


pm 

be 


be 

be 

V 

Iix 

Input Load Current 

GND < Vi < V C c 

mm 

+ 10 


+ 10 

BH 

+ 10 

be 

mn 

pA 

loz 

Output Leakage 
Current 

GND< Vi< Vcc, 

Output Disabled 

-10 

+10 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current^ 

Vcc — Max., Vqut = GND 


-350 


-350 


-350 


-350 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max. 

Iout = 0 mA 

Read Cycled 

Duty Cycle = 45% 

Com’l 


250 


220 


170 


140 

mA 

Mil 






200 


160 


Shaded area contains preliminary information. 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

CqUT 

OutputCapacitance 

10 

pF 


AC Test Loads and Waveforms 


85 pF =Jr 

INCLUDING 
JIG AND -±r 
SCOPE ” 

(a) 


R2 

2550 


5 pF | 

INCLUDING 
JIG AND ~±r 
SCOPE 

(b) 


ALL INPUT PULSES 


3.0V • 
GND ■ 


7 ! 


■K 


c 5 ns 
Cl 83-6 


Equivalent to: 


THE-VENIN EQUIVALENT 

167Q 


Notes: 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

4. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

5 . At a given duty cycle, Write Cycle Ice is equal to 1 .4 times Read Cycle 
Ice- 


6. Tested initially and after any design or process changes that may affect 
these parameters. 

7. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0 V, and output loading 
of the specified Iql/Ioh and 30-pF load capacitance. 
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CY7C183 

CY7C184 



CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged 7 ! 


Parameters 

Description 

7C183-20 

7C184-20 

7C183-25 

7C184-25 

7C183-35 

7C184-35 

7C183-45 

7C184-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLED | 

tRC 

Read Cycle Time 

20 


25 


35 


45 


ns 

*AA 

Address to Data Valid 


20 


25 


35 


45 

ns 

tAAA 12 P] 

Address to Data Valid A \2 


15 


17 


25 


35 

ns 

tCE 

Chip Enable to Data Valid 


10 


12 


15 


20 

ns 

tcs 

Chip Select to Data Valid 


10 


12 


15 


20 

ns 

tOE 

OEx LOW to Data Valid 


8 


10 


14 


16 

ns 

tOHA 

Output Hold from AddressChange 

3 


3 


3 


3 


ns 

tOHL 

Output Hold from ALE HIGH 

3 


3 


3 


3 


ns 

tLZCE 

CE, CS X LOW to LowZ 

3 


3 


3 


3 


ns 

tLZOE 

OEx LOW to Low Z 

0 


0 


0 


0 


ns 

tHZCE 

CE,CS X HIGH to High Z 


12 


15 


25 


30 

ns 

tHZOE 

OEx HIGH to HighZ 


8 


9 


10 


12 

ns 

tpALE 

ALE Pulse Width 

8 


8 


10 


12 


ns 

tSALE 

Address Set-Up to ALE Low 

3 


4 


6 


8 


ns 

tHALE 

Address Hold from ALE Low 

4 


4 


4 


4 


ns 

WRITE CYCLE! 10 ] 

twc 

Write Cycle Time 

20 


25 


35 


45 


ns 

tAW 

Address Set-Up to Write End 

15 


20 


30 


40 


ns 

tsCE 

Chip Enable to Write End 

15 


20 


25 


30 


ns 

tscs 

Chip Select to Write End 

15 


20 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

8 


10 


10 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tpWE 

Write Enable Pulse Width 

15 


20 


25 


30 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WEx HIGH to LowZ 

3 


3 


3 


3 


ns 

tHZWE 

WE LOW to HighZ 


12 


15 


15 


20 

ns 

tRALE 

ALE Pulse Width 

8 


8 


10 


12 


ns 

tSALE 

Address Set-Up to ALE Low 

4 


4 


6 


8 


ns 

tHALE 

Address Hold from ALE Low 

4 


4 


4 


4 


ns 


Shaded area contains preliminary information. 

Notes: ___ 

8. Both WEa and WEb must be HIGH for read cycle. 10. The inte rnal w rite time of the memory is defined by the overlap of CE, 

9. CY7C183 only. CSx, and WEx. All signals must be LOW to initiate a write and any sig- 

nal can terminate a write by going HIGH. The data input set-up and 
hold timing should be referenced to the rising edge of the signal that 
terminates the write. 
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- — — ^ SEMKONDUCTOR 

Switching Waveforms 

Read Cycle No. 1 (ALE = CLOCK) I 11 ! 


CY7C183 

CY7C184 


r* tSALE IHALE ► 



^ ADDRESS VALID ^ 

<XXXXX) 

<X) 

r* 1 aa 




ADDRESS ^ 2 
(7C183) 



DATA PREVIOUS DATA 


Read Cycle No. 2 (ALE = CLOCK) 
ALE yK 



HIGH IMPEDANCE 
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Note: 

14. OE is deselected (HIGH). 
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CY7C183 

CY7C184 


r ^=~^i5T ' ^ CYPRESS 

SEMICONDUCTOR ; 

Ttuth Tables 

Two-Way Mode (Mode = HIGH) 



Direct Mode (Mode = LOW) 


CE 

CSo 

CSi 

oe a 

OE b 

WEa 

WEb 

Operation 

H 

X 

X 

X 

X 

X 

X 

Outputs High Z, Write Disabled 

L 

H 

H 

X 

X 

X 

X 

Outputs High Z, Write Disabled 

X 

X 

X 

H 

H 

X 

X 

Outputs High Z 

L 

L 

H 

L 

L 

H 

H 

Read I/O 0 -I/O 7 

L 

H 

L 

L 

L 

H 

H 

ReadI/ 0 8 -I/Oi 5 

L 

L 

L 

L 

L 

H 

H 

Read I/O0-I/O15 

L 

L 

H 

X 

X 

L 

L 

Write I/O0-I/O7 

L 

H 

L 

X 

X 

L 

L 

Write I/ 0 8 -I/ 0 i 5 

L 

L 

L 

X 

X 

L 

L 

Write I/O0-I/O15 
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SEMCONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C183 — 20JC 

J69 

Commercial 

25 

CY7C183— 25JC 

J69 

Commercial 

35 

CY7C183— 35JC 

J69 

Commercial 

CY7C183-35LMB 

L68 

Military 

45 

CY7C183-45JC 

J69 

Commercial 

CY7C183— 45LMB 

L68 

Military 


Shaded area contains preliminary information. 


CY7C183 

CY7C184 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C184-20JC 

J69 

Commercial 

25 

CY7C184-25JC 

J69 

Commercial 

35 

CY7C184-35JC 

J69 

Commercial 

CY7C184-35LMB 

L68 

Military 

45 

CY7C184-45JC 

J69 

Commercial 

CY7C184-45LMB 

L68 

Military 


Shaded area contains preliminary information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

VOL 

1, 2,3 

VlH 

1, 2,3 

ViLMax. 

1, 2,3 

Iix 

1, 2,3 

loz 

1, 2,3 

los 

1,2,3 

Icc 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

Iaa 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

UCE 

7, 8, 9, 10,11 

tDOE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tSCE 

7, 8, 9, 10, 11 

*AW 

7, 8, 9, 10,11 

Ira 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 1 1 


Document#: 38-00090-B 
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Features 

• BiCMOS for optimum speed/power 

• Ultra high speed 

— 9 ns 

• Low active power 

— 750 mW 

• Low standby power 

— 250 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7B185 and CY7B186 are high- 
performance BiCMOS static RAMs orga- 
nized as 8K words by 8 bits. These RAMs 
are developed by Aspen Semiconductor 
Corporation, a subsidiary of Cypress 
Semiconductor. Easy memory expansion 
is provided by an active LOW chip enable 
(CEi), an active HIGH chip enable 
(CE2 ), and active LOW output enable 
(OE) and three-state drivers. Both de- 
vices have a power-down feature (CEi) 
that reduces the power consumption by 
67% when deselected. The CY7B185 is in 
the space saving 300-mil-wide DIP and 
SOJ package and leadless chip carrier. 
The CY7B186 is in the standard 600-mil- 
wide package. 


CY7B185 
CY7B186 

8Kx 8 Static RAM 

An active LOW write enable signal (WE) 
controls the writing/reading opera tion of 
the memory. When CEi and WE inputs 
are both LOW, data on the eight data in- 
put/output pins (I/Oo through I/O7) is 
written into the memory location ad- 
dressed by (Aq through A12). Reading the 
device is accomplished by sele cting the 
device and enabling the outputs, CEi and 
OE active LOW, CE2 active HIGH, while 
WE remains HIGH. Under these condi- 
tions, the contents of the location ad- 
dressed by the information on the address 
pins is present on the eight data input/ 
output pins. 

The input/output pins remain in a high- 
impedance state unless the chip is se- 
lecte d, out puts are enabled, and write en- 
able (WE) is HIGH. 



Selection Guide 


Maximum Access Time (ns) 


Commercial 


Military 


Commercial 


Milita 


Shaded area contains preliminary information. 


Maximum Operating 
Current (mA) 


Maximum Standby 
Current (mA) 


7B185— 9 


9 


150 



7B185-10 


10 


145 


155 


45 


m . 60 - m 


7B185— 12 
7B186— 12 


12 


140 


150 


40 


55 


7B185-15 

7B186-15 


15 


135 


145 


40 


50 
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CY7B185 

CY7B186 


Maximum Ratings 

(Above which the useful life may be impaired. Exposure to abso- 
lute maximum rated conditions for extended periods may affect 
device reliability. For user guidelines, not tested.) 

Storage Temperature - 65 °C to +150°C 

Ambient Temperature with 

Power Applied - 55 °C to +125° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

Input VoltageM - 3.0V to +7.0V 


Electrical Characteristics Over the Operating Rangel 3 ! 


Parameters 

Description 

Test Conditions 

7B185-9 

7B185-10 


Min. 

Max. 

Min. | 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min. 

Ioh = ~ 4.0 mA 

Com’l 

mm 


ESI 


V 

Iqh = — 2.0 mA 

MU 

mm 


mm\ 



VoL 

Output LOW Voltage 

Vcc = Min., Iql — 8.0 mA 


0.4 

zzn 

0.4 

V 

VlH 

Input HIGH Level 


WEM 

Vcc 


PHI 

V 

VlL 

Input LOW Voltage! 1 ! 


BH 

0.8 

mm 

BI 

IBS 

Iix 

Input Load Current 

GND < Vi< Vcc 

BUI 

+10 

Ed 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vj <. Vcc, Output Disabled 

Bill 

+10 

Bi 

+ 10 

pA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max., Iout = 0 mA 
f = f max. 

Com’l 


150 


145 

mA 

MU 




iiwil 

mA 

ISB 

CEi Power-Down 

Current 

CEi >. Vih, 

I OH = mA 

Com’l 


50 


45 

mA 

MU 



mm. 


IEEBI 


Output Current into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(Per MIL-STD-883 Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

MUitaryl 2 ! 

- 55°Cto +125°C 

5V ± 10% 



Parameters 

Description 

Test Conditions 

7B185-12 

7B186-12 

7B185-15 

7B186-15 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc — Mm. 

Ioh = ~ 4.0 mA 

Com’l 

mm 


mm 


V 

Iqh = — 2.0 mA 

MU 

mm 


mm 



VoL 

Output LOW Voltage 

Vcc = Min., Iql — 8.0 mA 


0.4 


0.4 

V 

Vih 

Input HIGH Level 


2.2 

Vcc 

2.2 


mm 

Vil 

Input LOW VoltageUJ 


021 


bm 

iB 

V 

Iix 

Input Load Current 

GND < Vi < Vcc 

igfTia 

+10 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vi <. Vcc, Output Disabled 

-10 

+10 

- 10 

+ 10 

pA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max., Iout = 0 mA 
f = f max. 

Com’l 


140 


135 

mA 

MU 


150 


145 

mA 

ISB 

CEi Power-Down 

Current 

CEi >: Vih, 

Iqh ~ mA 

Com’l 


40 


40 

mA 

MU 


■EEH 


B 

mA 


Shaded area contains preliminary information. 

Capacitance! 4 ! 


Parameters 

Description 

Test Conditions 

Max.l 5 ! 

Units 

ClN 

Input Capacitance 

T a = 25° C, f - 1 MHz, 

V cc = 5.0V 

6 

pF 

CqUT 

Output Capacitance 

6 

EE 


Notes: 

1 . Vil (min.) = - 3.0V for pulse width < 20 ns. 4. Tested initially and after any design or process changes that may affect 

2. T a is the “instant on” case temperature. these parameters. 

3. See the last page of this specification for Group A subgroup testing in- 5. For all packages except CERDIP (D 16, D22), which has maximums of 

formation. Qn = 9.5 pF, Cqut = 9 pF. 
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= SEMKONDUCTOR ... 

AC Test Loads and Waveforms 

R1 481 Q 



INCLUDING 
JIG AND 
SCOPE 


INCLUDING 
JIG AND -±=T 
SCOPE “ 


CY7B185 

CY7B186 


ALL INPUT PULSES 

Jr 90% 


Equivalent to: 


TH^VENIN EQUIVALENT 

167S2 

OUTPUT O VA 


Switching Characteristics Over the Operating Ranged 6 ] 


Parameters 


READ CYCLE 



Notes: 

6. Test conditions assume signal transition times of 3 ns or less, timing 
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output 
loading of the specified IolAoh* and Cl = 20 pF. 

7. tnzOE, tazCE, and t H zwE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ± 200 mV from steady-state 
voltage. This parameter is guaranteed and not 100% tested. 

8. At any given temperature and voltage condition, tnzcE is less than 
tLZCE for any given device. This parameter is guaranteed and not 
100% tested. 


9. The internal write time of th e memory is defined by the overlap of CEi 
LOW, CE 2 HIGH, and WE LOW. The data input set-up and hold tim- 
ing should be referenced to the rising edge of the signal that termi- 
nates the write. All three signals must be active to initiate a write, and 
either signal can terminate a write by going inactive. 
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Write Cycle No. 1 (WE Controlled) I 8 13 > 14 I 



Notes: 

10. Device is continuously selected. OH, CHj = Vjl- CE 2 = Vih- 

11. WE is HIGH for read cycle. 

12. Address valid prior to or coincident with CE transition LOW. 

13. Data I/O is HIGH impedance if OH = Vjj 

14. When data input is applied to the device I/O, the device output should 
be in the high-impedance state. 


15. During this period, the I/Os are in the output state and input signals 
should not be applied. 

16. If C H goes HIGH simultaneously wi t h WE HIGH, the output remains 
in a high-impedance state. 
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. _ CYPRESS 
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Switching Waveforms (continued) 

Write Cycle No. 2 (CE Controlled) t 8 ’ 12 > 14 > 16 1 



Cl 85-9 


Truth Table 


CEi 

ce 2 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

X 

High Z 

Deselect/Fower-Down 

X 

L 

X 

X 

HighZ 

Deselect 

L 

H 

H 

L 

Data Out 

Read 

L 

H 

L 

X 

Data In 

Write 

L 

H 

H 

H 

High Z 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

9 

CY7B185— 9DC 

D22 

Commercial 

CY7B185— 9PC 

P21 

CY7B185— 9VC 

V21 

10 

CY7B185 — 10DC 

D22 

Commercial 

CY7B185— 10PC 

P21 

CY7B185— 10VC 

V21 

CY7B185 - 10D M B 

D22 

Military 

CY7B185— 10LMB 

L54 

12 

CY7B185— 12DC 

D22 

Commercial 

CY7B185— 12PC 

P21 

CY7B185-12V( 1 

V21 

CY7B185— 12DMB 

D22 

Military 

CY7B185-12LMB 

L54 

15 

CY7B185 — 15D(’ 

D22 

Commercial 

CY7B185— 15PC 

P21 

CY7B185-1 5VC 

V21 

CY7B185— 15DMB 

D22 

Military 

CY7B185 - 15LIV1 B 

L54 


Shaded area contains preliminary information. 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

12 

CY7B186— 12PC 

P15 

Commercial 

15 

CY7B186— 15PC 

P15 

Commercial 

CY7B186— 15DMB 

D16 

Military 


Document #: 38-A-00016-C 
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Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 

— 10 ns 

• Low active power 

— 935 mW 

• Low Standby Power 

— 220 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C185 and CY7C186 are high-per- 
formance CMOS static RAMs organized as 
8192 words by 8 bits. Easy memory expan- 
sion is provided by an active LOW chip en- 
able (CEi), an active HIGH chip enable 
(CE2 ), and active LOW output enable 
(OE) and three-state drivers. Both devices 
have an automatic power-down feature 
(CEi), reducing the power consumption by 
over 75% when deselected. The CY7C185 
is in the space-saving 300-mil-wide DIP 
package and leadless chip carrier. The 
CY7C186 is in the standard 600-mil-wide 
package. 

An active LOW write enable signal (WE) 
controls the writing/reading operation of 


the memory. When CEi and WE inputs are 
both LOW and CE2 is HIGH, data on the 
eight data input/output pins (I/Oo through 1/ 
O7) is written into the memory location ad- 
dressedby the address present on the address 
pins (Ao through A12). Reading the device is 
accomplished by selecting the device and en- 
abling the outputs, CEi a nd OE active LOW, 
CE2 active HIGH, while WE remains inac- 
tive or HIGH. Under these conditions, the 
contents of the location addressed by the in- 
formation on address pins is present on the 
eight data input/output pins. 

The input/output pins remain in a high-impe- 
dance state unless the chip is select ed, o ut- 
puts are enabled, and write enable (WE) is 
HIGH. A die coat is used to insure alpha im- 
munity. 



Pin Configurations 

DIP/SO J 

Top View 

NC C 

1 

28 

3 v cc 

A 4 c 

2 

27 

] WE 

AsC 

3 

26 

3 ce 2 

AeC 

4 

25 

3A3 

Aril 

5 

24 

3 a 2 

AsC 

6 

23 

3Ai 

a 9 C 

7 7C185 

22 

30 E 

A 10 C 

8 7C186 

21 

3 Ao 

A 11 C 

9 

20 

3 CE-t 

A 12 C 

10 

19 

31/07 

l/Oo c 

11 

18 

3'/0e 

l/Oi c 

12 

17 

31/05 

l/0 2 C 

13 

16 

31/04 

GND C 

14 

15 

31/03 
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7085—10 

7085-12 

7085-15 

7085- 20 

7086- 20 

7085- 25 

7086- 25 

7085- 35 

7086- 35 

7085- 45 

7086- 45 

7085- 55 

7086- 55 

Maximum Access Time (ns) 

20 

25 

35 

20 

25 

35 

45 

55 

Maximum Operating 
Current (mA) 

170 

170 

160 

120 

100 



80 

Maximum Standby 

Current (mA) 

40/20 

40/20 

40/20 

20/20 

20/20 

20/20 

20/20 

20/20 


Shaded areas contain advanced information. 


Note: 

1 . For military specifications, see the CY7C1 85 A/CY7C186A datasheet. 
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Maximum Ratings 

, 20 mA 
> 2001V 


> 200 mA 


Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

7C185-10 

7C185-12 

7C185-15 

Units 



Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ” 4.0 mA 



2.4 


2.4 


V 

VoL 

Output LOW Voltage 

Vcc — Min., Iol = 8.0 mA 


0.4 


H2JH 



V 

Vm 

Input HIGH Voltage 




2.2 

Vcc 


Vcc 


VlL 

Input LOW Voltage^ 


-3.0 

0.8 

-3,0 

0.8 

-3.0 

0.8 

V 

hx 

Input Load Current 

GND < Vi< V CC 

-10 

+ 10 

-10 

+ 10 

-10 

+10 

pA 

loz 

Output Leakage 
Current 

GND< Vi< Vcc, 

Output Disabled 

”10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current 3 ] 

V C c = Max., 

Vout = GND 


-350 


-350 


-350 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA 


170 


170 


160 

mA 

ISBl 

Automatic CEi 
Power-DownCurrent 

Max. Vcc, CEi >. Vih, 

Min. Duty Cycle = 100% 


40 


40 


40 

mA 

ISB2 


Max. Vcc, CEi > V CC ~ 0.3V, 

Vin > V C c ~ 0.3V or Vin < 0.3V 


20 


20 


20 

mA 


Shaded areas contain advanced information. 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 


(Above which the useful life may be impaired. For user guidelines, Output Current into Outputs (Low) 


not tested.) Static Discharge Voltage 

Storage Temperature - 65°Cto +150°C (per MIL-STD-883, Method 3015) 

Ambient Temperature with Latch-Up Current 

Power Applied -55 C to +125 C Operating Range 
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CY7C185 

CY7C186 


Electrical Characteristics Over the Operating Range (continued) 


7C185-20 

7C186-20 


7C185-25,35,45 

7086-25,35,45 


7085- 55 

7086- 55 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

VlH 


VlL 


Iix 


loz 



Test Conditions 


Max. Units 


V 



Output Short 
Circuit Current^ 3 ] 

V C c Operating 
Supply Current 


Automatic CEj 
Power-Down Current 

Automatic CEi 
Power-Down Current 



GND <. Vi <. Vcc 


GND< V r < Vco 

Output Disabled 


Vcc = Max., 
Vqut = GND 


Vcc = Max., 
lour = 0 mA 


Max-VcoCEj^ Vih, 

Min. Duty Cycle = 100% 

Max. Vcc, CEl > Vcc - 0.3V, 
Vin > V CC ~ 0.3V or V IN < 0.3V 


Capacitance W 


Parameters 

Description 

Qn 

InputCapacitance 

Cqut 

Output Capacitance 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
Vcc = 5.0V 


Notes: 

2. Vil min. = -3.0V for pulse durations less than 30 ns. 

3. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 


Max. 

Units 

10 

pF 

10 

pF 


4. Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 

R1 481 Q 



INCLUDING I 
JIG AND ■=* 
SCOPE 


INCLUDING 
JIG AND — 
SCOPE 


ALL INPUT PULSES 



Equivalent to: TH^VENIN EQUIVALENT 
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CY7C185 

CY7C186 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

READ CYCLE 

tRC 

Read Cycle Time 

*AA 

Address to Data Valid 

tOHA 

Data Hold from 

Address Change 

tACEl 


tACE2 

CE 2 HIGH to Data Valid 

tDOE 

OE LOW to Data Valid 

tLZOE 

OE LOW to LowZ 

tHZOE 

OE HIGH to High 

tLZCEl 

CEi LOW to Low Zl 7 l 

tLZCE2 

CE 2 HIGH to LowZ 

tHZCE 

CE! HIGH to High Zt 8 ’ 9 ] 

CE 2 LOW to High Z 

tpu 

CEi LOW to Power-Up 

tpD 


WRITE CYCLE! 8 ] 


twc 

Write Cycle Time 

tSCEl 

CEi LOW to Write End 

tsCE2 

CE 2 HIGH to Write End 

tAW 

Address Set-Up to 

Write End 

tHA 

Address Hold from 

Write End 

tSA 

Address Set-Up to 

Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tHZWE 

WE LOW to High Zl 8 l 

tLZWE 

WE HIGH to LowZ 



Shaded areas contain advanced information. 

Notes: 

5 . Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

6. tnzOE, tHZCE, and tnzwE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 


At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. 

The internal write time of th e memory is defined by the overlap of CEi 
LOW, CE 2 HIGH, and WE LOW. Both signals must be LOW to initi- 
ate a write and either signal can terminate a write by going HIGH. The 
data input set-up and hold timing should be referenced to the rising 
edge of the signal that terminates the write. 
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CY7C185 

CY7C186 


Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

7C185-20 

7C186-20 

7C185-25 

7C186-25 

7C185-35 

7C186-35 

7C185-45 

7C186-45 

7C185-55 

7C186-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE ] 

*RC 

Read Cycle Time 

20 


25 


35 


45 


55 


ns 

tAA 

Address to Data Valid 


20 


25 


35 


45 


55 

ns 

tOHA 

Data Hold from 

Address Change 

5 


5 


5 


5 


5 


ns 

tACEl 

CEi LOW to Data Valid 


20 


25 


35 


45 


55 

ns 

UCE2 

CE 2 HIGH to Data Valid 


20 


25 


25 


30 


40 

ns 

tDOE 

OE LOW to Data Valid 


10 


12 


15 


20 


25 

ns 

tLZOE 

OE LOW to Low Z 

3 


3 


3 


3 


3 


ns 

tHZOE 

OE HIGH to High ZW 


8 


10 


12 


15 


20 

ns 

tLZCEl 

CEi LOW to Low m 

5 


5 


5 


5 


5 


ns 

tLZCE2 

CE 2 HIGH to LowZ 

3 


3 


3 


3 


3 


ns 

tHZCE 

CEi HIGH to High Zt 8 > 9 1 
CE 2 LOW to High Z 


8 


10 


15 


15 


20 

ns 

tpu 

CEi LOW to Power-Up 

0 


0 


0 


0 


0 


ns 

tpD 

CEi HIGH to Power-Down 


20 


20 


20 


25 


25 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

20 


20 


25 


40 


50 


ns 

tSCEl 

CEi LOW to Write End 

15 


20 


25 


30 


40 


ns 

tSCE2 

CE 2 HIGH to Write End 

15 


20 


20 


25 


30 


ns 

tAW 

Address Set-Up to 

Write End 

15 


20 


25 


30 


40 


ns 

*HA 

Address Hold from 

Write End 

0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to 

Write Start 

0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

15 


15 


20 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

10 


10 


15 


15 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 


ns 

tHZWE 

WE LOW to High Zt*l 


7 


7 


10 


15 


20 

ns 

tLZWE 

WE HIGH to LowZ 

5 


5 


5 


5 


5 


ns 
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Notes: 

9. Device is continuously selected. OE, CE = Vil. CE 2 = Vih. 11. WE is HIGH for read cycle. 

1 0. Address valid prior to or coincident with CE transition LOW. 12. Data I/O is high impedance if OE = Vih- 
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y SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) t 10 ’ 12 > 13 1 



Note: 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 
NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



-55 25 125 


AMBIENT TEMPERATURE (°C) 
NORMALIZED ACCESS TI ME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


2 
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CY7C185 

CY7C186 



CYPRESS 
T SEMICONDUCTOR 


Topical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE 



SUPPLY VOLTAGE (V) CAPACITANCE (pF) 


< 

oc 

O 

z 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


TVuth Table 


CEi 

ce 2 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

X 

HighZ 

Deselect/Fower-Down 

X 

L 

X 

X 

HighZ 

Deselect 

L 

H 

H 

L 

Data Out 

Read 

L 

H 

L 

X 

Data In 

Write 

L 

H 

H 

H 

HighZ 

Deselect 


Address Designators 


Address 

Name 

Address 

Function 

Pin 

Number 

A4 

X3 

2 

A5 

X4 

3 

A6 

X5 

4 

A7 

X6 

5 

A8 

X7 

6 

A9 

Y1 

7 

A10 

Y4 

8 

All 

Y3 

9 ; 

A12 

Y0 

10 

A0 

Y2 

21 

A1 

XO 

23 

A2 

XI 

24 

A3 

X2 

25 
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SEM03TOUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

10 

CY7C185 - 10DC 

D22 

Commercial 

CY7C185— 10PC 

P21 

CY7C185-10VC 

V21 

12 

CY7C185— 12DC 

D22 

Commercial 

CY7C185— 12PC 

P21 

CY7C185-12VC 

V21 

15 

CY7C185 — 15DC 

D22 

Commercial 

CY7C185— 15PC 

P21 

CY7C185-15VC 

V21 

20 

CY7C185— 20DC 

D22 

Commercial 

CY7C185 — 20LC 

L54 

CY7C185 — 20PC 

P21 

CY7C185 — 20VC 

V21 

25 

CY7C185— 25DC 

D22 

Commercial 

CY7C185— 25LC 

L54 

CY7C1 85 — 25PC 

P21 

CY7C185— 25VC 

V21 

35 

CY7C185— 35DC 

D22 

Commercial 

CY7C185— 35LC 

L54 

CY7C185— 35PC 

P21 

CY7C185 — 35VC 

V21 

45 

CY7C185— 45DC 

D22 

Commercial 

CY7C185— 45LC 

L54 

CY7C185 — 45PC 

P21 

CY7C185— 45VC 

V21 

55 

CY7C185— 55DC 

D22 

Commercial 

CY7C185— 55LC 

L54 

CY7C185— 55PC 

P21 

CY7C185-55VC 

V21 


Shaded areas contain advanced information. 
Document#: 38 -00037-G 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C186— 20DC 

D16 

Commercial 

CY7C186— 20PC 

P15 

25 

CY7C186— 25DC 

D16 

Commercial 

CY7C186-25PC 

P15 

35 

CY7C186— 35DC 

D16 

Commercial 

CY7C186-35PC 

P15 

45 

CY7C186— 45DC 

D16 

Commercial 

CY7C186— 45PC 

P15 

55 

CY7C186— 55DC 

D16 

Commercial 

CY7C186— 55PC 

P15 
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CYPRESS " ' : - 
SEMICONDUCTOR 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• High speed 

— 20 ns 

• Low active power 

— 990 mW 

• Low standby Power 

— 220 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C185A and CY7C186A are high- 
performance CMOS static RAMs orga- 
nized as 8192 words by 8 bits. Easy 
memory expansion is provided by an active 
LOW chip enable (CEj), an active HIGH 
chip enable (CE 2 ), an active LOW output 
enable (<5E), and three-state drivers. Both 
devices have an automatic power-down 
feature (CEi), reducing the power con- 
sumption by over 75% when deselected. 
The CY7C185A is in the space saving 
300-mil-wide DIP package and leadless 
chip carrier. The CY7C186A is in the 
standard 600-mil-wide package. 

Writing to the device is accomplished 
when the chip enable one (CEi) and write 


CY7C185A 

CY7C186A 

8,192 x 8 Static R/W RAM 

enable (WE) inputs are both LOW, and the 

V _ -1 1 _ I \ • A • TTTOTT 


written into the memory location specified 
on the address pins (Ao through A 12 ). 
Reading the device is accomplished by tak- 
ing chip enable one (CEj) and output en- 
able (OE) LOW, while taking write enable 
(WE) and chip enable two (CE 2 ) HIGH. 
Under these conditions, the contents of the 
memory location specified on the address 
pins will appear on the I/O pins. 

The I/O pins remain in high-impedance 
state when chip enable one (CEi) or output 
enabl e (OE) is HIGH, or write enable 
(WE) or chip enable two (CE 2 ) is LOW 

A die coat is used to insure alpha immunity. 



Maximum Access Time (ns) 

Maximum Operating 
Current (mA) 

Military 

Maximum Standby 
Current (mA) 

Military 



Shaded area contains advanced information. 

Notes: 

1. For commercial specifications, see the CY7C185/6 datasheet. 


7C185A— 20 
7C186A— 20 

7C185A— 25 
7C186A— 25 

7C185A— 35 
7C186A— 35 

7C185A— 45 
7C186A— 45 

7C185A— 55 
7C186A— 55 

20 

25 

35 

45 

55 

135 

125 

125 

125 

125 

40/20 

40/20 

30/20 

30/20 

30/20 
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-= = SEMCONDUCTOR 


CY7C185A 

CY7C186A 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

PowerApplied - 55°Cto +125°C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltage - 3.0V to +7.0V 


■ 0.5V to +7.0V 


- 0.5V to +7.0V 
-3.0V to +7.0V 


Output Current into Outputs (Low) . 

Static Discharge Voltage 

(per MIL— STD— 883, Method 3015) 

Latch-Up Current 

Operating Range 


. 20 mA 
> 2001V 


Range 

Ambient 

Temperature 

Vcc 

Military! 2 ! 

-55°Cto+125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Description Test Conditions 

Output HIGH Voltage Vcc = Min., Iqh = - 4.0 mA 


Output LOW Voltage Vcc = Min., Iql = 8.0 mA 


Input HIGH Voltage 


Input Load Current 



7C185A—12 
7C186A— 12 


Output Leakage 
Current 


Output Short 
Circuit Current! 5 ! 


Vcc Operating 
Supply Current 


Automatic CEi 
Power-Down Current 


GND< Vi< V C c 


GND< Vi< V C c, 
Output Disabled 


Vcc = Max., Vqut = GND 


Vcc = Max. 
Iqut = 0 mA 


Max. Vcc? 

CEi > Vcc -0.3V 
Vin> Vcc -0.3V 
orVi N >0.3V 




Notes: 

2. Ta is the “instant on” case temperature. 4. Vn , (min.) = - 3.0V for pulse durations less than 30 ns. 

3. See the last page of this specification for Group A subgroup testing in- 5. Not more than 1 output should be shorted at one time. Duration of the 

formation. short circuit should not exceed 30 seconds. 
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'M CYPRESS 
W SEMICONDUCTOR 


Electrical Characteristics Over the Operating Ranged (continued) 



Parameters 


VOH 


VqL 


VlH 


VlL 


IlX 


loz 


los 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input Load Current 


Output LeakageCurrent 


Output Short 
Circuit Current^ 


Vcc Operating Supply 
Current 


Automatic CEi 
Power-Down Current 


Test Conditions 


Vcc == Min., Iqh = — 4.0 mA 


Vcc == Min., Iql = 8.0 mA 


GND< Vi< Vcc 


GND <. Vi <. Vcc? Output Disabled 


Vcc = Max., Vqut = GND 


Vcc = Max., Iqut = 0 mA Military 


Military 


Max . V C c 
CEi > V CC -0.3V 
Vin> Vcc -0.3V 
or Vin >i 0.3V 


CY7C185A 

CY7C186A 


7C185A— 25 
7C186A— 25 


7C185A— 35, 45, 55 
7C186A— 35, 45, 55 



Military 


Capacitance 


Parameters 

Description 

Qn 

InputCapacitance 

Cqut 

Output Capacitance 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
V CC = 5.0V 


Notes: 

6. Tested initially and after may design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 


Max. 

Units 

10 

pF 

10 

pF 


5 V 

OUTPUT 



INCLUDING 
JIG AND 
SCOPE 


5V 

OUTPUT 



INCLUDING 
JIG AND “ 
SCOPE 


ALL INPUT PULSES 
>T90% “K 


GND 

<5 ns 


Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT o 
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' CYPRESS 
SEMICONDUCTOR 


CY7C185A 

CY7C186A 


Switching Characteristics Over the Operating Ranged 7 ] 


Parameters 

1 Description 

READ CYCLE 

tRC 

Read Cycle Time 

*AA 

Address to Data Valid 

tOHA 

Data Hold from AddressChange 

tACEl 

CEi LOW to Data Valid 

UCE2 

CE 2 HIGH to Data Valid 

tDOE 

OE LOW to Data Valid 

tLZOE 

OE LOW to Low Z 

tHZOE 

OE HIGH to High Zi 8 l 

tLZCEl 

OEi LOW to LowZi 9 ! 

tLZCE2 

CE 2 HIGH to Low Z 

tHZCE 

CEi HIGH to High Zi 8 ’ 9 ! 

CE 2 LOW to High Z 

tpu 

OEi LOW to Power-Up 

tpD 

CEi HIGH to Power-Down 

WRITE CYCLEt 10 ] 

twc 

Write Cycle Time 

tsCEl 

CEi LOW to Write End 

tsCE2 

CE 2 HIGH to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tLZWE 

WE HIGH to Low Z 

tHZWE 

WE LOW to High Zl 8 l 


7C185A— 12 
7C186A-12 

7C185A— 15 
7C186A-15 

7C185A— 20 
7C186A— 20 

7C185A— 25 
7C186A-25 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


12 


15 


20 


25 



12 


15 


20 


25 

3 


3 


3 


3 



12 


15 


20 


25 


12 


15 


20 


25 


6 


7 


10 


12 

0 


0 


3 


3 



7 


8 


8 


10 

3 


3 


5 


5 


3 


3 


3 


3 



7 


8 


8 


10 

0 


0 


0 


0 



12 


15 


20 


20 


Shaded area contains advanced information. 

Notes: 

7. Test conditions assume signal transition time of 5 ns or less, timingref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

8. tHZOE, tHZCE, and tnzwE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 


15 

20 

20 

10 

15 

20 

10 

15 

20 

10 

15 

20 

0 

0 

0 

0 

0 

0 

10 

15 

15 

7 

10 

10 

0 

0 

0 

3 

3 

5 


7 

7 


At any given temperature and voltage condition, tHZCE is less than 
t[ ,/x i for any given device. 

Device is continuously selected. OH, CE = Vil- CE 2 = Vih. 
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CY7C185A 

CY7C186A 


^^=\i!R?ipRESs 

— ^ SEMICONDUCTOR — - 

Switching Characteristics Over the Operating Ranged ^(continued) 


Parameters 

Description 

7C185A— 35 
7C186A— 35 

7C185A— 45 
7C186A— 45 

7C185A— 55 
7C186A-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

35 


45 


55 


ns 

tAA 

Address to Data Valid 


35 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


ns 

tACEl 

CEi LOW to Data Valid 


35 


45 


55 

ns 

tACE2 

CE 2 HIGH to Data Valid 


25 


30 


40 

ns 

tDOE 

OE LOW to Data Valid 


15 


20 


25 

ns 

tLZOE 

OE LOW to Low Z 

3 


3 


3 


ns 

tHZOE 

OE HIGH to High Zt 8 l 


12 


15 



ns 

tLZCEl 

CEi LOW to LowZP] 

5 


5 


5 


ns 

tLZCE2 

CE 2 HIGH to LowZ 

3 


3 


3 


ns 

tHZCE 

CEi HIGH to High Zt 8 ’ 9 1 

CE 2 LOW to High Z 


15 


15 


20 

ns 

tpu 

CEi LOW to Power-Up 

0 


0 


0 


ns 

tpD 



20 


25 


25 

ns 

WRITE CYCLE! 10 ] 

twc 

Write Cycle Time 

25 


40 


50 


ns 

tSCEl 

CEi LOW to Write End 

25 


30 


40 


ns 

tsCE2 

CE 2 HIGH to Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

25 


30 


40 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

15 


15 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to LowZ 

5 


5 


5 


ns 

tHZWE 

WE LOW to High Z! 8 ] 


10 


15 


20 

ns 
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CY7C185A 

CY7C186A 


=3=jTctpress 

^ SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. 1 n l 



t RC ► 


ADDRESS ) 

< > 

< 


■* l AA ' 

tOHA 


! 


DATA OUT PREVIOUS DATA VALID ^ 

<xx> 

^ DATA VALID 


C185A-7 


2 


Read Cycle No. 2 t 11 * 12 J 




11. Address valid prior to or coincident with CE transition LOW. 

12. WE is HIGH for read cycle. 

13. The internal write time of th e memory is defined by the overlap of CEi 
LOW, CE 2 HIGH, and WE LOW Both signals must be LOW to initi- 


ate a write and either signal can terminate a write by going HIGH. The 
data input set-up and hold timing should be referenced to the rising 
edge of the signal that terminates the write. 

14. Data I/O is high impedance if OE = Vih- 
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CY7C185A 

CY7C186A 



— CYPRESS 

^ SEMICONDUCTOR — 

Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) t 13 > 14 > 15 1 



"* twc ** 


ADDRESS ^ 

< > 

< 

CEi 

ce 2 

< tgcEl ► 

\ 7 

/ — 

s 


t SA ^ 

? 

/ s 

* 1SCE2 ► 



mSSSm 

■* l HA * 


^os^sssmssssssssssss^ 

msmmssm 





DATA IN DATA-IN VALID ^ 

< 


HIGH IMPEDANCE 

DATA I/O 


C185A-10 


Notes: 

15. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 
NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


AMBIENT TEMPERATURE (°C) 
NORMALIZED ACCESS TIME 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) c185Ar11 
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CY7C185A 

CY7C186A 



Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 

C185A-12 


$ 

< 


Ttuth Table 


CEi 

ce 2 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

X 

HighZ 

Deselect/Fower-Down 

X 

L 

X 

X 

HighZ 

Deselect 

L 

H 

H 

L 

Data Out 

Read 

L 

H 

L 

X 

Data In 

Write 

L 

H 

H 

H 

HighZ 

Deselect 


2 


Address Designators 


Address 

Name 

Address 

Function 

Pin 

Number 

A4 

X3 

2 

A5 

X4 

3 

A6 

X5 

4 

A7 

X6 

5 

A8 

X7 

6 

A9 

Y1 

7 

A10 

Y4 

8 

All 

Y3 

9 

A12 

Y0 

10 

AO 

Y2 

21 

A1 

XO 

23 

A2 

XI 

24 
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SEMICONDUCTOR 


CY7C185A 

CY7C186A 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C185A— 12DMB 

D22 

Military 

CY7C185A— 12KMB 

K74 

CY7C185A- 12LMB 

L54 

15 

CY7C185A— 15DMB 

D22 

Military 

CY7C185A- 15KMB 

K74 

CY7C185A- 15LMB 

L54 

20 

CY7C185A— 20DMB 

D22 

Military 

CY7C185A— 20KMB 

K74 

CY7C185A— 20LMB 

L54 

25 

CY7C185A— 25DMB 

D22 

Military 

CY7C185A— 25KMB 

K74 

CY7C185A— 25LMB 

L54 

35 

CY7C185A— 35DMB 

D22 

Military 

CY7C185A— 35KMB 

K74 

CY7C185A— 35LMB 

L54 

45 

CY7C185A— 45DMB 

D22 

Military 

CY7C185A— 45KMB 

K74 

CY7C185A— 45LMB 

L54 

55 

CY7C185A— 55DMB 

D22 

Military 

CY7C185A-55KMB 

K74 

CY7C185A— 55LMB 

L54 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C186A- 12DMB 

D16 

Military 

CY7C186A- 12LMB 

L55 

15 

CY7C186A-15DMB 

D16 

Military 

CY7C186A— 15LMB 

L55 

20 

CY7C186A— 20DMB 

D16 

Military 

CY7C186A— 20LMB 

L55 

25 

CY7C186A— 25DMB 

D16 

Military 

CY7C186A— 25LMB 

L55 

35 

CY7C186A— 35DMB 

D16 

Military 

CY7C186A— 35LMB 

L55 

45 

CY7C186A— 45DMB 

D16 

Military 

CY7C1 86A— 45LMB 

L55 

55 

CY7C186A— 55DMB 

D16 

Military 

CY7C186A— 55LMB 

L55 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

ViH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

JOS 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

IRC 

7, 8, 9, 10,11 

Iaa 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACEl 

7, 8, 9, 10,11 

1ACE2 

7, 8, 9, 10,11 

Idoe 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

ISCEl 

7, 8, 9, 10, 11 

tsCE2 

7, 8, 9, 10,11 

Uw 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10, 11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10,11 


Document#: 38-00114-A 
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CY7C187 


CYPRESS = '3S 
SEMICONDUCTOR 


65,536 x 1 Static R/W RAM 


Features 


Automatic power-down when dese- 
lected 

CMOS for optimum speed/power 
High speed 

— 15 ns 

Low active power 

— 495 mW 

Low standby power 

— 220 mW 

TTL compatible inputs and outputs 
Capable of withstanding greater than 
2001Y electrostatic discharge 


Functional Description 

The CY7C187 is a high-performance 
CMOS static RAM organized as 65,536 
words x 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C187 has an automatic power-down 
feature, reducing the power consumption 
by 56% when deselected. 

Writing to the device is accomplished 
when the chip enable (CE) and write en- 
able (WE) inputs are both LOW. Data on 
the input pin (DI) is written into the 
memory location specified on the address 
pins (Aq through A 15 ). 


Reading the device is accomplished by 
taking the ch ip en able (CE) LOW, while 
write enable (WE) remains HIGH. Un- 
der these conditions, the contents of the 
memory location specified on the address 
pins will appear on the data output (DO) 
pin. 

The output pin stays in high-impedance 
state when c hip en able (CE) is HIGH or 
write enable (WE) is LOW. 

The 7C187 utilizes a die coat to insure al- 
pha immunity. 


Logic Block Diagram 


Pin Configurations 



*0C 

Top View 

Vcc 

A<> 

AiC 

2 

23 

1 A15 

Ai 

A2C 

3 

22 

1 A14 

A 2 

AsC 

4 

21 

1 A13 

A3 

A4C 

5 

20 

1 *12 

*4 

A5C 

6 

7C187 19 

1 NC 

As 

NC £ 

7 

18 

i An 

Ael 

AeC 

8 

17 

1 A10 

A7I 

A rC 

9 

16 

1 *e 

DoutI 

d out C 

10 

15 : 

1 *e 

wr l 

wr c 

11 

14 I 

1 Din 

gndI 

GNDC 

12 

13 : 

ICE 



DIP 

Top View 


Cerpack 
Top View 


A 3 C 5 20 J *12 

A4C 6 7C18719 2 A n 
AsC 7 18 1 NC 


1 

22 

2 

21 

3 

20 

4 

19 

5 

18 

6 

7C187 17 

7 

16 

8 

15 

9 

14 

10 

13 

11 

12 


LCC 
Top View 


18i A, 2 
7C187 17C An 

2 SS Al ° 

15 S *9 


Dout L 10 
m L 11 

QND C 12 


Selection GuideW 


Maximum Access Time (ns) 


Maximum Operating Current (mA) 


Maximum Standby Current (mA) 


Shaded area indicates advanced information. 


7C187-I5 

7C187-20 

7C187-25 

7C187-35 

15 

20 

25 

35 

90 

80 

70 

70 

40/20 

40/20 

20/20 

20/20 


1. For military specifications, see the CY7C187A datasheet. 
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CY7C187 



CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 
not tested.) 

Storage Temperature — 65 ° C to + 150 0 C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 22 to Pin 1 1) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 


Output Current into Outputs (LOW) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

7087—10 

7C187—12 

7087-15 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc — Min., 

I(DH == ~ 4.0 mA 

■ 


2.4 


a 


V 

V OL 

Output LOW Voltage 

Vcc = Min., 

Iol =: 12.0 mA 

■ 

0.4 

■ 

0.4 


0.4 

V 

Vm 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

Vil 

Input LOW Voltaget 2 ! 


-3.0 

0.8 

-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< Vcc 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND < V 0 < V C o 

Output Disabled 

- 10 

+10 

-10 

+ 10 

- 10 

+ 10 

pA 

los 

Output Short 

Circuit Current^] 

Vcc = Max., 

Vout = GND 


-350 

■ 

-350 


-350 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc - Max., 

I OUT - 0 mA 


160 


160 

m 

90 

mA 

ISBl 


| 


40 

■ 

40 

■ 

40 

mA 

ISB2 

Automatic CE 
Power-DownCurrent 

Max. Vcc, 

CE > V C c “ 0.3V, 

Vin> V CC -0.3V 
or Vin < 0.3V 

■ 

20 

■ 

20 

■ 

20 

mA 


Shaded area indicates advanced information. 
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CY7C187 


f*CTPRESS 
f SEMICONDUCTOR 


Electrical Characteristics Over the Operating Range (continued) 


Parameters 


VqH 



Description 

Test Conditions 

Output HIGH Voltage 

Vcc = Min., 

Iqh = — 4.0 mA 

Output LOW Voltage 

Vcc = Min., 

Iol == 12.0 mA 

Input HIGH Voltage 


Input LOW Voltage^ 


Input Load Current 

GND< Vi< V C c 

Output Leakage 

Current 

GND < V 0 < Vcc, 

Output Disabled 

Output Short 
CircuitCurrentl 3 ! 

V C c = Max., 

Vqut = GND 

V C c Operating 

Supply Current 

V C c = Max., 
lour = 0 mA 


Automatic CE 

Power-Down Current 

Max. Vcc> 

CE > V C c - 0.3V, 

Vin> V CC -0.3V 
or Vin < 0.3V 


Capacitance! 5 ] 

Parameters 

Description 

Cin 

InputCapacitance 

CqUT 

OutputCapacitance 


7C187— 25, 35 | 7C187-45 | 

Min. I Max. I Min. I Max. I Min. I Max. I Units 



wmm 


T a = 25 °C, f 
V CC = 5.0V 


Test Conditions 


5°C,f = 1MHz, 


Notes: 

2. Vil min. = -3.0V for pulse durations less than 30 ns. 

3. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

4. A pull-up resistor to Vcc on the CR input is required to keep the de- 
vice deselected during VccP°wer-up, otherwise Isb will exceed values 
given. 

AC Test Loads and Waveforms 


5. Tested initially and after any design or process changes that may affect 
these parameters. 


R1 329X1 
(480X1 MIL) 


R1 329X1 
(480X1 MIL) 



INCLUDING 
JIG AND 
SCOPE 


202 XI 

(R1 255,(1 MIL) 



INCLUDING 
JIG AND ~±r 
SCOPE 

(b) 


ALL INPUT PULSES 


R2 

202X1 

(R1 255X1 MIL) 



Equivalent to: THEiVENIN EQUIVALENT 

167X1 

OUTPUT O- W, 

Military 


125X1 

OUTPUT O — W, O 1 ,90V 

Commercial 
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CY7C187 



Switching Characteristics Over the Operating Rangel 6 ! 


Parameters 

Description 

7C187-10 

7C187— 12 

7C187— 15 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

10 


12 


15 


ns 

lAA 

Address to Data Valid 


10 


12 


15 

ns 

tOHA 

Output Hold from Address Change 

3 


3 


3 


ns 

UCE 

CELOW to Data Valid 


10 


12 


15 

ns 

tLZCE 

CELOW to LowZffl 

2 


3 


3 


ns 

tHZCE 

CE HIGH to High Zt 8 - 9 1 


5 


7 


8 

ns 

tpu 

CE LOW to Power Up 

0 


0 


0 


ns 

tPD 

CE HIGH to Power Down 


10 


12 


15 

ns 

WRITE CYCLE 

9] 

twc 

Write Cycle Time 

10 


12 


15 


ns 

tSCE 

CELOW to Write End 

8 


8 


12 


ns 

Uw 

Address Set-up to Write End 

8 


9 


12 


ns 

*HA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

8 


8 

mm 

12 


ns 

tSD 

Data Set-up to Write End 

5 

mm 

6 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low Zt 9 l 

;■ 2 ■ 


3 


5 


ns 

tHZWE 

WE LOW to High Zl 9 ’ 10 1 


6 


6 


7 

ns 


Shaded area indicates advanced information. 
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CY7C187 



CYPRESS 
T SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

7C187-20 

7C187-25 

7C187-35 

7087-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 



Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

20 


25 


35 


45 


ns 

tAA 

Address to Data Valid 


20 


25 


35 


45 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


5 


ns 

tACE 

CELOWto Data Valid 


20 


25 


35 


45 

ns 

tLZCE 

CE LOW to LowZt 7 ] 

5 


5 


5 


5 


ns 

tHZCE 

CE HIGH to High Zt 8 ’ 9 ! 


8 


10 


15 


15 

ns 

tpu 

CE LOW to Power Up 

0 


0 


0 


0 


ns 

tpD 

CE HIGH to Power Down 


20 


20 


20 


25 

ns 

WRITE CYCLER] 

twc 

Write Cycle Time 

20 


20 


25 


40 


ns 

tsCE 

CE LOW to Write End 

15 


20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

15 


20 


25 


30 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

15 


15 


20 


20 


ns 

tSD 

Data Set-Up to Write End 

10 


10 


15 


15 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to LowPl 

5 


5 


5 


5 


ns 

tHZWE 

WE LOW to High ZP» 10 3 


7 


7 


10 


15 

ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. 

8. t H zCE and tnzwE are specified with Cl = 5 pF as in part (b) of AC 
Test Loads. Transition is measured ±500 mV from steady state 
voltage. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

10. WE is HIGH for read cycle. 


2 
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Switching Waveforms 

Read Cycle No. li 10 ’ n ! 



CE 


DATA OUT 


V CC 

SUPPLY 

CURRENT 


% 


*RC 


UcE 


t|_ZCE 


HIGH IMPEDANCE 


tpu 


Jf 


m 


50% 


Write Cycle No. 1 (WE Controlled)! 11 ! 



Notes: 

11. Device is continuously selected, CE = Vil. 12. / 
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CY7C187 




C 


DATA VALID 


Cl 87-8 




Cl 87-10 


address valid prior to or coincident with CE transition LOW. 







CY7C187 



Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled) 13 1 



Cl 87-11 

Notes: 

13. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 



OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


2-357 


SRAMs 






CY7C187 



Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE 



SUPPLY VOLTAGE (V) CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


Address Designators 


Address 

Name 

Address 

Function 

Pin 

Number 

AO 

X3 

1 

A1 

X4 

2 

A2 

X5 

3 

A3 

X6 

4 

A4 

X7 

5 

A5 

Y7 

6 

A6 

Y6 

7 

A7 

Y2 

8 

A8 

Y3 

14 

A9 

Y1 

15 

A10 

Y0 

16 

All 

Y4 

17 

A12 

Y5 

18 

A13 

XO 

19 

A14 

XI 

20 

A15 

X2 

21 


Tk-uth Table 


CE 

WE 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 
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CY7C187 


^=r !F SEMCONDUCTOR 

Ordering Information^ 4 ! 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7C187-10DC 

DIO 

Commercial 

CY7C187— 10LC 

L52 

CY7C187— 10PC 

P9 

CY7C187-10VC 

V13 

12 

CY7C187 — 12DC 

DIO 

Commercial 

CY7C187-12LC 

L52 

CY7C187-12PC 

P9 

CY7C187-12VC 

V13 

15 

CY7C187-15DC 

DIO 

Commercial 

CY7C187-15LC 

L52 

CY7C187— 15PC 

P9 

CY7C187— 15VC 

V13 

20 

CY7C187-20DC 

DIO 

Commercial 


L52 


P9 

CY7C187— 20VC 

V13 

25 

CY7C187— 25DC 


Commercial 

CY7C187— 25LC 

1 

CY7C187-25PC 

P9 

CY7C187— 25VC 


35 

CY7C187-35DC 

DIO 

Commercial 

CY7C187— 35LC 

L52 

CY7C187-35PC 

P9 

CY7C187— 35VC 

V13 

45 

CY7C187— 45DC 

DIO 

Commercial 



CY7C187— 45PC 

P9 




Shaded area indicates advanced information. 

Notes: 

14. For military variations, see the CY7C1 87 A datasheet. 
Document#: 38-00038-H 
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CY7C187A 



Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 

— 12 ns 

• Low active power 

— 935 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C187A is a high-performance 
CMOS static RAM organized as 65,536 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C187A has an automatic power-down 
feature, reducing the power consumption 
by 50% when deselected. 

Writing to the device is accomplished 
when the chip enable (CE) and write en- 
able (WE) inputs are both LOW. Data on 
the input pin (DI) is written into the 
memory location specified on the address 
pins (Ao through Ajs). 


Reading the device is accomplished by 
taking the ch ip en able (EE) LOW, while 
write enable (WE) remains HIGH. Un- 
der these conditions, the contents of the 
memory location specified on the address 
pins will appear on the data output (DO) 
pin. 

The output pin stays in high-impedance 
state when ch ip en able (CE) is HIGH or 
write enable (WE) is LOW 

The 7C187A utilizes a die coat to insure 
alpha immunity. 





Selection GuideW 



Maximum Access Time (ns) j 

Maximum Operating 

Current (mA) 

Military 


Enssssi 


mmmm. 

7CI87A-15 

7C187A— 20 

7C187A-25 

7C187A— 35 

7C187A— 45 

II 12 

15 

20 

25 

35 

45 

170 

160 

90 

80 

80 

80 

' 4W20 


40/20 

40/20 

30/20 

30/20 


Shaded area contains advanced information. 


Note: 

1. For commercial specifications, see CY7C187 datasheet. 
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'^CTPRESS 
F SEMICONDUCTOR 


CY7C187A 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, Output Current into Outputs (Low) 20 mA 


■ 55°Cto + 125°C 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

PowerApplied - 55°Cto + 125°C 

Supply Voltage to Ground Potential 

(Pin 22 to Pin 11) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltage -3.0Vto+7.0V 

Electrical Characteristics Over the Operating Ranged! 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Military! 2 ] 

— 55°Cto +125°C 

& 

o 

+1 

> 

>o 


Parameters 


VOH 


VoL 


Vih 


VlL 


IlX 


Iqz 


Description Test Conditions 


Output HIGH Voltage Vcc = Min., Iqh = ~ 4.0 mA 


Output LOW Voltage Vcc = Min., Iql = 12.0 mA 


Input HIGH Voltage 


Input LOW Voltage! 4 1 


Input Load Current 


1 7C187A— 12 

7C187A—15 

7C187A-20 1 

1 Min. 

Max. 

Min. 

Max. 

Min. 

Max. 1 


0.4 


2.2 Vcc 


Output Short 
Circuit Current! 5 ] 


GND< Vi < V C c 


Output Leakage GND <. Vq <. Vcc, Output Disabled 


Vcc = Max., Vqut = GND 


Icc 

Vcc Operating 

Supply Current 

Vcc = Max., Iout = 0 mA 

ISBl 

Automatic CE Power- 
Down Current! 6 ] 

Max. Vcc? CE >i Vih 

ISB2 

Automatic CE Power- 
Down Current! 6 ] 

Max. Vcc, CE > Vcc - 0.3V, 
Vin > V C c — 0.3V or 

Vin < 0.3V 



+ 10 


+ 10 -10 


pA 


-350 mA 



Shaded area contains advanced information. 

Notes: 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

4. Vil min. = -3.0V for pulse durations less than 30 ns. 


5. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

6. A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 
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CY7C187A 


CYPRESS 

SEMICONDUCTOR 


Electrical Characteristics Over the Operating Ranged (continued) 


Parameters 


VOH 


VOL 


VlH 


VlL 


IlX 


krz 


los 


Test Conditions 


Vcc — Min., Iqh == — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input Load Current 


GND< Vi< V C c 


Output Leakage Current GND <. Vq ^ Vcc, Output Disabled 


Output Short Vcc = Max., Vout = GND 

Circuit Current! 5 ] 


Max., Iqut = 



Max. Vcc, CE > V C c ~ 0.3V, Mil 

Vin > V CC " 0.3V or Vin < 

0.3V 


7C187A-25 

7C187A 

-35,45 

1 Min. 

Max. 

Min. 

Max. 



Capacitance! 7 ] 


Parameters 

Description 

Qn 

In p ut Capacitance 

Cqut 

O u tput Capacitance 


Test Conditions 


T A = 25°C,f= 1MHz, 
Vcc = 5.0V 


Max. 

Units 

10 

pF 

10 

pF 


7. Tested initially and after any design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 


INCLUDING 
JIG AND — 
SCOPE 

(a) 



INCLUDING 
JIG AND 
SCOPE 


ALL INPUT PULSES 



Equivalent to: 


THE-VENIN EQUIVALENT 

167X1 
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CY7C187A 


==s;jTctpress 

-=zs & SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged 8 ] 


Parameters 

Description 

7C187A— 12 

7C187A—15 

7C187A— 20 

7C187A— 25 

7C187A— 35 

7C187A— 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

12 


15 


20 


25 


35 


45 


ns 

Ua 

Address to Data Valid 


12 


15 


20 


25 


35 


45 

ns 

tOHA 

Output Hold from 
Address Change 

3 


3 


3 


3 


3 


3 


ns 

*ACE 

CE LOW to 

Data Valid 


12 


15 


20 


25 


35 


45 

ns 

tLZCE 

CE LOW to LowZPl 

3 


3 


5 


5 


5 


5 


ns 

tHZCE 

CE HIGH to 

High Zt 9 ’ 10 1 


7 


8 


8 


10 


15 


15 

ns 

tpu 

CELOWto 

Power-Up 

0 


0 


0 


0 


0 


0 


ns 

tpD 

CE HIGH to 
Power-Down 


12 


15 


20 


20 


20 


25 

ns 

WRITE CYCLED 

twe 

Write Cycle Time 

12 


15 


20 


20 


25 


40 


ns 

tsCE 

CELOWto 

Write End 

8 


10 


15 


20 


25 


30 


ns 

tAW 

Address Set-Up to 
Write End 

8 


10 


15 


20 


25 


30 


ns 

tHA 

Address Hold from 
Write End 

0 


0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to 
Write Start 

0 


0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

8 


10 


15 


15 


20 


20 


ns 

tSD 

Data Set-Up to 

Write End 

6 


7 


10 


10 


15 


15 


ns 

tHD 

Data Hold from 

Write End 

0 


0 


0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to 

Low Zt 9 l 

3 


3 


5 


5 


5 


5 


ns 

tHZWE 

WE LOW to 

High ZP' 10 1 


6 


7 


7 


7 


10 


15 

ns 


Shaded area contains advanced information. 


Notes: 

8. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

9. At any given temperature and voltage condition, tnzCE is less than 
tLZCE for any given device. 

10. tnzCE and tnzWE are specified with Q = 5 pF as in part (b) of AC 
Test Loads. Transition is measured ±500 mV from steady state 
voltage. 


11. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be refe renced to the rising edge of the signal 
that terminates the write. 
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SEMICONDUCTOR 


CY7C187A 


Switching Waveforms 

Read Cycle No. it 1213 ] 



* t R Q 


ADDRESS ^ 

( ) 

< 


*AA - 

■* bHA *\ 


1 


DATA OUT PREVIOUS DATA VALID ^ 

iXK> 

^ DATA VALID 


C187A-7 


Read Cycle No. 2t 12 ’ 14 ] 



ADDRESS 


CE ' 


WE 


DATA IN 


DATA OUT 


DATA UNDEFINED 





L t wc ► 


“ > 


< 


1 H tcpc 1 ■"" H 

I 







*• t AW 

•* t SA H i 

** tpwE ** 

p *HA * 

1 


5, ^ 

t SD *• 

■*- t|HD -*• 

ESSSmSkS 

DATA-IN VALID 

~~X 

i 

•* ^HZWE — »j 

■*— tLZWE ►! 



1C 


C187A-9 


Not es: 

12. WE is HIGH for read cycle. 14. Address valid prior to or coincident with CE transition LOW. 

13. Device is continuously selected, CE = Vjl. 
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SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled^ 11 ’ 15 1 


CY7C187A 




> 

< 



/ 



tsD 

DATA-IN VALID 


HIGH IMPEDANCE 


15 . If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 

typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 





■cc 













!_ _ 



•SB 






4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 











Vcc = 5.0V 

V| N = 5.0V 

>SB 





OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 












V CC = 

= 5.0V 



Ta = 

25°C 




v 






25 125 

AMBIENT TEMPERATURE (°C) 


1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 
















II 

£ 

>5°C 




- — 






4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 









Vcc = 5.0V 




OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



25 125 

AMBIENT TEMPERATURE (°C) 


1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 
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CYPRESS 

SEMICONDUCTOR 


CY7C187A 


Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


3 

< 


Address Designators 


Address 

Name 

Address 

Function 

Pin 

Number 

AO 

X3 

1 

A1 

X4 

2 

A2 

X5 

3 

A3 

X6 

4 

A4 

X7 

5 

A5 

Y7 

6 

A6 

Y6 

7 

A7 

Y2 

8 

A8 

Y3 

14 

A9 

Y1 

15 

A10 

Y0 

16 

All 

Y4 

17 

A12 

Y5 

18 

A13 

XO 

19 

A14 

XI 

20 

A15 

X2 

21 


Truth Table 


CE 

WE 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Desel ect/Fbwer- Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 
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CY7C187A 



HVPPRQQ 

SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C187A— 12DMB 

DIO 

Military 

CY7C187A— 12KMB 

K73 

CY7C187A— 12LMB 

L52 

15 

CY7C187A— 15DMB 

DIO 

Military 

CY7C187A- 15KMB 

K73 

CY7C187A— 15LMB 

L52 

20 

CY7C187A-20DMB 

DIO 

Military 

CY7C187A— 20KMB 

K73 

CY7C187A— 20LMB 

L52 

25 

CY7C187A— 25DMB 

DIO 

Military 

CY7C187A— 25KMB 

K73 

CY7C187A— 25LMB 

L52 

35 

CY7C187A— 35DMB 

DIO 

Military 

CY7C187A— 35KMB 

K73 

CY7C187A— 35LMB 

L52 

45 

CY7C187A— 45DMB 

DIO 

Military 

CY7C187A— 45KMB 

K73 

CY7C187A— 45LMB 

L52 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V<DH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vjl Max. 

1,2,3 

Iix 

1, 2,3 

loz 

1,2,3 

los 

1, 2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1, 2,3 


Document#: 38-00115-A 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

Iaa 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10, 1 1 

tACE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tSCE 

7, 8, 9, 10,11 

tAW 

7, 8, 9, 10,11 

tHA 

7, 8, 9,10,11 

tSA 

7, 8, 9, 10,11 

tpwE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

lllD 

7, 8, 9, 10,11 
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CY7C189 

CY7C190 


CYPRESS 


F SEMICONDUCTOR 


16 x 4 Static R/W RAM 


Features 

• Fully decoded, 16 word x 4-bit high- 
speed CMOS RAMs 

• Inverting outputs CY7C189 

• Non-inverting outputs CY7C190 

• High speed 

— 15 ns and 25 ns (commercial) 

— 25 ns (military) 

• Low power 
—303 mW at 25 ns 
— 495mWat 15 ns 

• Power supply 5V ± 10% 

• Advanced high-speed CMOS process- 
ing for optimum speed/power product 

• Capable of withstanding greater than 
2001 V static discharge 


• Three-state outputs 

• TTL-compatible interface levels 

Functional Description 

The CY7C189 and CY7C190 are ex- 
tremely high performance 64-bit static 
RAMs organized as 16 words by 4 bits. 
Easy memory expansion is pro vided by an 
active LOW chip select (C5) input and 
three-state outputs. The devices are pro- 
vided with inverting (CY7C189) and non- 
inverting (CY7C190) outputs. 

Writing to the device is accomplished 
when tire chip select (C5) and write en- 
able (WE) inputs are both LOW. Data on 
the four data inputs (Dq through D 3 ) is 
written into the memory location speci- 
fied on the address pins (Ao through A 3 ). 
The outputs are preconditioned such that 


the correct data is present at the data out- 
puts (Oo through 63 ) when the write cycle 
is complete. This precondition operation 
insures minimum write recovery times by 
eliminating the “write recovery glitch.” 

Reading the device is accomplished by 
taking c hip se lect (C5) LOW, while write 
enable (WE) remains HIGH. Under 
these conditions, the contents of the 
memory location specified on the address 
pins will appear on the four output pins 
(Oo through O 3 ) in inverted (CY7C189) 
or non-inverted (CY7C190) format. 

The four output pins remain in high-im- 
pedance state when c hip se lect (C3) is 
HIGH or write enable (WE) is LOW. 


Logic Block Diagram 


Pin Configurations 


CY7C189 


CY7C190 




AoC 1 16 D V C C 

C5C 2 15 3 A, 

WEC 3 14 3 Aj 

DoC 4 70189 13 3 A3 
(Oo)OoC 5 7C190 12 3 D 3 

DiC 6 11 3 03(03) 

(0,)OiC 7 10 3 d 2 

GNDC 8 03 02(02) 

Cl 8^3 


LCC 


Top View 


zlo£^< 


WE 

0 t. ,1. 

>4 

184 

NC 

Da 

>5 

17< 

a 2 

(Oo) Oo 

>6 7C189 

164 

A3 

Di 

[7 7C190 

154 

Do 

NC 

>8 

144 


! 

^ 9 1011 12 13 j 

1 (O3) 


•a 1 o' 

Cl 89-4 


Selection Guide 



7089- 15 

7090- 15 

7089- 25 

7090- 25 

Maximum Access Time (ns) 

Commercial 

15 

25 

Military 


25 

Maximum Operating Current (mA) 

Commercial 

90 

55 

Military 


70 
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' z ^=j=0 r SEMCONDUCTOR 


CY7C189 

CY7C190 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied — 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 16 to Pin 8) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 


Output Current, into Outputs (Low) 10 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 

Ambient 

Range Temperature V(X 

Commercial 0°Cto +70°C 5V ± 10% 

Military! 1 ] - 55°Cto -f 125°C 5V ± 10% 


Electrical Characteristics Over the Operating Rangel 2 ] 


Parameters 

Description 

V OH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vih 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Leakage Current 

VcD 

Input Diode Clamp Voltage 

loz 

Output Leakage Current 

los 

Output Short Circuit Current! 4 ] 


Power Supply Current 


Test Conditions 


Vcc = Min., Iqh = — 5.2 mA 


Vcc ~ Min., Iql = 16.0 mA 


7C189-15 
7C190— 15 



Vcc = Max., 
Iqut = 0 mA 


Capacitance! 5 ] 



Notes: 

1 . Ta is the “instant on” case temperature. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 5. Tested initially and after any design or process changes that may affect 

3. TheCMOSprocessdoesnotprovideaelampdiode.Howeverthesede- these parameters, 

vices are insensitive to — 3V DC' input levels and — 5V undershoot 

pulses of less than 5 ns (measured at 50% points). 
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-=== SEMICONDUCTOR = 

AC Test Loads and Waveforms 

R1 239Q 


CY7C189 

CY7C190 


ALL INPUT PULSES 

'JH o% \ 


INCLUDING 
JIG AND — 
SCOPE ~ 


INCLUDING 
JIG AND r±T 
SCOPE “ 


Equivalent to: TH^VENIN EQUIVALENT 

92£2 

OUTPUT O VW 


Switching Characteristics Over the Operating Ranged’ 6 ] 


Parameters 

Description 

READ CYCLE 

tRC 

Read Cycle Time 

tAA 

Address to Data Validol 

tACS 

CS LOW to Data Validi 7 ! 

tHZCS 

CSHIGH to High Zi 8 ’ 9 ] 

tLZCS 

CS LOW to LowZ 

tQHA 

Data Hold from Address Change 


WRITE CYCLEl 10 ’ n J 


Write Cycle Time 


7C189-15 

7C190-15 


tHZWE 

WE LOW to High Zt 8 ’ 9 1 

tLZWE 

WE HIGH to LowZ 

tAWE 

WE HIGH to Data Valid^ 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tSA 

Address Set-Up to Write Start 

tHA 

Address Hold from Write End 


7089-25 
7C190— 25 




Notes: 

6. Test conditions assume signal transition times of 5 ns or less, timing ref- 9. 

erence levels of 1 .5 V, output loading of the spcified Ioi/IoHj and 30-pF 
loadcapacitance. 10. 

7. tAA> tACS> and tAWE are tested with Cl = 30 pF as in part (a) of ACTest 
Loads. Timing is referenced to 1.5 V on the inputs and outputs. 

8. Transition is measured at steady state HIGH level- 500 mV or steady 11. 

state LOW level +500 mV on the output from 1 .5 V level on the input. 


tHZCS and tnzwE are tested with Cl = 5 pF as in part (b) of AC Test 
Loads. 

Output is preconditioned to data in (inverted or non-inverted) during 
write to insure correct data is present on all outputs when write is ter- 
minated. (No write recovery glitch.) 

The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate the write. 
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CYPRESS 

'r= = SEMICONDUCTOR 

Switching Waveforms 

Read Cycle 


Ao- A 3 
ADDRESS 


CY7C189 

CY7C190 



cs 

CHIP SELECT 


DATA 
OUTPUTS 
Oq - O3 



/ 

/ 

j — NOTE 14 

/ 







*«- t H zcs — ► 

NOTE 14 


Write Cycle I- 13 J 


Ao- A 3 
ADDRESS 


CS 

CHIP SELECT 



WE 

WRITE ENABLE 


Oo - 0 3 
DATA OUTPUTS 
LOAD 


Notes: 

12. All measurements referenced to 1 .5V. 

13. Timing diagram represents one solution which results in optimum 
cycle time. Timing maybe changed i n various applications as long as the 
worst case limits are not violated. 


14. Transition is measured at steady state HI0H level — 500 mV or steady 
state LOW level + 500 mV on the output from 1 .5 V level on the input. 
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NORMALIZED t M NORMALIZED I ( 


CY7C189 

CY7C190 



pypppcc 

SEMICONDUCTOR 


Typical DC and AC Characteristics 


1.2 

8 1.0 

0.8 

0.6 

0.4 

4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 

1.6 

1.4 

1.2 

1.0 

0.8 
0.6 

4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED Ice 

vs. AMBIENT TEMPERATURE 



0.6 1 1 1 

-55 25 125 

AMBIENTTEMPERATURE (°C) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


NORMALIZED Ice 



NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 





















Ta = < 

>5°C 

i 


ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



CAPACITANCE (pF) 


NORMALIZED I C c vs. FREQUENCY 



0 10 20 30 40 50 60 70 


FREQUENCY (MHz) 
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CY7C190 


~Sr ShSkONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7C189-15PC 

PI 

Commercial 


15 

CY7C190-15PC 

PI 

Commercial 


CY7C189-15DC 

D2 




CY7C190-15DC 

D2 



CY7C189-15LC 

L61 




CY7C190-15LC 

L61 


25 

CY7C189-25PC 

PI 

Commercial 


25 

CY7C190-25PC 

PI 

Commercial 


CY7C189-25DC 

D2 




CY7C190-25DC 

D2 



CY7C189-25LC 

L61 




CY7C190-25LC 

L61 



CY7C189-25DMB 

D2 

Military 



CY7C190-25DMB 

D2 

Military 


CY7C189-25LMB 

L61 




CY7C190-25LMB 

L61 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1, 2,3 

Vih 

1,2,3 

VilMux. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

tACS 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10, 11 

Iaa 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10, 11 

tAWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10, 11 
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PRELIMINARY 


CY7B191 

CY7B192 


CYPRESS -- 
SEMICONDUCTOR 


64Kx 4 Static R/W RAM 
with Separate I/O 


Features 

• High speed 

— 10 ns tAA 

• Automatic power-down when 
deselected 

• Transparent write (7B191) 

• BiCMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 330 mW 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7B191 and CY7B192 are high- 
performance BiCMOS static RAMs orga- 
nized as 64K words by 4 bits with separate 
I/O. Easy memory expansion is prov ided 
by an active LOW chip enable (CE) and 
three-state drivers. Both devices have an 
automatic power-down feature, reducing 
the power consumption by more than 60% 
when deselected. 

Writing to the device is accomplished by 
t akin g chip enable (CE) and write enable 
(WE) inputs LOW. Data on the four input 
pins (Io through I 3 ) is written into the 
memory location specified on the address 
pins ( Aq through A 15 ). 


Reading the device is accomplished by tak- 
ing chip enab le (CE) LOW while the write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the location spe- 
cified on the address pins will appear on the 
four data output pins. 

The four output pins (Oo through O 3 ) are in 
a high-impedance state when the device is 
deselect ed (C E HIGH). During a write op- 
eration (WE and CE LOW), the outputs of 
the 7B192 are in a high-impedance state 
and the outputs of the 7B191 track the in- 
puts after a specified delay. 

The CY7B191 and CY7B192 are available 
in leadless chip carriers and in space-saving 
300-mil-wide DIPs and SOJs. 



Selection Guide 


Maximum Access Time (ns) 


Maximum Operating 
Current (mA) 


Maximum Standby 
Current (mA) 


Commercial 


Military 


Commercial 


Milita 


7B191-10 

wm-w 


gflfiii l 


170 


7B191— 12 
7B192— 12 



7B191-15 

7B192-15 


15 


150 


160 


30 


40 


7B191-20 

7B192-20 


20 




2-374 





































PRELIMINARY 


CY7B191 

CY7B192 



sjHuYPRESS 
“ SEMICONDUCTOR 


Maximum Ratings 

(Abovewhich the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage on Vcc Relative to GND^J . - 0.5V to +7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to +7.0V 

DC Input Voltage^ - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature^ 2 ] 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

— 55°Cto + 125°C 

5V ± 10% 



Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7B191-10 

7B192-10 

7B191-12 

7B192-12 

78191-15,20 
7B192— 15, 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

WlfflltiMIMIFB 

Vcc = Min., Ioh = _ 4.0 mA 

2.4 


2.4 


2.4 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 




ESI 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 


Vcc 

V 

Vil 

Input LOW Voltage^ 


DEI 

0.8 

-0.3 

0.8 

- 0.3 

0.8 


Iix 

Input Load Current 

GND < Vi< V CC 

BQ| 

DQI 

ms 

M If 

- 10 

+ 10 

El 

loz 

Output Leakage 
Current 

GND< Vi< V C o 

Output Disabled 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

EH 

Output Short 

Circuit Current^] 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., I out ~ 0 mA 
f = 1'max = 1/tRC 

Com’l 


170 


160 



mA 

Mil 




170 



ISB 

Automatic CE 
Power-Down Current 
- CMOS Inputs 

Max. Vcc, CE > V CC - 0.3 V, 
Vin > Vcc ~ 0.3V or 

V IN <. 0.3V, f = 0 

CornT 


30 


30 


30 

mA 

Mil 




40 


40 


Shaded area contains advanced information. 


Capacitance ^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

10 

pF 


Notes: 

1 • Vil (min.) = — 2.0V for pulse durations of less than 20 ns. 

2. Ta is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 


4. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 
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PRELIMINARY 


CY7B191 

CY7B192 



AC Test Loads and Waveforms 


OUTPUT O- 


20 pF t 

INCLUDING 
JIG AND -±T 
SCOPE 


R1 481n 

— vw 


outputo- 


R2 

255X1 


5 pF 

INCLUDING 
JIG AND ' 
SCOPE 


i i 


R2 

255X1 


(a) 


(b) 


Equivalent to: 


THEVENIN EQUIVALENT 

167X1 

OUTPUT O WV O 1 ,73V 


ALL INPUT PULSES 


90% 

10% rf V 10% 

<3ns-d U- -► U- <3ns 


Switching Characteristics! 3 ’ 6 ] Over the Operating Range 


Parameters 

Description 

7B191-10 

7B192-10 

7B191—12 

7B192—12 

7B191-15 

7B192-15 

7B191-20 

7B191-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

*AA 

Address to Data Valid 


10 


12 


15 


20 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tACE 

CE LOW to Data Valid 


10 


12 


15 


20 

ns 

tLZCE 

CE LOW to Low ZPI 

3 


3 


3 


3 


ns 

tHZCE 

CE HIGH to HighZ! 7 ’ 8 ] 


5 


7 


8 


10 

ns 

tpu 

CE LOW to Power-Up 


0 


0 


0 


0 

ns 

tpD 

CE HIGH to Power-Down 


10 


12 


15 


20 

ns 

WRITE CYCLE! 9 ] 

twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

tsCE 


8 


9 


10 


15 


ns 

tAW 

Address Set-Up to Write End 

8 


9 


10 


15 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

8 


9 


10 


15 


ns 

tSD 

Data Set-Up to Write End 

6 


7 


8 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to LowZCl 

2 


2 


2 


2 


ns 

tHZWE 

WE LOW to High Zt 7 ’ 8 ] 


5 


7 


7 


10 

ns 

tDWE 

WE LOW to Data Valid (7B191) 


10 


12 


15 


20 

ns 

tDCE 

CE LOW to Data Valid (7B191) 


10 


12 


15 


20 

ns 

Laijv 

Data Valid to Output Valid (7B191) 


10 


12 


15 


20 

ns 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 20-pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzwE is less than tLzwE- 

8- tnzCE and tnzwE are specified with a load capacitance of 5 pF as in 
part (b) of AC Test Loads. Transition is measured ±500 mV from 
steady state voltage. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal will terminate a write by going HIGH. The input data set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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Notes: 

10. Device is continuously selected. CE = Vjl. 13. If CE goes HIGH simultaneously with WE HIGH, the output remains 

11. WE is HIGH for read cycle. in a high-impedance state. 

12. Address valid prior to or coincident with CE transition LOW. 


2-377 


SRAMs 


' CYPRESS 
SEMICONDUCTOR 


Switching Waveforms 

Write Cycle No. 2 (WE Controlled) 


PRELIMINARY 


CY7B191 

CY7B192 



Truth Table 


CE 

WE 

9 

1 

o 

w 

Mode 

Power 

H 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

H 

Data Out 

Read 

Active (Ice) 

L 

L 

HighZ 

7B192: Standard Write 

Active (Ice) 

L 

L 

Data In 

7B191: Transparent Writet 14 ! 

Active (Ice) 


Notes: 

14. Outputs track inputs after specified delay. 
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PRELIMINARY 


CY7B191 

CY7B192 



CYPRESS 

=■ F SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7B191 — 10DC 

D22 

Commercial 

CY7B191 — 10LC 

TBD 

CY7B191-10PC 

P21 

CY7B191 — 10VC 

V21 

12 

CY7B191 — 12DC 

D22 

Commercial 

CY7B191 — 12LC 

TBD 

CY7B191 — 12PC 

P21 

CY7B191 — 12VC 

V21 

CY7B191 — 12DMB 

D22 

Military 

CY7B191— 12LMB 

TBD 

15 

CY7B191 — 15DC 

D22 

Commercial 

CY7B191— 15LC 

TBD 

CY7B191 — 15PC 

P21 

CY7B191 — 15VC 

V21 

CY7B191 — 15DMB 

D22 

Military 

CY7B191— 15LMB 

TBD 

20 

CY7B191 — 20DMB 

D22 

Military 

CY7B191 — 20LMB 

TBD 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V 0 H 

1,2,3 

VoL 

1, 2,3 

ViH 

1,2,3 

Vjl Max. 

1,2,3 

Iix 

1, 2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 


Document#: 38-00156-B 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7B192— 10DC 

D22 

Commercial 

CY7B192— 10LC 

TBD 

CY7B192-10PC 

P21 

CY7B192-10VC 

V21 

12 

CY7B192— 12DC 

D22 

Commercial 

CY7B192— 12LC 

TBD 

CY7B192— 12PC 

P21 

CY7B192— 12VC 

V21 

CY7B192— 12DMB 

D22 

Military 

CY7B192— 12LMB 

TBD 

15 

CY7B192— 15DC 

D22 

Commercial 

CY7B192— 15LC 

TBD 

CY7B192— 15PC 

P21 

CY7B192— 15VC 

V21 

CY7B192— 15DMB 

D22 

Military 

CY7B192— 15LMB 

TBD 

20 

CY7B192— 20DMB 

D22 

Military 

CY7B192— 20LMB 

TBD 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE | 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

Iace 

7, 8, 9, 10, 11 

Idoe 

7, 8, 9, 10, 11 

WRITE CYCLE | 

t\vc 

7, 8, 9, 10, 11 

ISCE 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10, 11 

*ha 

7, 8, 9, 10, 11 

Isa 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10, 11 

Idwe' 15 ! 

7, 8, 9, 10, 11 

Iadv 

7, 8, 9, 10, 11 


Notes: 

15. 7B191 only. 
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Features 

• Automatic power-down when 
deselected 

• Transparent write (7091) 

• CMOS for optimum speed/power 

• Highspeed 

— Ua = 25 ns 

• Low active power 

— 880 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outpu 


• Capable of withstanding greater than 
2001V electrostatic discharge 

Functional Description 

The CY7C191 and CY7C192 are high-per- 
formance CMOS static RAMs organized as 
65,536 x 4 bits with separate I/O. Easy 
memory expansion is provided by active 
LOW chip enable (CE) and three-state 
drivers. They have an automatic power- 
down feature, reducing the power con- 
sumption by 75% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. 


Data on the four input pins (Iq through I 3 ) is 
written into the memory location specified 
on the address pins (Ao through A 15 ). 

Readingthe device is accomplished by taking 
the chip ena ble (CE) LOW while the write 
enable (WE) remains HIGH. Under these 
conditions the contents of the memory loca- 
tion specified on the address pins will appear 
on the four data output pins. 

The output pins stay i n hig h-impedance state 
when write enable ( WE) is LOW (7C192 
only), or chip enable (CE) is HIGH. 

A die coat is used to insure alpha immunity. 



Pin Configurations 


DIP/SOJ LCC 

Top View Top View 



Cl 91 -2 


Selection Guide 

7091— 12 7091—15 7C191-20 7C191-25 7C191-35 7C191-45 

7092- 12 7092-15 7092-20 7092-25 7092-35 7092-45 

MaximumAccessTime(ns) 12 15 20 25 35 45 

MaximumOperating Commercial 160 150 140 120 120 120 

Current (mA) Military 160 150 130 130 130 

Maximum Standby Current (mA) 40 40 40 35 35 35 

Shaded area contains advanced information. 
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CY7C192 



CYPRESS 
jF SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + 7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature! 1 ! 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military 

- 55°Cto +125°C 

5V ± 10% 



Electrical Characteristics Over the Operating Rangel 2 ! 


Parame- 

ters 

Description 

Test Conditions 

7C191-12 

7C192—12 

7C191-15 

7C192-15 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 

2.4 


mm 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

2.2 


V 

VlL 

Input LOW Voltage 


-0.5 

0.8 

-0.5 

■ 

V 

Iix 

Input Load Current 

GND < Vi< V CC 

-10 

+10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND< V 0 < V C o 

Output Disabled 

-10 

+10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 3 ! 

Vcc = Max., Vqut = GND 


-350 


-350 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max-, Iout = 0 mA, 
f = ^MAX = 1/tRC 

Com’l 


160 


150 

mA 

Mil 




160 

ISBl 

Automatic CE Power-Down 
Current — TTLInputs 

Max. V cc, CE >. Vjh, 

Vin >. Vih or Vjn <. VlL, f = fMAX 


40 

■ 

40 

mA 

ISB2 

Automatic CE Power-Down 
Current — CMOS Inputs 

Max. Vcc, CE > V C c ~ 0.3V, 

Vin > V C c “ 0.3V or V m < 0.3V, f = 0 


20 


20 

mA 


Shaded area contains advanced information. 

Notes: 

1 . Ta is the “instant on” case temperature. 3. Not more than 1 output should be shorted at one time. Duration of the 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 4. Tested initially and after any design or process changes that may affect 

these parameters. 
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CY7C192 


■ JFl^ppFqq 

S? SEMICONDUCTOR - 1 

Electrical Characteristics Over the Operating Range! 2 ] (continued) 






7C191-20 

7C192-20 

7091— 25, 35, 45 

7092- 25,35,45 


Parameters 

Description 

Test Conditions 


Min. 

Max. 

Min. 

Max. 


VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = “ 4.0 mA 

2.4 


2.4 


B 

VOL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 

V 

ViH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-0.5 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND < Vi< V C c 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

GND <. Vo <. Vcc? 

Output Disabled 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 3 ] 

Vcc = Max., Vqut = GND 


-350 


-350 

mA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max. IouT = 0 mA, 
f = fMAX = 1/1rc 

CornT 


140 


120 

mA 


Mil 


150 


130 


ISBl 

Automatic CE Power-Down 
Current — TTLInputs 

Max. Vcc? CE >. VjH? 

Vin >. Vih or Vin <. Vil, f = fMAX 


40 


35 

mA 

ISB2 

Automatic CE Power-Down 
Current — CMOSInputs 

Max. Vcc, CE > V CC - 0.3V, 

Vin > Vcc ~ 0.3V or Vi N < 0.3V, f = 0 


20 


20 

mA 


Shaded area contains advanced information. 


Capacitance! 4 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

InputCapacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

10 

pF 

CqUT 

OutputCapacitance 

10 

pF 


AC Test Loads and Waveforms 


R1 481 XL 

5V O WV — 

OUTPUT ° f 1 ' 


30 pF -r- 

INCLUDING 
JIG AND _ 
SCOPE ~ 


R2 

255 XL 


5V O- 


R1 481 XL 


OUTPUT 0- 


5 pF — |- 

INCLUDING 
JIG AND _ 
SCOPE “ 


R2 

255 XL 


(a) (b) ci 91 -4 

Equivalent to: TH^VENIN EQUIVALENT 

167XL 

OUTPUT O VW O 1.73V 


ALL INPUT PULSES 



Cl 91 -5 
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CY7C191 

CY7C192 


' 'ir CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Rangel 2 ’ 5 ] 


Parameters 

Description 

7C191-12 

7092-12 

7091- 15 

7092- 15 

7091- 20 

7092- 20 

7091- 25 

7092- 25 

7091- 35 

7092- 35 

7091- 45 

7092- 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 


Min. 

Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

12 


15 


20 


25 


35 


45 


ns 

Ua 

Address to Data 
Valid 


12 


15 


20 


25 


35 


45 

ns 

tOHA 

Output Hold from 
Address Change 

3 


3 


3 


3 


3 


3 


ns 

tACE 

CELOWto 

Data Valid 


12 


15 


20 


25 


35 


45 

ns 

tLZCE 

CE LOW to 

LowZt 6 ] 

3 


3 


3 


3 


3 


3 


ns 

tHZCE 

CE HIGH to 

High Zl 6 > 7 l 


7 


8 


10 


13 


15 


20 

ns 

tpu 

CE LOW to 
Power-Up 

0 


0 


0 


0 


0 


0 


ns 

tPD 

CE HIGH to 
Power-Down 


12 


15 


20 


25 


35 


45 

ns 

WRITE CYCLED | 

twe 

Write Cycle Time 

12 


15 


20 


25 


35 


45 


ns 

tsCE 

CELOWto 

Write End 

9 


10 


15 


20 


30 


40 


ns 

tAW 

Address Set-Up to 
Write End 

9 


10 


15 


20 


25 


35 


ns 

tHA 

Address Hold from 
Write End 

0 


0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to 
Write Start 

0 


0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

9 


10 


15 


20 


25 


30 


ns 

tSD 

Data Set-Up to 

Write End 

7 


8 


10 


15 


17 


20 


ns 

tHD 

Data Hold from 
Write End 

0 


0 


0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to 

Low Z (7C192)! 6 ) 

3 


3 


3 


3 


3 


3 


ns 

tHZWE 

We low to 

High Z (7C192)t 6 ’ 7 l 


7 


7 


10 


13 


15 


20 

ns 

tAWE 

We low to 

Data Valid (7091) 


12 


15 


20 


25 


30 


35 

ns 

tADV 

Data Valid to 

Output Valid 
(7091) 


12 


15 


20 


20 


30 


35 

ns 


Shaded area contains advanced information. 


Notes: 

5 . Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Ioi/Ioh and 30-pF load capacitance. 

6. At any given temperature and voltage condition, tnzCE is less than 
tLZCE? tHZWE is less than tLZWE f° r any given device. These parame- 
ters are guaranteed and not 100% tested. 

7. tnzCE and tnzwE are specified with Cl = 5 pF as in part (b) of AC 
Test Loads. Transition is measured ±500 mV from steady state volt- 
age. 


8. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

9. WE is HIGH for read cycle. 

10. Device is continuously selected, CE = Vil- 

11. Address valid prior to or coincident with CE transition LOW. 

12. If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state (7092 only). 
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11 = CYPRESS 

SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. it 9 ’ 10 1 



■* t RC > 


ADDRESS ^ 

< > 

( 


o 

X 

> 

f 


1 


DATA OUT PREVIOUS DATA VALID ^ 


DATA VALID 


Cl 91 -6 
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CY7C191 

CY7C192 


^ SE MCO^DUCTOR - — 

Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 



0.0 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


1.0 2.0 3.0 4.0 

SUPPLY VOLTAGE (V) 


5.0 


30.0 
_ 25.0 

V) 

5 2ao 

£ 15.0 
£ 

° 10.0 
5.0 
0.0 














/ 




/ 

f 

;C = 4.£ 
= 25°( 

iV — 

/ 

/ 

V C 

Ta 

7 






200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C191-12DC 

D22 

Commercial 


25 

CY7C191— 25DC 

D22 

Commercial 


CY7C191— 12LC 

L54 




CY7C191— 25LC 

L54 



CY7C191— 12PC 

P21 




CY7C191— 25PC 

P21 



CY7C191— 12VC 

V21 




CY7C191— 25VC 

V21 


15 

CY7C191— 15DC 

D22 

Commercial 



CY7C191— 25DMB 

D22 

Military 


CY7C191—15LC 

L54 




CY7C191— 25KMB 

K74 



CY7C191-15PC 

P21 




CY7C191— 25LMB 

L54 



CY7C191— 15VC 

V21 



35 

CY7C191— 35DC 

D22 

Commercial 


CY7C191 — 15DMB 

D22 

Military 



CY7C191 — 35LC 

L54 



CY7C191— 15KMB 

K74 




CY7C191 — 35PC 

P21 



CY7C191 — 15LMB 

L54 




CY7C191 — 35VC 

V21 


20 

CY7C191— 20DC 

D22 

Commercial 



CY7C191 — 35DMB 

D22 

Military 


CY7C191— 20LC 

L54 




CY7C191 — 35KMB 

K74 



CY7C191— 20PC 

P21 




CY7C191— 35LMB 

L54 



CY7C191— 20VC 

V21 



45 

CY7C191 — 45DC 

D22 

Commercial 


CY7C191— 20DMB 

D22 

Military 



CY7C191— 45LC 

L54 



CY7C191— 20KMB 

K74 




CY7C191— 45PC 

P21 



CY7C191— 20LMB 

L54 




CY7C191— 45VC 

V21 


Shaded area contains advanced information. 



CY7C191— 45DMB 

D22 

Military 






CY7C191 — 45KMB 

K74 







CY7C191 — 45LMB 

L54 
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Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C192— 12DC 

D22 

Commercial 

CY7C192— 12LC 

L54 

CY7C192— 12PC 

P21 

CY7C192— 12VC 

V21 

15 

CY7C192-15DC 

D22 

Commercial 

CY7C192-15LC 

L54 

CY7C192— 15PC 

P21 

CY7C192— 15VC 

V21 

CY7C192— 15DMB 

D22 

Military 

CY7C192— 15KMB 

K74 

CY7C192— 15LMB 

L54 

20 

CY7C192— 20DC 

D22 

Commercial 

CY7C192— 20LC 

L54 

CY7C192— 20PC 

P21 

CY7C192— 20VC 

V21 

CY7C191 -20DMB 

D22 

Military 

CY7C191— 20KMB 

K74 

CY7C191— 20LMB 

L54 

25 

CY7C192— 25DC 

D22 

Commercial 

CY7C192— 25LC 

L54 

CY7C192— 25PC 

P21 

CY7C192— 25VC 

V21 

CY7C192— 25DMB 

D22 

Military 

CY7C192— 25KMB 

K74 

CY7C192— 25LMB 

L54 

35 

CY7C192— 35DC 

D22 

Commercial 

CY7C192— 35LC 

L54 

CY7C192— 35PC 

P21 

CY7C192— 35VC 

V21 

CY7C192— 35DMB 

D22 

Military 

CY7C192— 35KMB 

K74 

CY7C192— 35LMB 

L54 

45 

CY7C192-45DC 

D22 

Commercial 

CY7C192-45LC 

L54 

CY7C192— 45PC 

P21 

CY7C192— 45VC 

V21 

CY7C192— 45DMB 

D22 

Military 

CY7C192— 45KMB 

K74 

CY7C192— 45LMB 

L54 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1, 2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

I IX 

1,2,3 

loz 

1, 2,3 

Icc 

1, 2,3 

ISBl 

1,2,3 

ISB2 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10,11 

tACE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tSCE 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10,11 

tSA 

7, 8, 9, 10,11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

tHD 

7, 8, 9, 10,11 

tAWE 1131 

7, 8, 9, 10,11 

W 15 ' 

7, 8, 9, 10, 11 


Note: 

13. 7C191 only 


Document#: 38-00076-G 
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PRELIMINARY 


CY7B193 



Features 

• Highspeed 

— tAA = 12 ns 

• BiCMOS for optimum speed/power 

• Low active power 

— 605 mW 

• Low standby power 

— 275 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7B193 is a high-performance 
BiCMOS static RAM organized as 25 6K 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE), an active LOW output enable (OE), 
and three-state drivers. The device has an 
automatic power-down feature that re- 
duces its power consumption by more than 
50% when it is deselected. 

An active LOW write enable signal (WE) 
controls the writing/readin g op eration of 
the memory. When CE and WE inputs are 
both LOW, data on the input/output pin is 
written into the memory location specified 
on the address pins (Aq through A17). 


Readingthe device is accomplished by t aking 
chip enable (CE ) and output enable (OE) 
LOW, while WE remains inactive or HIGH. 
Under these conditions, the contents of the 
location specified on the address pins is pres- 
ent on the data input/output pin (I/O). 

The input/output (I/O) is in a high-impe- 
dance when the device is deselected (CE 
HIGH), the outputs are disabled (OE 
HIGH), or during a write operation (WE 
LOW). 

The CY7B193 is available in leadless chip 
carriers and in space-saving 300-mil-wide 
DIPs and SOJs. 



Selection Guide 


Maximum Access Time (ns) 

MaximumOperating 

Commercial 

Current (mA) 

Military 

Maximum Standby 

Commercial 

Current (mA) 

Military 


7B193-10 

7B193-12 

7B193-15 

10 

12 

15 

140 

130 

125 


130 

125 

30 

30 

30 


40 

40 



Shaded area contains advanced information. 
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SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage on Vcc Relative to GND! 1 ] . - 0.5V to +7.0V 
DC Voltage Applied to Outputs 

in High Z State! 1 ] - 0.5V to +7.0V 

DC Input Voltage! 1 ! - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ] 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

- 55°Cto +125°C 

5V ± 10% 



Electrical Characteristics Over the Operating Range! 3 ] 


Parameters 

Description 

Test Conditions 

7B193-10 

7B193-12 

7B193-15 

7B193-20 

Units 

Min. 

Max. 

Min. 


Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

mm 


2.4 


2.4 


iEM 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0-4 




0.4 

V 

Vffl 



2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

Vil 

1!— 


-0.3 

0.8 





V 

Iix 

Input Load Current 

GND <. Vi <_ Vcc 

mo i 

+ 10 


+ 10 


+ 10 


loz 

Output Leakage 
Current 

GND< Vi< Vcc, 

Output Disabled 

- 10 

+ 10 

- 10 

HI 

- 10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


H 


-300 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max., I out = 0 mA, 
f = fMAX = 1/tRC 

Com’l 


140 


130 


125 

mA 

Mil 




130 


125 

ISB 

Automatic CE 
Power-DownCurrent 

Max. Vcc, CE > Vcc — 

0.3V, Vin > V C c “ 0.3V or 
ViN<0.3V,f=o 

Com’l 


30 


30 


30 

mA 

Mil 






40 


Shaded area contains advanced information. 


Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

pF 


Notes: 

1 • Vil (min.) = — 3.0 V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. Ta is the “instant on” case temperature. short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing in- 5. Tested initially and after any design or process changes that may affect 

formation. these parameters. 


2-389 


SRAMs 

































































PRELIMINARY 


CY7B193 



CYPRESS 

SEMICONDUCTOR 


AC Test Loads and Waveforms 


R1 481X1 


5V O- 

outputo- 


20 pF 

INCLUDING 
JIG AND 
SCOPE 


* R2 
> 255X1 


R1 481X1 


OUTPUT °~ 


5 pF 


INCLUDING 
JIG AND T±T 
SCOPE 


lx 


R2 

255X1 


(a) (b) 

Equivalent to: THEVENIN EQUIVALENT 

167X1 

OUTPUT O VW O 1 ,73V 


B193-5 


ALL INPUT PULSES 



B193-6 


Switching Characteristics Over the Operating Ranged 6 ] 


Parameters 

Description 

7B193-10 

7B193-12 

7B193-15 

7B193— 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

tAA 

Address to Data Valid 


10 


12 


15 


20 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tACE 

QE LOW to Data Valid 


10 


12 


15 


20 

ns 

tDOE 

OE LOW to Data Valid 


6 


7 


10 


12 

ns 

tLZOE 

OE LOW to Low Zt 8 l 

2 


2 


2 


2 


ns 

tHZOE 

OE HIGH to High Zt 7 > 8 J 


6 


7 


8 


10 

ns 

tLZCE 

CE LOW to Low Zt 8 ! 

3 


3 


3 


3 


ns 

tHZCE 

CE HIGH to High Zt 7 > 8 1 


6 


7 


8 


10 

ns 

tpu 


0 



0 


0 


0 

ns 

tpD 



10 


12 


15 


20 

ns 

WRITE CYCLEl 9 ’ 10 J 

twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

tsCE 

CE LOW to Write End 

8 


9 


10 


15 


ns 

tAW 

Address Set-Up to Write End 

8 


9 


10 


15 


mi 

*HA 

Address Hold from Write End 

0 


0 


0 


0 


1 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

8 


9 


10 


15 


ns 

tSD 

Data Set-Up to Write End 

6 


7 


8 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to Low ZM 

2 


2 


2 




ns 

tHZWE 

WE LOW to High Zl 7 - 8 1 


5 


7 


7 


10 

ns 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 20-pF load capacitance. 

7- tHZOE> tHZCE> and tezWE are specified with a load capacitance of 5 
pF as in part (b) of AC Test Loads. Transition is measured ±500 mV 
from steady state voltage. 

8. At any given temperature and voltage condition, tnzcE is less than 
tLZCE) tnzoE is less than tLzoE, and tnzwE is less than tLzwE for any 
given device. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal will terminate a write by going HIGH. The input data set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

10. The minimum write cycle time for Write Cycle No. 3 (WE Controlled, 
OE LOW) is the sum of tnzWE and tso- 
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PRELIMINARY 


CY7B193 



Write Cycle No. 1 (CE Controlled)! 14 - 15] 



Notes: 

11. Device is continuously selected. OE, CE = Vil- 14. Data I/O is high impedance if OE = Vm- 

12. WE is HIGH for read cycle. 15. If CEgoes HIGH simultaneously with WE HIGH, the outputremains 

13. Address valid prior to or coincident with CE transition low. in a high-impedance state. 
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)E HIGH During Write)! 1415 ] 
t wc 



Write Cycle No. 3 (WE Controlled, OE LOW)! 10 ’ 15 ] 




Truth Table 


WE OE 

I/O 

Mode 

Power 

X X 

HighZ 

Power-Down 

Standby (I S b) 

H L 

Data Out 

Read 

Active (Ice) 

L X 

Data In 

Write 

Active (Ice) 

H H 

HighZ 

Selected, Output Disabled 

Active (Ice) 
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PRELIMINARY 


CY7B193 


' CYPRESS 
SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7B193 — 10DC 

D14 

Commercial 

CY7B193— 10LC 

TBD 

CY7B193-10PC 

P13 

CY7B193— 10VC 

V21 

12 

CY7B193 — 12DC 

D14 

Commercial 

CY7B193-12LC 

TBD 

CY7B193— 12PC 

P13 

CY7B193— 12VC 

V21 

CY7B193— 12DMB 

D14 

Military 

CY7B193— 12LMB 

TBD 


Shaded area contains advanced information. 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7B193-15DC 

D14 

Commercial 

CY7B193-15LC 

TBD 

CY7B193— 15PC 

P13 

CY7B193-15VC 

V21 

CY7B193— 15DMB 

D14 

Military 

CY7B193— 15LMB 

TBD 

20 

CY7B193— 20DMB 

D14 

Military 

CY7B193— 20LMB 

TBD 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1, 2,3 

Vffl 

1,2,3 

Vil Max. 

1, 2,3 

Iix 

1, 2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

Iaa 

7, 8, 9, 10, 11 

ton a 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

tsCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10,11 

tHA 

7,8,9,10,11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Document#: 38-00157-B 
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CY7B194 




f CYPRESS 


CY7B195 

PRELIMINARY CY7B196 


SEMICONDUCTOR 65,536 x 4 Static R/W RAM 


Features 

• Highspeed 

— t AA = 10 ns 

• BiCMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 330 mW 

• Automatic power-down when 
deselected 

• Output enable (OE) feature 
(CY7B195 and CY7B196 only) 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7B194, 7B195, and CY7B196 are 
high-performance BiCMOS static RAMs 
organized as 65,536 words by 4 bits. Easy 
memory expansion isprovided by an active 
LOW chip enable (CEi), an active LOW 
chip enable (CE 2 , CY7B196 only), an ac- 
tive LOW output enable (OE, CY7B195 
and CY7B196 only), and three-state driv- 
ers. Both devices have an automatic power- 
down feature that reduces power consump- 
tion by more than 60% when deselected. 

Writing to the device is accomplished by 
takin g chip enable one (CEi) and write en- 
able (WE ) inputs LOW and chip enable 
two (CE 2 , CY7B196 only) input LOW 
Data on the I/O pin (I/Oo through I/O 3 ) is 
then written into the location specified on 
the address pins (Aq through A 15 ). 


Reading from the device is accomplished by 
taking chip enable one (CEi), chip enable 
two (CE 2 , CY7B196. only), and output en- 
able (OE) LOW, while forcing write enable 
(WE) HIGH. Under these conditions, the 
contents of the memory location specified by 
the address pins will appear on the I/O pins. 

The four input/output pins (I/Oo through 
I/O 3 ) are placed in a high-impedance state 
when the device is deselected (CEi HIGH, 
or CE 2 HIGH CY7B196 only), the outputs 
are disabled (OE HIGH), or during a write 
oper ation (CEi, CE 2 CY7B196 only, and 
WE LOW). 

The CY7B194, CY7B195, and CY7B196 are 
available in leadless chip carriers and in 
300-mil-wide DIPs, and SOJs. 


Logic Block Diagram 


Pin Configurations 


SOJ/SOIC 



Selection Guide 



Maximum Access Time (ns 


Maximum Operating 
Current (mA) 


Maximum Standby 
Current (mA) 


Commercial 


Military 


Military 


7B194-10 

7B194-12 

7B194-15 

7B195—10 

7B195-12 

7B195-15 

7B196—10 

7B196-12 

7B196-15 

10 

12 

15 

170 

160 

150 


170 

160 

30 

30 

30 


40 

40 


7B194— 20 
7B195-20 
7B196-20 


20 
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CY7B194 

CY7B195 

CY7B196 



CYPRESS 

SEMICONDUCTOR 


Pin Configurations (continued) 


PRELIMINARY 


LCC 


Top View 


NC 

> 1 

28 

Vcc 


a 6 

r 2 

27 < 

A 5 


a 7 

r 3 

26 

A 4 


As 

r 4 

25 < 

a 3 


a 9 

r 5 

24 

a 2 


Aio 

r 6 

23 C 

Ai 


An 

> 7 

22 C 

A 0 


Al 2 

Al3 

Al4 

r 8 
r 9 
r 10 

21 < 

20 C 

1 9 < 

NC r- 

l/ 0 3 *- 

NC (7B194, 7B195) 

ce 2 

A 15 

r 11 

18C 

l/ 0 2 

(7B196) 

NC (7B194)— | CE 1 
OE (7B195, 7B196) — 1 GND 

r 12 
r 13 

17C 

16C 

l/Oi 

l/O 0 


r 14 

15 < 

WE 



B194-5 



Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage on Vcc Relative to GND^ . - 0.5 V to +7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to +7.0V 

DC Input Voltage^ - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Latch-Up Current >200 mA 

Operating Range 


Range 

Ambient 

Temperature! 2 ] 

v cc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Military 

- 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics! 3 ] Over the Operating Range 


Parameters 

Description 

Test Conditions 

7B194-10 

7B195-10 

7B196-10 

7B194-12 

7B195-12 

7B196-12 

7B194— 15, 20 
7B195— 15, 20 
7B196— 15, 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

2.4 


2.4 


2.4 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage! 1 ] 


-0.3 

0.8 

-0.3 

0.8 

-0.3 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V CC 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

jxA 

loz 

Output Leakage 
Current 

GND < Vi < Vcc, 

Output Disabled 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max., I out - 0 mA, 
f = fMAX = 1/tRC 

Com’l 


170 


160 


150 

mA 

Mil 




170 


160 

ISB 

Automatic CE 
Power-Down Current 

Max. Vcc, OE or CE 2 > 
V CC - 0.3V, Vin> 

V C c -0.3V or Vin< 0.3V, 
f = 0 

Com’l 


30 


30 


30 

mA 

Mil 




40 


40 


Shaded area contains advanced information. 


Notes: 

1 . Vil (min.) = ~ 2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. T a is the “instant on” case temperature. short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing in- 5. Tested initially and after any design or process changes that may affect 

formation. these parameters. 
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Parameters 

Description 

Qn 

Input Capacitance 

CqUT 

Output Capacitance 


AC Test Loads and Waveforms 

R1 481 a 


INCLUDING 
JIG AND -±r 
SCOPE ” 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
Vcc = 5.0V 




INCLUDING 
JIG AND 
SCOPE 


ALL INPUT PULSES 



Equivalent to: 


THEVENIN EQUIVALENT 

i67a 


OUTPUT O O 1 ,73V 

Switching Characteristics ^ 3 ^ Over the Operating Range 


7B194—10 
7B195—10 
7B196— 10 


7B194-12 
7B195-12 
7B196— 12 


7B194-15 
7B195— 15 
7B196-15 


Parameters 


READ CYCLE 


Description 



CE LOW to Power-Up 


CE HIGH to Power-Down 


WRITE CYCLEl 91 


Write Cycle Time 


CE LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


twc 


tSCE 


tAW 


Iha 


Isa 


tpWE 


tSD 


tHD 


tLZWE 


tHZWE 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3 .0 V, and output loading 
of the specified Iol/Ioh and 20-pF load capacitance. 

7. tnzOE) tHZCEj and tnzwE are specified with a load capacitance of 5 pF 
as in part (b) of AC Test Loads. Transition is measured ±500 mV from 
steady state voltage. 

8. At any given temperature and voltage condition, tnzCE is less than 
tLZCE> tHZOE is less than tLzOE, and tnzwE is less than tLZWE for any 
given device. 


9. The internal write tim e of t he memory is defined by the overlap of CEi 
LOW, CE 2 LOW and WE LOW. All signals must be LOW to initiate 
a write and any signal will terminate a write by going HIGH. The input 
data set-up and hold timing should be referenced to the rising edge of 
the signal that terminates the write. 

10. The minimum write cycle time for Write Cycle No. 3 (WE Controlled, 
OE LOW) is the sum of tnzwE and tsD* 
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Switching Waveforms 

Read Cycle No. it 11 ’ 12 ] 



B194-8 



Write Cycle No. 1 (CEi or CE 2 Controlled)! 14 ’ 15 J 


ADDRESS 


__ CE! 
CE 2 (7B196) 


WE 


DATA I/O 



B1 94-10 


Notes: 

11. Device is continuously selected. CEi (OE: 7B195 and 7B196, CE 2 : 14. Data I/O is high impedance if OE = Vih- 

7B196 only) = Vil. 15. If C Ei (CEi or CE 2 on the 7B196) goes HIGH simultaneously with 

12. WE is HIGH for read cycle. WE HIGH, the output remains in a high-impedance state. 

13. Address valid prior to or coincident with CEi and CE 2 transition low. 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


CY7B194 

CY7B195 

CY7B196 


Switching Waveforms (continued) 

Write Cycle No. 2 (WE Controlled, OE HIGH During Write for 7B195 and 7B196 only)! 1415 ! 






CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


7B194 Ttuth Table 


CEi 

WE 

0 

1 

o° 

Mode 

Power 


b 

HighZ 

Power-Down 

Standby (I S b) 

L 

■a 

Data Out 

Read 

Active (Icc) 

L 

L 

Data In 

Write 

Active (Icc) 


7B195 TVuth Table 


nai 

HU 

IgU 

1 

1 

Mode 

Power 

b 

B 

B 

HighZ 

Power-Down 

Standby (I S b) 

L 

B 

B 

Data Out 

Read 

Active (I C c) 

L 

L 

B 

Data In 

Write 

Active (I C c) 

L 

B 

B 

HighZ 

Selected, Output Disabled 

Active (I C c) 


7C196 TVuth Table 


E31 

ism 


|gj 

Inputs/Outputs 

Mode 

Power 

B 

B 



HighZ 

Power-Down 

Standby (I S b) 

B 

B 

B 

B 

HighZ 

Power-Down 

Standby (I S b) 

L 

L 

B 

L 

Data Out 

Read 

Active (I C c) 

L 

L 

L 

B 

Data In 

Write 

Active (I C c) 

L 

L 

B 

B 

HighZ 

Selected, Output Disabled 

Active (I C c) 


CY7B194 

CY7B195 

CY7B196 
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CY7B195 

CY7B196 
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SEMICONDUCTOR 


PRELIMINARY 


Ordering Information 


wtmM 

Ordering Code 

Package 

Type 

Operating 

Range 

■ 

CY7B194— 10DC 

D14 

Commercial 

CY7B194-10LC 

TBD 

CY7B194— 10PC 

P13 

CY7B194— 10VC 

V21 

12 

CY7B194— 12DC 

D14 

Commercial 

CY7B194— 12LC 


CY7B194— 12PC 


CY7B194— 12VC 

V21 

CY7B194 — 1 2DMB 

D14 

Military 

CY7B194— 12LMB 

TBD 

15 

CY7B194— 15DC 

D14 

Commercial 

CY7B194— 15LC 

TBD 

CY7B194— 15PC 

P13 

CY7B194— 15VC 

V21 

CY7B194— 15DMB 

D14 

Military 

CY7B194— 15LMB 

TBD 

20 

CY7B194— 20DMB 

D14 

Military 

CY7B194— 20LMB 

TBD 


Shaded area contains advanced information. 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 ■" 

CY7B196— 10DC 

D22 

Commercial 

CY7B196-10LC 

TBD 

CY7B196— 10PC 

P13 

CY7B196— 10VC 

V21 

12 

CY7B196— 12DC 

D22 

Commercial 

CY7B196— 12LC 

TBD 

CY7B196— 12PC 

P13 

CY7B196— 12VC 

V21 

CY7B196— 12DMB 

D22 

Military 

CY7B196 — 12LMB 

TBD 

15 

CY7B196— 15DC 

D22 

Commercial 

CY7B196-15LC 

TBD 

CY7B196— 15PC 

P13 

CY7B196— 15VC 

V21 

CY7B196— 15DMB 

D22 

Military 

CY7B196— 15LMB 

TBD 

20 

C Y7B 1 96 — 20DMB 

D22 

Military 

CY7B196— 20LMB 

TBD 


Shaded area contains advanced information. 


BSS 

Ordering Code 

Package 

Type 

Operating 

Range 

■ 

CY7B195 — 10DC 

D22 

Commercial 

CY7B195-10LC 

TBD 

CY7B195-10PC 

P13 

CY7B195-10VC 

V21 


CY7B195 — 12DC 

D22 

Commercial 

CY7B195 — 12LC 

TBD 

CY7B195-12PC 

P13 

CY7B195 -12VC 

V21 

CY7B195— 12DMB 

D22 

Military 

CY7B195 — 12LMB 

TBD 


CY7B195-15DC 

D22 

Commercial 

CY7B195-15LC 

TBD 

CY7B195-15PC 

P13 

CY7B195-15YC 

V21 

CY7B195 - 15DMB 

D22 

Military 

CY7B195-15LMB 

TBD 


CY7B195— 20DMB 

D22 

Military 

CY7B195— 20LMB 

TBD 


Shaded area contains advanced information. 
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CY7B194 

CY7B195 

CY7B196 



, _ CYPRESS 
W SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V OH 

1, 2,3 

V OL 

1, 2,3 

Vm 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 

ISBI 

1, 2,3 

ISB2 

1, 2,3 


PRELIMINARY 


2 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

ISCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Document#: 38-00158-B 
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SEMICONDUCTOR 


CY7C194 

CY7C195 

CY7C196 

65,536 x 4 Static R/W RAM 


Features 

• Automatic power-down when 
deselected 

• Output Enable (OE) feature (7C195 
and 7C196) 

• CMOS for optimum speed/power 

• Highspeed 

— t A A = 25 ns 

• Low active power 

— 880 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outputs 


• Capable of withstanding greater than 
2001V electrostatic discharge 

Functional Description 

The CY7C194, CY7C195, and CY7C196 
are high-performance CMOS static RAMs 
organized as 65,536 by 4 bits. Easy memory 
expansion is provided by active LOW chip 
enable(s) (CE on the CY7C194 and 
CY7C195, CEi, CE 2 on the CY7C196) and 
three-state drivers. They have an automatic 
power-down feature, reducing the power 
consumptionby 75% when deselected. 

Writing to the device is accomplished when 
the chip enable(s) (CE on the CY7C194 


and CY7C195, CE 1; CE 2 on the CY7C196) 
and write enable (WE) inputs are both LOW. 
Data on the four input pins (I/Oo through 
I/O 3 ) is written into the memory location, 
specified on the address pins (Ao through 
A15). 

Readingthe device is accomplished by taking 
the chip enable(s) (CE on the CY7C194 and 
CY7C195, CEi, CE 2 on the CY7C196) 
LOW, while write enable (WE) remains 
HIGH. Under these conditions the contents 
of the memory location specified on the ad- 
dress pins will appear on the four data output 
pins. 

A die coat is used to ensure alpha immunity. 


Logic Block Diagram 


Pin Configurations 



< < < < < < 


CEo (7C196 only) 
CEi 

WE 

(OE) 

(7C195 and 
7C196 ONLY) 


DIP/SOJ 
Top View 


5 20 j a 2 

6 7C194 19 3 A, 


DIP/SOJ 
Top View 


a 9 [ 5 24 3 A 2 

; i0 Ce 70195 ^ 3 ^ 

A H C 7 7C196 22 D A 0 
A 12 C 8 21 ] NC 


20: _r ( 7C196 > 

19 1 l/0 3 NC 

18 ] |/0 2 ( 7 °1 95 ) 

17 3 l/Oi 

16 1 |/Op 

15 1 WE 



LCC 





LCC 



Top View 





Top View 
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26 d 
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A4 
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> 5 


25 S 

p 6 


24 

a 3 

Aio 

> 6 


24 d 

p 7 


23 

a 2 

An 

y 


23 <| 

>8 

7C194 

22 < 

Ai 

Aia 


7C196 

22 C 

p 9 

7C195 

21 

Ao 

Ai 3 

>9 


21 S 

SlO 


20 

l/0 3 

Am 

>10 

20 c 

*> 11 


19< 

l/0 2 

AlS 

11 


19 ^ 

>12 

18< 

I/O, 

CE, 

r 12 


18 < 

V 

131415161 

Is 

1 


L 

131415161 

7 J 


U-Jpigf 


Selection Guide 



Maximum Access Time (ns) 


MaximumOperating Commercial 
Current (mA) 1“^- 


Maximum Standby Current (mA) 




7C194-12 

7C195-12 

7C196-12 

7094 - 15 

7095- 15 

7096- 15 

7094- 20 

7095- 20 

7096- 20 

7094- 25 

7095- 25 

7096- 25 

7094- 35 

7095- 35 

7096- 35 

7094- 45 

7095- 45 

7096- 45 

12 

15 

20 

25 

35 

45 

160 

150 

140 

120 

120 

120 


160 

150 

130 

130 

130 

40 

40 

40 

35 

35 

35 
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CY7C194 

CY7C195 

CY7C196 


_ -F~ S^KOJDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 °C to +150°C 

Ambient Temperaturewith 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL- STD -883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 

Ambient 

Range Temperature! 1 ] Vcc 

Commercial 0°Cto+70°C 5V ± 10% 

Military - 55°Cto +125°C 5V ± 10% 


Electrical Characteristics Over the Operating Range! 2 ] 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

ViL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage 
Current 

los 

Output Short 

Circuit Current! 3 ] 

!cc 

V C c Operating 

Supply Current 

ISBl 

Automatic CE 
Power-DownCurrent 
— TTL Inputs! 4 ] 

ISB2 

Automatic CE 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND < Vi< V CC 


GND < V 0 < V C c, 

Output Disabled 


Vcc = Max., 
Vqut — GND 


Vcc = Max., Iqut = OmA, 

f =fMAX =l/tRC 


Max. Vcc, CEi 2 >. Vjh, 
ViN>V ffl orVi N <ViL, 
f = fMAX 


Max. Vcc, CEi 5 2 > Vcc - 0.3V, 
Vin .> Vcc — 0.3V or 
ViN<0.3V,f=0 


7C194— 12 

7095— 12 

7096- 12 




7094— 15 

7095— 15 

7096— 15 






Notes: 

1. TAis the “instant on” case temperature. 3. Notmorethanloutputshouldbeshortcdatonetime.Durationofthe 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 4. A pull-up resistor to Vcc on the CE input is required to keep the device 

deselected during Vcc power-up, otherwise Isb will exceed values given. 


2-403 


SRAMs 







































































CYPRESS 

SEMICONDUCTOR 


CY7C194 

CY7C195 

CY7G196 


Electrical Characteristics Over the Operating Ranged (continued) 


Parameters 


VqH 


VOL 


VlH 


VlL 


IlX 


loz 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage 
Current 


Output Short 
Circuit Current 3 ] 


Vcc Operating 
Supply Current 



Automatic CE 
Power-DownCurrent 
—CMOS Inputs^ 


Shaded area contains advanced information. 

Capacitance t 5 l 


Test Conditions 


Vcc = Min., Iqh = ~ 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND < Vi< V C c 


GND< V 0 < Vcc, 
Output Disabled 


Vcc = Max., 
Vqut = GND 


Vcc =: Max., Iout = 0 mA, Com’l 
f =fMAX =l/tRC MU 


Max. Vcc, CEi, 2 >i Vih, 

Vin > V IH or 

VlN <. Vil, f = fMAX 


Max. Vcc, CE 1;2 >. Vcc — 0.3V, 
Vin >. Vcc — 0.3V or 
Vi N <0.3V,f = 0 


7C194-20 7C194-25, 35, 45 

7C195-20 7C195— 25, 35, 45 
7C196-20 7C196-25, 35, 45 

Min. I Max. Units 




Parameters 

Description | 

Qn 

■ — l 

Cqut 



Test Conditions 


Ta = 25°C, f = 1 MHz, 
V CC = 5.0V 


Max. 

Units 

10 

pF 

10 

pF 


Note: 

5 . Tested initially and after any design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 

R1481il R1 481^1 



INCLUDING 
JIG AND 
SCOPE 



ALL INPUT PULSES 


INCLUDING 
JIG AND 
SCOPE 



(a) 

Equivalent to: 


THEVENIN EQUIVALENT 

167X1 

OUTPUT O WV O 1 ,73V 
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CY7C194 

CY7C195 

CY7C196 


CYPRESS 
SEMICONDUCTOR 


Switching Characteristics Over the Operating RangeP' 6 ! 


Parameters 

Description 

7094- 12 

7095- 12 

7096- 12 

7094- 15 

7095- 15 

7096- 15 

7094- 20 

7095- 20 

7096- 20 

7094- 25 

7095- 25 

7096- 25 

7094- 35 

7095- 35 

7096- 35 

7094- 45 

7095- 45 

7096- 45 

Units 

imnEJsi 

P23E23 





1223 



| READ CYCLE 

tRC 

Read Cycle Time 

12 


15 


20 


25 


35 


45 


ns 

tAA 

Address to Data Valid 


mm 


mm 


mm 


mm 


£ 


45 

ns 

tOHA 

Output Hold from 
Address Change 

3 


3 


3 


3 


3 


3 


ns 

tACET 

UCE2 



12 


15 


20 


25 


35 


45 

ns 


OE LOW to 
Data Valid 



6 


8 


10 


15 


20 


20 

ns 

| 

EE 

7C195, 

7C196 

0 


0 


0 




3 


3 


ns 

tHZOE 

OE HIGH 
to High Zt 8 l 

7095, 

7096 


7 


8 


8 


13 


15 


20 

ns 

tLZCEl, 

tLZCE2 


3 


3 


3 


3 


3 


3 


ns 

tHZCEl, 

tHZCE2 



7 


8 


10 


13 


15 


20 

ns 

tpu 

. , "• . 

0 


0 


0 


0 


0 


0 


ns 

tpD 

CE HIGH to 
Power-Down 


12 


15 


20 


25 


35 


45 

ns 

| WRITE CYCLE^J | 

twe 

Write C^cle Time 







mm 


mn 


mm 


ns 

tsCE 


9 


10 


15 


20 


30 


40 


ns 

Uw 

Address Set-Up to 
Write End 

9 


10 

■ 

H 


20 


25 


35 


ns 

tHA 

Address Hold from 
Write End 

0 


0 


II 


0 


0 


0 


ns 

tSA 

Address Set-Up to 
Write Start 

0 


0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

9 


10 


15 








ns 

tSD 

Data Set-Up to 

Write End 

7 


8 


10 


15 


u 




ns 

tHD 

Data Hold from 

Write End 

0 


0 


0 


0 




0 


ns 

tLZWE 

WE HIGH to 

Low ZPI 

3 


3 


3 


3 




3 


ns 

tHZWE 

WE LOW to 

High Zl 7 ’ 8 I 


7 


7 


10 

0 

13 

0 

15 

0 

20 

ns 


Notes: 

6. Test conditions assume signal transition time of5 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified IolAoh and 30 pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzwE is less than tjy.vVH tor any given device. 

8. t H zOE, tHZCE> and tnzwi are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 


9. The internal write timeofthe memory is defined by the overlap of CEi 
! ,OW, CE 2 LOW, and WE LOW. All signals must be LOW to initiate 
a write and any signal can terminate a write by going HIGH. The data 
input set-up and hold timing should be referenced to the rising edge of 
the signal that terminates the write. 
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CY7C194 

CY7C195 

CY7C196 


tjjjggp;# CYPRESS 
~ =s s r = SEMICONDUCTOR 


Switching Waveforms 

Read Cycle No. it 10 ’ 



* t RC ► 


ADDRESS ^ 

< > 

< 


* t M - 

** t 0 HA *\ 


1 


DATA OUT PREVIOUS DATA VALID ^ 

<XX> 

^ DATA VALID 


Cl 94-8 


Read Cycle No. 2t 10 ’ 12 1 




Not es: 

10. WE is HIGH for read cycle. 

11. Device is continuously selected: CEi = Vil,CE 2 = Vil(7C196), and 
OE = Vil (7C195 and 7C196). 

12. Address valid prior to or coincident with CEi and CE 2 transition 
LOW. 


13. Data I/O will be high impedance if OE = V ffl (7C195 and 7C196). 

14. If any CE goes HIGH simultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 

15. The minimum write cycle time for Write Cycle No. 3 (WE controlled, 
OE LOW) is the sum of tnzWE and tsD- 
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NORMAL 


'j= CYPRESS 
F SEMICONDUCTOR 


Switching Waveforms (continued) 

Write Cycle No. 2 (WE Controlled, OE HIGH During Write for 7C195 and 7C196 only)! 9 ’ 13 > 14 i 


_ CE, 
CE 2 (7C196) 


CY7C194 

CY7C195 

CY7C196 






— Iha - 
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CY7C194 

CY7C195 

CY7C196 


mm cypress 

'W SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 









Vcc = 5.0V 




OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



140 


120 

LU 

cc 

100 

oc 

D 

O 

80 

* 

2 

60 

CO 

5 

40 

Cl 

H- 

Z> 

20 

o 

0 



AMBIENT TEMPERATURE (°C) 


1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


NORMALIZED I C c vs. CYCLE TIME 



0.0 1.0 2.0 3.0 4.0 

SUPPLY VOLTAGE (V) 

7C194 TVuth Table 




7C195 Truth Table 



Data I/O 


IlighZ 


Data Out 


Data In 


IlighZ 


7C196 TVuth Table 


CEi CE 2 



200 400 600 800 1000 

CAPACITANCE (pF) 


Mode 


Deselect/Power-Down 


Read 


Write 


Mode 


Deselect/Power-Down 


Read 


Write 


Deselect 


Mode 


Deselect/Power-Down 


Read 


Write 


Deselect 


11° 

= 5.0V 

25° C 


V|N = 

0.5V 






20 30 

CYCLE FREQUENCY (MHz) 


Power 


Standby (I S b) 


Active (Ice) 


Active (Ice) 


Power 


Standby (I S b) 


Active (Ice) 


Active (Ice) 


Active (I C c) 


Power 


Standby (I S b) 


Active (Ice) 


Active (Ice) 


Active (Ice) 

























































































CY7C194 

CY7C195 

CY7C196 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

12 

CY7C194— 12DC 

D14 

Commercial 


CY7C194-12LC 

L54 



CY7C194-12PC 

P13 



CY7C194— 12VC 

V13 


15 

CY7C194— 15DC 

D14 

Commercial 


CY7C194-15LC 

L54 



CY7C194— 15PC 

P13 



CY7C194— 15VC 

V13 



CY7C194— 15DMB 

D14 

Military 


CY7C194— 15KMB 

K73 



CY7C194— 15LMB 

L54 


20 

CY7C194— 20DC 

D14 

Commercial 


CY7C194— 20LC 

L54 



CY7C194— 20PC 

P13 



CY7C194— 20VC 

V13 



CY7C194— 20DMB 

D14 

Military 


CY7C194— 20KMB 

K73 



CY7C194-20LMB 

L54 


25 

CY7C194— 25DC 

D14 

Commercial 


CY7C194— 25LC 

L54 



CY7C194— 25PC 

P13 



CY7C194— 25VC 

V13 



CY7C194— 25DMB 

D14 

Military 


CY7C194-25KMB 




CY7C194— 25LMB 

L54 


35 

CY7C194— 35DC 

D14 

Commercial 


CY7C194— 35LC j 

L54 



CY7C194— 35PC 

P13 



CY7C194-35VC 

V13 



CY7C194— 35DMB 

D14 

Military 


CY7C194 — 35KMB 

K73 



CY7C194— 35LMB 

L54 


45 

CY7C194-45DC 

D14 

Commercial 


CY7C194-45LC 

L54 



CY7C194— 45PC 

P13 



CY7C194-45VC 

V13 



CY7C194— 45DMB 

D14 

Military 


CY7C194— 45KMB 

K73 



CY7C194— 45LMB 

L54 



Shaded area contains advanced information. 
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CYPRESS 

SEMICONDUCTOR 


Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C196— 12DC 

D22 

Commercial 

CY7C196— 12LC 

L54 

CY7C196— 12PC * 

P21 

CY7C196-12VC 

V21 

15 

CY7C196- 15DC 

D22 

Commercial 

CY7C196— 15LC 

L54 

CY7C196-15PC 

P21 

CY7C196-15VC 

V21 

CY7C196-15DMB 

D22 

Military 

CY7C196— 15KMB 

K74 

CY7C196— 15LMB 

L54 

20 

CY7C196— 20DC 

D22 

Commercial 

CY7C196— 20LC 

L54 

CY7C196— 20PC 

P21 

CY7C196— 20VC 

V21 

CY7C196— 20DMB 

D22 

Military 

CY7C196— 20KMB 

K74 

CY7C196— 20LMB 

L54 

25 

CY7C196 — 25DC 

D22 

Commercial 

CY7C196— 25LC 

L54 

CY7C196— 25PC 

P21 

CY7C196— 25VC 

V21 

CY7C196— 25DMB 

D22 

Military 

CY7C196— 25KMB 

K74 

CY7C196— 25LMB 

L54 

35 

CY7C196— 35DC 

D22 

Commercial 

CY7C196— 35LC 

L54 

CY7C196— 35PC 

P21 

CY7C196— 35VC 

V21 

CY7C196— 35DMB 

D22 

Military 

CY7C196— 35KMB 

K74 

CY7C196— 35LMB 

L54 

45 

CY7C196— 45DC 

D22 

Commercial 

CY7C196-45LC 

L54 

CY7C196— 45PC 

P21 

CY7C196— 45VC 

V21 

CY7C196— 45DMB 

D22 

Military 

CY7C196— 45KMB 

K74 

CY7C1 96 — 45LMB 

L54 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vffl 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 

ISBI 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

*RC 

7, 8, 9, 10, 11 

Ua 

7, 8, 9, 10,11 

tOHA 

7,8,9,10,11 

UCE, ACE2 

7, 8, 9, 10, 11 

toOE™ 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tsCE 

7, 8, 9, 10,11 

*AW 

7, 8, 9, 10,11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

*HD 

7, 8, 9, 10,11 


Note: 

16. 7C195 and 7C196 only. 


Document#: 38-00081-F 


CY7C194 

CY7C195 

CY7C196 
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PRELIMINARY CY7B197 



SEMCONDUCTOR 256K x 1 Static R/W RAM 


Features 

• Highspeed 

— tAA = 10 ns 

• BiCMOS for optimum speed/power 

• Low active power 

— 770 mW 

• Low standby power 

— 165 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7B197 is a high-performance Bi- 
CMOS static RAM organized as 256K 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7B197 has an automatic power-down 
feature, reducing the power consumption 
by more than 50% when deselected. 

Writing to the device is accomplished by 
t akin g chip enable (CE) and write enable 
(WE) inputs LOW. Data on the input pin 
(Djn) is written into the memory location 
specified on the address pins (Aj) through 
An). 


Readingthe device is accomplished by taking 
chip enable (CE) LOW while write enable 
(WE) remains HIGH. Under these condi- 
tions the contents of the memory location 
specified by the address pins will appear on 
the data output (Dqut) pin. 

The output pin (Dout) is placed in a high- 
impedance state when the device is dese- 
lecte d (CE HIGH) or during a write opera- 
tion (WE LOW). 

The CY7B197 is available in a leadless chip 
carrier and space-saving 300-mil-wide DIPs 
and SO Js. It utilizes a die coat to insure alpha 
immunity. 



Logic Block Diagram 


Pin Configurations 



Selection Guide 
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CY7B197 



Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage on V<x relative to GNDW . . - 0.5V to +7.0V 
DC Voltage Applied to Outputs 

in High Z State! 1 ] - 0.5V to + 7.0V 

DC Input Voltage! 1 ! - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ] 

Vcc 

Commercial 

0°Cto +70° C 

5V ± 10% 

Military 

— 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range! 3 ] 


Parameters 

Description 

Test Conditions 

7B197-10 

7B197-12 

7B197-15, 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

ESI 


ESI 


EE 


V 

VoL 

Output LOW Voltage 

Vcc - Min., Iol = 0.8 mA 


0.4 


0.4 


0.4 

V 

Vm 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage! 1 ] 


-0.3 

0.8 

-0.3 

0.8 

-0.3 

0.8 

V 

Iix 

Input Load Current 

GND< V r < Vcc 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

loz 

Output Leakage 
Current 

GND< V 0 < Vcc, 

Output Disabled 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

los 

Output Short Circuit 
Current! 4 ] 

Vcc = Max., Vqut = GND 


-300 


-300 


-300 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc — Max., Iout — 0 mA 

f = f MAX = 1/tRC 

Com’l 


140 


130 


125 

mA 

Mil 




130 


125 

ISB 

Automatic CE 
Power-Down Current 

Max. V C c, 

CE> Vcc -3.0V, 

Vin > Vcc ~ 0.3V or 
Vi N <0.3V,f = 0 

Com’l 


30 


30 


30 

mA 

Mil 




40 


40 


Shaded area contains advanced information. 


Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

10 

pF 


Notes: 

1. ViL(Min)= -2.0V for pulse durations of less than 20 ns. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. Ta is the “instant on” case temperature. short circuit should not exceed 30 seconds. 

3. See the last page of this specification for Group A subgroup testing in- 5. Tested initially and after any design or process changes that may affect 

formation. these parameters. 
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PRELIMINARY 


CY7B197 





CYPRESS 

SEMICONDUCTOR 


AC Test Loads and Waveforms 


5V O- 


R1 481X1 


5V O- 


R1 481X1 


OUTPUT O- 


OUTPUT°- 


20 pF 

INCLUDING 
JIG AND 
SCOPE 


i R2 
255X1 


5 pF -I- 

INCLUDING 
JIG AND _ 
SCOPE ” 



(a) 


(b) B197-5 


ALL INPUT PULSES 


A 


K 


B197-6 


Equivalent to: THEVENIN EQUIVALENT 

167X1 

OUTPUT O W V - - O 1 .73 V 


Switching Characteristics Over the Operating Ranged 6 ] 


Parameters 

Description 

7B197—10 

7B197-12 

7B197-15 

7BI97-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

tAA 

Address to Data Valid 


10 


12 


15 


20 

ns 

toHA 

Output Hold from Address Change 

3 




3 


3 


ns 

UCE 



10 


12 


15 


20 

ns 

tLZCE 


3 


3 


3 


3 


ns 

tHZCE 

CE HIGH to High Zt 7 ’ 8 1 


5 


7 


8 


10 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


10 


12 


15 


20 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

tsCE 

CE LOW to Write End 

8 


9 


10 


15 


ns 

tAW 

Address Set-Up to Write End 

8 


9 


10 


15 


ns 

tHA 

Address Hold from Write End 

0 

PH 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 



9 


10 


15 


ns 

tSD 

Data Set-Up to Write End 

6 


7 


8 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

WE HIGH to Low 7P\ 

2 


2 


2 


2 


ns 

tHZWE 

WE LOW to High Zl 7 - 8 ) 


5 


7 


7 


10 

ns 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 20 pF load capacitance. 

7. At any given temperature and voltage condition, tHZCE is less than 
tLZCE and tHZWE is less than tLZWE for any given device. 

8- tHZCE and tnzWE are specified with a load capacitance of 5 pF as in 
part (b) in AC Test Loads and Waveforms. Transition is measured 
±500 mV from steady state voltage. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW Both signals must be LOW to initiate a write and 
either signal will terminate a write by goingHIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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PRELIMINARY 


CY7B197 



-■■■ i:., ■■ ' s CYPRESS 
^=g & SEMICONDUCTOR 

Switching Waveforms 

Read Cycle No. it 1011 ! 



B197-7 



Not es: 

10. WE is HIGH for read cycle. 13. If CE goes HIGH simultaneously with WE HIGH, the output remains 

11. Device is continuously selected, CE = Vjl. * n a high-impedance state. 

12. Address Valid prior to or coincident with CE transition LOW. 
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PRELIMINARY 


CY7B197 


SSI^ifCTFRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 



7B197 TYuth Table 


CE 

WE 

Dour 

Mode 

Power 

H 

X 

HighZ 

Deselect/Bower-Down 

Standby (I S b) 

L 

H 

Data Out 

Read 

Active (Ice) 

L 

L 

HighZ 

Write 

Active (Ice) 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

10 

CY7B197— 10DC 

D14 

Commercial 

CY7B197— 10LC 

TBD 

CY7B197— 10PC 

P13 

CY7B197 - 10VC 

V21 

12 

CY7B197— 12DC 

D14 

Commercial 

CY7B197— 12LC 

TBD 

CY7B197— 12PC 

P13 

CY7B197— 12VC 

V21 

CY7B197-12DMB 

D14 

Military 

CY7B197— 12LMB 

TBD 


Shaded area contains advanced information. 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7B197— 15DC 

D14 

Commercial 

CY7B197— 15LC 

TBD 

CY7B197— 15PC 

P13 

CY7B197— 15VC 

V21 

CY7B197— 15DMB 

D14 

Military 

CY7B197— 15LMB 

TBD 

20 

CY7B197— 20DMB 

D14 

Military 

CY7B197— 20LMB 

TBD 
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PRELIMINARY 


CY7B197 


cypress 

■ =J-= & SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

V OL 

1, 2,3 

VlH 

1, 2, 3 ; 

VilMox. 

1,2,3 

Ik 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 

ISBI 

1, 2,3 

ISB2 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

tAA 

7, 8, 9, 10, 11 

tOHA 

7, 8, 9, 10, 11 

UCE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

ISCE 

7, 8, 9, 10, 11 

Uw 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Document#: 38-00159— B 
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CY7C197 


CYPRESS 

SEMICONDUCTOR 


256K x 1 Static R/W RAM 


Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• Highspeed 

— 20 ns 

• Low active power 

— 880 mW 

• Low standby power 

— 220 mW 

• TTL-compatible imputs and outputs 

• Capable of withstanding greater than 
2001V electrostatic discharge 


Functional Description 

The CY7C197 is a high-performance 
CMOS static RAM organized as 256K 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The 
CY7C197 has an automatic power-down 
feature, reducing the power consumption 
by 75% when deselected. 

Writing to the device is accomplished when 
t he c hip enable (CE) and write enable 
(WE) inputs are both LOW. Data on the in- 
put pin (Djn) is written into the memory lo- 
cation specified on the address pins (Aq 
through A 17 ). 


Readingthe device is accomplished by taking 
chip enable (CE) LOW while write enable 
(WE) remains HIGH. Under these condi- 
tions the contents of the memory location 
specified on the address pins will appear on 
the data output (Dqut) pin. 

The output pin stays in high-impedance state 
when chip enable (CE) is HIGH or write en- 
able (WE) is LOW. 

The 7C197 utilizes a die coat to insure alpha 
immunity. 




Selection Guide 

7097-12 7097-15 7C197-20 7C197-25 7C197-35 7C197-45 

Maximum Access Time (ns) 12 15 20 25 35 45 

MaximumOperating Commercial 160 150 140 100 100 100 

Current (mA) Military 160 150 HO 110 UO 

Maximum Standby Current (mA) 40 40 40 35 35 35 

Shaded area contains advanced information. 
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CY7C197 


CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Abovewhich the useful life maybe impaired. Foruserguidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 20 mA 

Electrical Characteristics Over the Operating Rangel 2 ! 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature! 1 ! 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

— 55°C to + 125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

!oS 

Output Short 
CircuitCurrent! 3 ! 

Icc 

V C c Operating 

Supply Current 

ISBI 

Automatic CE Power-Down 
Current — TTLInputs! 4 ! 

ISB2 

Automatic CE Power-Down 


Test Conditions 


Vcc — Min., Iqh = ~ 4.0 mA 


Iol - 12.0 mA 

Com’l 

Iql = 8.0 mA 

Mil 


GND< Vi< V C c 


GND <. Vq <. Vcc, Output Disabled 


Vcc == Max., Vqut = GND 


Vcc ~ Max., Iout ~ 0 mA, 

f = f MAX = 1/tRC 


Max. Vcc, CE > V C c - 0.3V, 

Vin > V C c - 0.3V or Vin < 0.3V 




Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Not more than one output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 


4. A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 
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CY7C197 


' PYPPPQC 

SEMICONDUCTOR 


Electrical Characteristics Over the operating Ranged (continued) 


Test Conditions 


Vcc = Min., Iqh == — 4.0 mA 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

ViL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short 

CircuitCurrentf 3 ] 

Icc 

V C c Operating 

Supply Current 

ISBl 

Automatic CE PowerDown 
Current — TTLInputsW 

ISB2 

Automatic CE Power-Down 
Current — CMOSInputsW 


7C197— 20, 25, 35, 45 


Iol = 8.0 mA 

Mil 

Iql = 12.0 mA 

Com’l 


GND< V r < V CC 


GND j< Vo <. Vcc> Output Disabled 


Vcc = Max., Vout = GND 


Vcc = Max., Iout = 0 mA, 
f = fMAX = 1/tRC 


Max. Vcc? CE >. Vih> Vin >. Vjh or 
ViN^ViL,f = fMAX 



Shaded area contains advanced information. 

Capacitance W 


Parameters 

Description 

On 

InputCapacitance 

Cqut 

OutputCapacitance 


Test Conditions 


T A = 25°C,f=lMHz, 
Vcc = 5.0V 



Notes: 

5. Tested initially and after any design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 


R1 329X1 
(480X1 MIL) 


R1 329X1 
(480 XI MIL) 



INCLUDING 
JIG AND 
SCOPE 


R2 

202X1 
(255X1 MIL) 



ALL INPUT PULSES 

ic 90% 


INCLUDING 
JIG AND 
SCOPE 


R2 

255X1 
(255 XI MIL) 


Equivalent to: THEVENIN EQUIVALENT 

125X1 

OUTPUT O W V O 1.90V 

Commercial 


Military 
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CY7C197 


^ggpjR^PRESS 

& SEMICONDUCTOR 


Switching Characteristics Over the Operating Rangel 2 ’ 6 ! 


Parameters 

Description 

7C197— 12 

7097 -- 15 

7C197-20 

7C197— 25 

7C197-35 

7C197-45 

Units 

Min, 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

12 


15 


20 


25 


35 


45 


ns 

tAA 

Address to 

Data Valid 


12 


15 


20 


25 


35 


45 

ns 

*OHA 

Output Hold from 
Address Change 

3 


3 


3 


3 


3 


3 


ns 

mm 



12 


15 


20 


25 


35 


45 

ns 

tLZCE 


3 


3 


3 


3 


3 


3 


ns 

tHZCE 





8 

0 

10 

0 

13 

0 

15 

0 

20 

ns 

tpu 


0 


0 


0 


0 


0 


0 


ns 

tpD 



12 


15 


20 


20 


25 


30 

ns 

WRITE CYCLE! 9 ) 

twc 

Write Cycle Time 

12 


15 


20 


25 


35 


45 


ns 

tsCE 


9 


10 


15 


20 


30 


40 


ns 

Uw 

Address Set-Up to 
Write End 

9 


10 


15 


20 


30 


40 


ns 

tHA 

Address Hold from 
Write End 

0 


0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to 
Write Start 

0 


0 


0 


0 


0 


0 


ns 

tpWE 


9 


10 


15 


20 


25 


30 


ns 

tSD 

Data Set-Up to 
Write End 

7 


8 


10 


15 


17 


20 



tHD 

Data Hold from 
Write End 

0 


0 


0 


0 


0 


0 



tLZWE 

g 

2 

m 

2 


3 


3 


3 


3 


ns 

tHZWE 



B 


7 

0 

10 

0 

13 

0 

15 

0 

20 

ns 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1 ,5 V, input pulse levels of 0 to 3 .OV, and output loading 
of the specified Iol/Ioh and 30 pF load capacitance. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE and tnzwE is less than tLZWE for any given device. 

8. tnzCE and tnzwE are specified with Cl = 5 pF as in part (b) in AC 
Test Loads and Waveforms. Transition is measured ±500 mV from 
steady state voltage. 


9 . The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
eithersignalcanterminateawritebygoingHIGH.The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 


































































































































































CY7C197 



Not es: 

10. WE is HIGH for read cycle. 12. If CE goes HIGH simultaneously with WE HIGH, the output remains 

11. Device is continuously selected, CE = Vil- m a high-impedance state. 
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CY7C197 


_ CYPRESS 
'JF SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CE Controlled)! 10 ’ 12 J 



Topical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 

NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



-55 25 125 


AMBIENT TEMPERATURE (°C) 

NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENTTEMPERATURE (°C) 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



OUTPUT VOLTAGE (V) 
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CY7C197 


' CYPRESS 
TJF SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 

TYPICAL POWER-ON CURRENT 



TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 


0.0 1.0 2.0 3.0 4.0 

SUPPLY VOLTAGE (V) 


5.0 


30.0 
_ 25.0 

CO 

5 200 

I 15.0 

UJ 

Q 10.0 
5.0 
0.0 










/ 




/ 

r 



/I 

/ 

:c = 4.£ 
= 25°( 

1 


/ 

v c 

Ta 

/ 






NORMALIZED I C c vs. CYCLE TIME 


200 400 600 800 1000 

CAPACITANCE (pF) 



10 20 30 40 

CYCLE FREQUENCY (MHz) 


7C197 Truth Table 


CE 

WE 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

12 

CY7C197— 12DC 

D14 

Commercial 


CY7C197-12LC 

L54 



CY7C197— 12PC 

P13 



CY7C197- 12VC 

V13 


15 

CY7C197— 15DC 

D14 

Commercial 


CY7C197-15LC 

L54 



CY7C197-15PC 

P13 



CY7C197-15VC 

V13 



CY7C197- 15DMB 

D14 

Military 


CY7C197— 15KMB 

K73 



CY7C197— 15LMB 

L54 


20 

CY7C197— 20PC 

P13 

Commercial 


CY7C197— 20VC 




CY7C197— 20DMB 


Military 


CY7C197-20KMB 




CY7C197— 20LMB 

L54 


25 

CY7C197— 25DC 

D14 

Commercial 


CY7C197— 25LC 

L54 



CY7C197— 25PC 

P13 



CY7C197— 25VC 

V13 



CY7C197— 25DMB 

D14 

Military 


CY7C197— 25KMB 




CY7 Cl 97 — 25LMB 

L54 


35 

CY7C197— 35DC 

D14 

Commercial 


CY7C197— 35LC 

L54 



CY7C197— 35PC 

P13 



CY7C197— 35VC 

V13 



CY7C197— 35DMB 

D14 

Military 


CY7C197— 35KMB 

K73 



CY7C197— 35LMB 

L54 


45 

CY7C197— 45DC 

D14 

Commercial 


CY7C197-45LC 

L54 



CY7C197— 45PC 

P13 



CY7C197— 45VC 

V13 



CY7C197— 45DMB 

D14 

Military 


CY7C197— 45KMB 

K73 



CY7C197— 45LMB 

L54 



Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 



Subgroups 

Voh 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 


1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 

IsBI 

1,2,3 

ISB2 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10,11 

Iaa 

1, 8, 9, 10,11 

tOHA 

1, 8, 9, 10,11 

tACE 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSCE 

7, 8, 9, 10, 11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10, 11 


Document#: 38-00078-1 
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CY7C198 

CY7C199 




Features 

• Automatic power-down when 
deselected 

• CMOS for optimum speed/power 

• High speed 

— 25 ns 

• Low active power 

— 880 mW 

• Low standby power 

— 220 mW 

• TTL-compatible inputs and outputs 

• Capable of withstanding greater than 
2001 V electrostatic discharge 


Functional Description 

The CY7C198 and CY7C199 are high- 
performance CMOS static RAMs orga- 
nized as 32,768 words by 8 bits. Easy 
memory expansion is pr ovide d by an ac- 
tive LOW chip ena ble ( CE) and active 
LOW output enable (OE) and three-state 
drivers. Both devices have an automatic 
power-down feature, reducing the power 
consumption by 75% when deselected. 
The CY7C199 is in the space-saving 
300-mil-wide DIP package and leadless 
chip carrier. The CY7C198 is in the stan- 
dard 600-mil-wide package. 

An active LOW write enable signal (WE) 
controls the writin g/rea din g op eration of 
the memory. When CE and WE inputs are 


both LOW, data on the eight data input/ 
output pins (I/Oo through I/O7) is written 
into the memory location addressed by the 
address present on the address pins (Ao 
through A14). Reading the device is ac- 
complished by selectingthe device and en- 
abling the ou tputs , CE and (5E active 
LOW, while WE remains inactive or 
HIGH. Under these conditions, the con- 
tents of the location addressed by the in- 
formation on address pins is present on 
the eight data input/output pins. 

The input/output pins remain in a high- 
impedance state unless the chip is se- 
lecte d, out puts are enabled, and write en- 
able (WE) is HIGH. A die coat is used to 
ensure alpha immunity. 


co 

2 

< 

oc 

</) 




Selection Guide 


7098- 12 

7099- 12 


| Maximum Access Time (ns) 

12 II 

Maximum Operating 
Current (mA) 

Commercial 

160 

Military 


| Maximum Standby Current (mA) 



Shaded area contains advanced information. 


7098— 15 

7099- 15 

7098— 20 

7099- 20 

7098- 25 

7099- 25 

7098- 35 

7099- 35 

7098- 45 

7099- 45 

7098- 55 

7099- 55 

: . 15 

20 

25 

35 

45 

55 


160 

160 

150 

150 

150 

180 

180 

160 

160 

160 

160 

40 

40 

35 

35 

35 

35 
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=jSSSrJr CYPRESS 

~ =r = SEMICONDUCTOR - - 1 

Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 20 mA 


CY7C198 

CY7C199 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


-0.5 V to + 7.0 V 
-3.0V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military! 1 ] 

- 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vih 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short Circuit 
Current! 3 ] 

Icc 

Vcc Operating Supply 
Current 

ISBI 

Automatic CE 
Power-DownCurrent — 
TTL Inputs 

ISB2 

Automatic CE 
Power-DownCurrent — 
CMOS Inputs 


7098 - 12 

7099 - 12 


7098 - 15 

7099 - 15 


7098 - 20 

7099 - 20 


Test Conditions 


Vcc - Min., Iqh = ~ 4.0 mA 


Vcc = Min., Iql = 8.0 mA 


Min. Max. Min. Max. Min. Max. 



Shaded area contains advanced information. 

Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 


Not more than one output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 
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CY7C199 



CYPRESS 

'-—= =? SEMICONDUCTOR 


Electrical Characteristics Over the Operating Rangel 2 ! (continued) 






7C198-25 

7C199—25 

7C198— 35, 45, 55 
7C199— 35, 45, 55 


Parameters 

Description 

Test Conditions 


Min. 

Max. 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc ~ Min., Ioh == ~ 4.0 mA 

2.4 


2.4 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iol — 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vi < Vcc? Output Disabled 

-10 

+ 10 

-10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 3 ] 

Vcc = Max., Vqut =: GND 


-300 


-300 

mA 

Icc 

Vcc Operating Supply 

Curr en t 

Vcc = Max., Iout “ 0 mA, 

f = f MAX = 1/tRC 

ComT 


160 


150 

mA 



Mil 


160 


160 


ISBl 

Automatic CE 
Power-DownCurrent — 
TTL Inputs 

Max. Vcc? CE >i Vih, Vin >i Vjh 
or Vin <. Vil? f = fMAX 


35 


35 

mA 

ISB2 

Automatic CE 
Power-DownCurrent — 
CMOS Inputs 

Max. Vcc, > V C c - 0.3V 

Vin > V C c “ 0.3V or Vin < 0.3V, f=0 


20 


20 

mA 


Capacitance t 4 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

InputCapacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

pF 


Note: 

4. Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 


R1 481 Q 
5Vo wv — 

OUTPUT^ f 


30 pF -T- 

INCLUDING 4= 
JIG AND " 
SCOPE 


R2 

255Q 


R1 481 Q 
5Vo wv-j 

OUTPUTo f 


5pF J 

INCLUDING 4: 
JIG AND “ 
SCOPE 


R2 

255Q 


Cl 98-5 


(a) 


(b) 


ALL INPUT PULSES 


3.0V • 


GND 


10% 


A 


<5 ns 


90% 


K 


90% 

10% 


h*- < 5 ns 


Cl 98-6 


Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT o ww o 1 .73V 
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CY7C198 

CY7C199 


Switching Characteristics Over the Operating Ranged 5 i 


Parameters 

Description 

7098- 12 

7099- 12 

7098- 15 

7099- 15 

7098- 20 

7099- 20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

12 


15 


20 


ns 

*AA 

Address to Data Valid 


12 


15 


20 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


ns 

*ACE 

CE LOW to Data Valid 


12 


15 


20 

ns 

tDOE 

OE LOW to Data Valid 


6 


8 


10 

ns 

tLZOE 

OE LOW to Low Zt 7 l 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High Zl 6 > 7 J 


7 


8 


10 

ns 

tLZCE 

CE LOW to Low 

3 


3 


3 


ns 

tHZCE 

CE HIGH to High Zt 6 ’ 7 ! 


7 


8 


10 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


12 


15 


20 

ns 

WRITE CYCLE! 8 ’ 9 1 

twc 

Write Cycle Time 

12 


15 


20 


ns 

tsCE 

CE LOW to Write End 

9 


10 


15 


ns 

*AW 

Address Set-Up to Write End 

9 


10 


15 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 

■■ 

0 


0 


ns 

tpWE 

WE Pulse Width 

9 

H 

10 

■■ 

15 


ns 

tSD 

Data Set-Up to Write End 

7 

■ ■ 

8 


10 


ns 

*HD 

Data Hold from Write End 

0 


0 


0 


ns 

tHZWE 

WE LOW to High Zt 6 l 


7 


7 


10 

ns 

tLZWE 

WE HIGH to Low Zl ? ] 

3 


3 


3 


ns 


Shaded area contains advanced information. 

Notes: 

5 . Test conditions assume signal transition time of5nsorless, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 30-pF load capacitance. 

6. tHZOE> tHZCEj and tnzWE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

7. At any given temperature and voltage condition, tnzCE is less than 
tLZCE, tnzoE is less than tLZOE, and t H zWE is less than tLzwE for any 
given device. 


8. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

9. The minimum write cycle time for write cycle #3 (WE controlled, OE 
LOW) is the sum of tnzWE and tsD- 
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CY7C198 

CY7C199 


— — ^ SEMICONDUCTOR 1 - -- 

Switching Characteristics Over the Operating Rangel 2 * 5] (continued) 


Parameters 

Description 

7C198-25 

7C199-25 

7098- 35 

7099- 35 

7098- 45 

7099- 45 

7098- 55 

7099- 55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

25 


35 


45 


55 


ns 

*AA 

Address to Data Valid 


25 


35 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tACE 

CE LOW to Data Valid 


25 


35 


45 


55 

ns 

tDOE 

OE LOW to Data Valid 


15 


20 


20 


20 

ns 

tLZOE 

OE LOW to Low Zt 7 l 

3 


3 


3 


3 


ns 

tHZOE 

OE HIGH to High Zl 6 ' 7 ! 


13 


15 


20 


25 

ns 

tLZCE 

CE LOW to Low 

3 


3 


3 


3 


ns 

tHZCE 

CE HIGH to High Z^ 7 i 


13 


15 


20 


25 

ns 

tpu 

CE LOW to Power-Up 

0 


0 


0 


0 


ns 

tpD 

CE HIGH to Power-Down 


20 


20 


25 


25 

ns 

WRITE CYCLEl 8 ’ 9 J 

twc 

Write Cycle Time 

25 


35 


45 


50 


ns 

tSCE 

CE LOW to Write End 

20 


30 


40 


50 


ns 

tAW 

Address Set-Up to Write End 

20 


30 


40 


50 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

20 


25 


30 


40 


ns 

tSD 

Data Set-Up to Write End 

15 


17 


20 


25 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tHZWE 

WE LOW to High Zl 6 l 


13 


15 


20 


25 

ns 

tLZWE 

WE HIGH to Low zFi 

3 


3 


3 


3 


ns 


Switching Waveforms 

Read Cycle No. it 10 ’ n l 



Notes: 

10. Device is continuously selected. OE, CE = Vjl. 11. WE is HIGH for read cycle. 
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f CYPRESS 
JJF SEMICONDUCTOR 


Switching Waveforms (continued) 
Read Cycle No. 2t llj 12 J 


CY7C198 

CY7C199 




Notes: 

12. Address valid prior to or coincident with CE transition LOW. 14. If CE goes HIGH simultaneously with WE HIGH, the output remains 

13. Data I/O is high impedance if OE = V m . in a high-impedance state. 
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CY7C198 

CY7C199 



' CYPRESS 
SEMICONDUCTOR 


Switching Waveforms (continued) 

Write Cycle No. 3 (WE Controlled, OE LOW)t 9 ’ 14 1 



2 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
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CY7C198 

CY7C199 



Typical DC and AC Characteristics (continued) 


TYPICAL POWER-ON CURRENT 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


NORMALIZED I C c vs. CYCLE TIME 


V CC : 

Ta = 

= 5.0V 

25°C 


V| N = 

0.5V 






10 20 30 40 

CYCLE FREQUENCY (MHz) 


Truth Table 


CE 

WE 

OE 

Inputs/Outputs 

Mode 

Power 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

Standby (I SB ) 

L 

H 

L 

Data Out 

Read 

Active (I C c) 

L 

L 

X 

Data In 

Write 

Active (Ice) 

L 

H 

H 

HighZ 

Deselect, Output Disabled 

Active (Ice) 
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. = SEMCONDUCTOR 


CY7C198 

CY7C199 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C198— 12DC 

D16 

Commercial 

12 

CY7C199— 12DC 

D22 

Commercial 

CY7C198-12LC 

L55 

CY7C199-12LC 

L54 

CY7C198-12PC 

P15 

CY7C199-12PC 

P21 

15 

CY7C198-15DC 

D16 

Commercial 

CY7C199— 12VC 

V21 

CY7C198— 15LC 

L55 

15 

CY7C199— 15DC 

D22 

Commercial 

CY7C198-15PC 

P15 

CY7C199-15LC 

L54 

CY7C198- 15DMB 

D16 

Military 

CY7C199-15PC 

P21 

CY7C198- 15LMB 

L55 

CY7C199— 15VC 

V21 

20 

CY7C198— 20DC 

D16 

Commercial 

CY7C199- 15DMB 

D22 

Military 

CY7C198— 20LC 

L55 

CY7C199-15KMB 

K74 

CY7C198— 20PC 

P15 

CY7C199— 15LMB 

L54 


D16 

Military 

20 

CY7C199— 20DC 

D22 

Commercial 

CY7C198— 20LMB 

L55 

CY7C199— 20LC 

L54 

25 

CY7C198— 25DC 

D16 

Commercial 

CY7C199— 20PC 

P21 

CY7C198— 25LC 

L55 

CY7C199— 20VC 

V21 

CY7C198-25PC 

P15 

CY7C199— 20DMB 

D22 

Military 

35 

CY7C198— 35DC 

D16 

Commercial 

CY7C199— 20KMB 

K74 

CY7C198— 35LC 

L55 

CY7C199— 20LMB 

L54 

CY7C198— 35PC 

P15 

25 

CY7C199— 25DC 

D22 

Commercial 

CY7C198— 35DMB 

D16 

Military 

CY7C199— 25LC 

L54 

CY7C198 — 35LMB 

L55 

CY7C199— 25PC 

P21 

45 

mr 1 1 1 1 1 1 mi h— 

D16 

Commercial 

CY7C199— 25VC 

V21 


L55 

25 

CY7C199— 25DMB 

D22 

Military 

CY7C198— 45PC 

P15 

CY7C199— 25KMB 

K74 

CY7C198— 45DMB 

D16 

Military 

CY7C199— 25L54 

L54 

CY7C198— 45LMB 

L55 

35 

CY7C199— 35DC 

D22 

Commercial 

55 

CY7C198 — 55DC 


Commercial 

CY7C199— 35LC 

L54 

CY7C198— 55LC 

L55 

CY7C199— 35PC 

P21 

CY7C198— 55PC 

P15 

CY7C199— 35VC 

V21 

CY7C198 — 55DMB 


Military 

CY7C199— 35DMB 

D22 

Military 

CY7C198 — 55LMB 


CY7C199— 35KMB 

K74 

Shaded area contains advanced information. 




CY7C199— 35LMB 

L54 







45 

CY7C199— 45DC 

D22 

Commercial 







CY7C199— 45LC 

L54 








CY7C199— 45PC 

P21 








CY7C199— 45VC 

V21 








CY7C199— 45DMB 

D22 

Military 







CY7C199— 45KMB 

K74 








CY7C199— 45LMB 

L54 







55 

CY7C199— 55DC 

D22 

Commercial 







CY7C199-55LC 

L54 








CY7C199-55PC 

P21 








CY7C199— 55VC 

V21 








CY7C199— 55DMB 

D22 

Military 







CY7C199— 55KMB 

K74 








CY7C199— 55LMB 

L54 



Shaded area eontains advanced information. 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V 0 L 

1,2,3 

VlH 

1,2,3 

VlL Max. 

1, 2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1, 2,3 

ISBI 

1, 2,3 

ISB2 

1, 2,3 


CY7C198 

CY7C199 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7,8,9, 10, 11 

Ua 

7, 8, 9, 10, 11 

*OHA 

7, 8, 9, 10, 11 

*ACE 

7, 8, 9, 10, 1 1 

*DOE 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tsCE 

7, 8,9, 10,11 

*AW 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10, 11 

IPWE 

7, 8, 9, 10, 11 

tSD 

7, 8, 9, 10, 11 

tHD 

7, 8, 9, 10,11 
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PRELIMINARY 


CY7B199 



CYPRESS 
SEMICONDUCTOR 


32,768 x 8 Static R/W RAM 


Features 

• High speed 

— tAA = 10 ns 

• BiCMOS for optimum speed/power 

• Low active power 

— 935 mW 

• Low standby power 

— 165 mW 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The and CY7B199 is a high-performance 
BiCMOS static RAM organized as 32,768 
words by 8 bits. Easy memory expansion is 
prov ided by an active LOW chip e nabl e 
(CE), an active LOW output enable (OE), 
and three-state drivers. The device has an 
automatic power-down feature, reducing 
the power consumption by more than 60% 
when deselected. 

An active LOW write enable signal (WE) 
controls the writing op erati on of the 
memory. When CE and WE inputs are 
both LOW, data on the eight data input/ 
output pins (I/Oo through I/O7) is written 
into the memory location specified on the 
address pins (Aq through A14). 


Reading the device is accomplished by tak- 
ing chip enable ( CE) and output enable 
(OE) LOW, while WE remains inactive or 
HIGH. Under these conditions, the con- 
tents of the location specified on the ad- 
dress pins is present on the eight data input/ 
output pins. 

The eight input/output pins (I/Oo through 
I/O7) are placed in a high-impedance state 
when the device is deselect ed ( CE HIGH), 
the outputs are disabled (OE HIGH), or 
during a write operation (WE LOW). 

The CY7B199 is available in space-saving 
300-mil-wide DIPs and SOJs. 


Logic Block Diagram 


Pin Configurations 



i/o„ 


I/O, 


l/0 2 


l/0 3 


l/0 4 

l/0 5 

i/o 6 


l/0 7 


DIP/SOJ 
Top View 


A«C 

1 

28 

3 

Vcc 

A«C 

2 

27 

3 

WE 

AzC 

3 

26 

3 

A 4 

AeC 

4 

25 

3 

As 

AeC 

5 

24 

3 

a 2 

A 10 C 

6 

23 

3 

A, 

A 11 [ 

7 7B199 

22 

3 

CE 

A 12 C 

8 

21 

3 

Ao 

A,aC 

9 

20 

3 

CE 

AuC 

10 

19 

3 

V0 7 

1 /O 0 C 

11 

18 

3 

I/O, 

I/O, C 

12 

17 

3 

vo s 

VOil 

13 

16 

3 

1/04 

QND L 

14 

15 

3 

1/03 


LCC 


Top View 


As 

> 1 

28 

Ae 

> 2 

27 

A7 

► 3 

26 

Ae 

> 4 

25 

Ae 

> 5 

24 

A10 

1 6 

23 

A11 

► 7 

22 

A , 2 

> 8 78199 

21 ( 

A13 

r 9 

20) 

A ,4 

r 10 

19< 

I/Oo 

r 11 

18< 

I/O, 

r 12 

1 7 ( 

VO 2 

r 13 

161 

QND 

? 14 

15< 


Vcc 

WE 

A* 

As 

A 2 

A, 

OE 

Aq 

CE 

i/o 7 

l/0 6 

I/O5 

l/0 4 

I/O3 


B199-3 


2 


Selection Guide 




7B199-12 

7B199-15 

7B199-20 

Maximum Access Time (ns) 

10 

12 

15 

20 

Maximum Operating 

Current (mAj 

Commercial 

185 

170 

170 


Military 


170 

170 

170 

Maximum Standby 

Current (mA) 

Commercial 

30 

30 

30 


Military 


40 

40 

40 


Shaded area contains advanced information. 
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CY7B199 



Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage on Vcc Relative to GNDM . - 0.5 V to +7.0V 
DC Voltage Applied to Outputs 

in High Z Stated - 0.5V to +7.0V 

DC Input Voltage - 0.5V to +7.0V 

Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature! 2 ! 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

- 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics! 3 ! Over the Operating Range 


Parameters 

Description 

Test Conditions 

7B199— 10 

78199—12,15, 20 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = ~ 4.0 mA 

mm 


2.4 


V 

VOL 

Output LOW Voltage 

Vcc =: Min., Iol — 8.0 mA 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage! 1 ! 


-0.3 

0.8 

-0.3 

0.8 

V 

Iix 

Input Load Current 

GND < Vi < V cc 

BBS 

csa 

- 10 

+ 10 

pA 


Output Leakage 

Current 

GND< Vi< V C o 

Output Disabled 


m 

- 10 

+ 10 

pA 

los 

Output Short 

Circuit Current! 4 ! 

Vcc = Max., Vqut = GND 


-30 

0 


-300 

mA 

Icc 

V C c Operating 

Supply Current 

Vcc = Max. , Iout = 0 mA, 
f = fMAX = 1/tRC 

JBBSi 


185 


Km 

mA 






ISB 

Automatic CE 
Power-DownCurrent 
- CMOS Inputs 

Max. Vcc, CE > V CC ~ 0 3V, 

Vin > Vcc - 0.3V or Vin < 0.3V, 
f = 0 

Com’l 


30 


30 

mA 

Mil 




40 


Shaded area contains advanced information. 


Capacitance ! 5 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

pF 


Notes: 

1. Vil (min.) = ~ 2.0V for pulse durations of less than 20 ns. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 


4. Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 
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CY7B199 



SEMICONDUCTOR 


AC Test Loads and Waveforms 

R1 481 XI 


R1 481X1 


OUTPUT °“ 


INCLUDING 
JIG AND ~±T 
SCOPE 


T 

T 


OUTPUT 


R2 

255X1 


INCLUDING 
JIG AND ' 
SCOPE 


(a) 


(b) 


Equivalent to: 


THEVENIN EQUIVALENT 

167X1 

OUTPUT O VSA. -O 1 ,73V 


ALL INPUT PULSES 


A 


K 


B199-5 


Switching Characteristics! 3 ’ 6 ] Over the Operating Range 


Parameters 

Description 

7B199—10 

7B199-12 

7B199-15 

7B199-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

*AA 

Address to Data Valid 


10 


12 


15 


20 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tACE 



10 


12 


15 


20 

ns 

tDOE 



6 


7 


10 


12 

ns 

tLZOE 


2 


2 


2 


2 


ns 

tHZOE 

OE HIGH to High Z! 7 > 8 1 


6 


7 


8 


10 

ns 

tLZCE 

CELOWto Low Z! 8 1 

3 


3 


3 


3 


ns 

tHZCE 

CE HIGH to High z! 7 ’ 8 ! 


6 


7 


8 


10 

ns 

tpu 

CE LOW to Power-Up 


0 


0 


0 


0 

ns 

tpD 

CE HIGH to Power-Down 


10 


12 


15 


20 

ns 

WRITE CYCLE! 910 ! 

twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

tsCE 

CE LOW to Write End 

8 


9 


10 


15 


ns 

Uw 

Address Set-Up to Write End 

00 

■■ 

9 


10 


15 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

8 


9 


10 


15 


ns 

tSD 

Data Set-Up to Write End 

6 


7 


8 


10 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


ns 

tLZWE 

We high to Low zm 

2 


2 


2 


2 


ns 

tHZWE 

WE LOW to High zl 7 > 8] 


5 


7 


7 


10 

ns 


Shaded area contains advanced information. 

Notes: 

6. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1 .5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified Iol/Ioh and 20-pF load capacitance. 

7. tnzOEj tHZCE, and tnzwE are specified with a load capacitance of 5 
pF as in part (b) of AC Test Loads. Transition is measured ±500 mV 
from steady state voltage. 

8. At any given temperature and voltage condition, tnzCE is less than 
tLZCE, tHZOE is less than t L zoE, and t H zWE is less than tLzwE for any 
given device. 


9. The inter nal w rite time of the memory is defined by the overlap of CE 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
cither signal will terminate a write by going HIGH. The input data set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

10. The mi n imum write cycle time for Write Cycle No. 3 (WE Controlled, 
OH LOW) is the sum of tnzwE and tsD- 
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PRELIMINARY 


CY7B199 



Write Cycle No. 1 (CE Controlled)! 14 ' 15] 



Notes: 

11. Device is continuously selected. OE, CE = Vil- 14. Data I/O is high impedance if OE = Vm- 

12. WE is HIGH for read cycle. 15. IfCE goes HIGH simultaneously with WE HIGH, the output remains 

13. Address valid prior to or coincident with CE transition LOW. in a high-impedance state. 
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btLMIUUM UU^ 1 LJK = 


Switching Waveforms (continued) 

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)! 1415 ! 




Truth Table 


CE 

WE 

OE 

I/O 0 - i/o 7 

Mode 

Power 

H 

X 

X 

HighZ 

Power-Down 

Standby (I S b) 

L 

H 

L 

Data Out 

Read 

Active (I C c) 

L 

L 

X 

Data In 

Write 

Active (Ice) 

L 

H 

H 

HighZ 

Selected, Output Disabled 

Active (I C c) 
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CY7B199 




CYPRESS 

SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7B199 - 10DC 

D22 

Commercial 

CY7B199— 10LC 

TBD 

CY7B199-10PC 

P21 

CY7B199 — 10VC 

V21 

12 

CY7B199— 12DC 

D22 

Commercial 

CY7B199— 12LC 

TBD 

CY7B199— 12PC 

P21 

CY7B199-12VC 

V21 

CY7B199— 12DMB 

D22 

Military 

CY7B199— 12LMB 

TBD 

15 

CY7B199— 15DC 

D22 

Commercial 

CY7B199— 15LC 

TBD 

CY7B199-15PC 

P21 

CY7B199— 15VC 

V21 

CY7B199— 15DMB 

D22 

Military 

CY7B199— 15LMB 

TBD 

20 

CY7B 1 99 — 20DMB 

D22 

Military 

CY7B 1 99 — 20LMB 

TBD 


Shaded area contains advanced information. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

Vjl Max. 

1, 2,3 

Iix 

1, 2,3 

loz 

1, 2,3 

Icc 

1, 2,3 

ISBl 

1, 2,3 

ISB2 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

tRC 

7, 8, 9, 10, 11 

*AA 

7, 8, 9, 10,11 

tOHA 

7, 8, 9, 10,11 

Iace 

7, 8, 9, 10, 11 

Idoe 

7, 8, 9, 10,11 

WRITE CYCLE 

twc 

7, 8, 9, 10,11 

ISCE 

7, 8, 9, 10,11 

tAW 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

tpWE 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10, 11 

*HD 

7, 8, 9, 10, 11 


Document#: 38-00160-B 
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CYPRESS 
SEMICONDUCTOR 


ADVANCED INFORMATION 


CY7C1001 

CY7C1002 


256K x 4 Static R/W RAM 


with Separate I/O 


Features 

• Highspeed 

— tAA = 15 ns 

• Transparent write (7C1001) 

• CMOS for optimum speed/power 

• Low active power 

— 800 mW 

• Low standby power 

— 250 mW 

• Low data-retention power 

— 100 pW at 2.0V 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C1001 and CY7C1002 are high- 
performance CMOS static RAMs orga- 
nized as 262,144 x 4 bits with separate I/O. 
Easy memory expansion is provided by ac- 
tive LOW chip enable (CE) and three-state 
drivers. They have an automatic power- 
down feature, reducing the power con- 
sumption by more than 65% when dese- 
lected. 

Writing to the device is accomplished by 
takin g bot h chip enable (CE) and write en- 
able (WE) inputs LOW. Data on the four 
input pins (Io through I 3 ) is written into the 
memory location specified on the address 
pins (Aq through A 17 ). 


Readingthe device is accomplished by taking 
chip enable (CE) LOW while write enable 
(WE) remains HIGH. Under these condi- 
tions, the contents of the memory location 
specified on the address pins will appear on 
the four data output pins (Oo through O 3 ). 

The data output pins on the CY7C1001 and 
the CY7C1002 are placed in a high-impe- 
dance state when the device is deselected 
(CE HIGH). The CY7C1002’s outputs are 
also placed in a high-imped ance state during 
a write operation (CE and WE LOW). In a 
write operation on the CY7C1001, the out- 
put pins will track the inputs after a specified 
delay. 

The CY7C1001 and CY7C1002 are available 
in standard 300-mil-wide DIPs and SOJs. 





70001—15 

70002-15 

70001-20 

70002-20 

70001-12 

70002-12 

Maximum Access Time (ns) 

15 

20 

25 

Maximum Operating Current 

Commercial 

145 

145 

145 

Military 


150 

150 

Maximum Standby Current (mA) 

Commercial 

45 

45 

45 

Military 


50 

50 


Document#: 38-00200 
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ADVANCED INFORMATION CY7C1006 


CYPRESS 
SEMICONDUCTOR 


256K x 4 Static R/W RAM 


Features 

• Highspeed 

— tAA = 15 ns 

• CMOS for optimum speed/power 

• Low active power 

— 800 mW 

• Low standby power 

— 250 mW 

• Low data-retention power 

— 100 fiW at 2.0V 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C1006 is a high-performance 
CMOS static RAM organized as 262,144 
words by 4 bits. Easy memory expansion is 
provided by an active LOW chip enable 
(CE), an active LOW output enable (OE), 
and three-state drivers. The device has an 
automatic power-down feature that re- 
duces power consumption by more than 
65% when deselected. 

Writing to the device is accomplished by 
t akin g chip enable (CE) and write enable 
(WE) inputs LOW Data on the four I/O 
pins (I/Oo through I/O 3 ) is then written into 
the location specified on the address pins 
(Aq through An). 


Reading from the device is accomplished by 
taking chip enable (CE) and output e nable 
(OE) LOW while forcing write enable (WE) 
HIGH. Under these conditions, the contents 
of the memory location specified by the ad- 
dress pins will appear on the four I/O pins. 

The four input/output pins (I/Oo through 1 / 
O 3 ) are placed in a high-impedance state 
when the device is deselected (CE HIGH), 
the outputs are disabled (OE HIGH ), or dur- 
ing a write operation (CE and WE LOW). 

The CY7C1006 is available in standard 
300-mil-wide DIPs and SOJs. 


Logic Block Diagram 


Pin Configuration 


Ai 

A 2 

A 3 

A 4 

As 

A6 

A 7 



I/O 3 

l/0 2 


l/Oi 


I/Oo 


CE 


WE 

OE 


DIP/SOJ 
Top View 

Ao 
Ai 
A 2 
A 3 
A4 
A 5 
Ae 

a 7 
A8 
a 9 

A10 
CE 
OE 
GND 


Cl 006-2 



Cl 006-1 


Selection Guide 



7C1006— 15 

7C1006— 20 

7C1006— 12 

Maximum Access Time (ns) 

15 

20 

25 

Maximum Operating Current (mA) 

Commercial 

145 

145 

145 

Military 


150 

150 

Maximum Standby Current (mA) 

Commercial 

45 

45 

45 

Military 


50 

50 
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ADVANCED INFORMATION^ CY7C1007 
SEMICONDUCTOR 1M x 1 Static R/W RAM 


Features 

• Highspeed 

— L\A = 15 ns 

• CMOS for optimum speed/power 

• Low active power 

— 770 mW 

• Low standby power 

— 250 mW 

• Low data-retention power 

— 100 pW at 2.0V 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 


Functional Description 

The CY7C1007 is a high-performance 
CMOS static RAM organized as 1,048,576 
words by 1 bit. Easy memory expansion is 
provided by an active LOW chip enable 
(CE) and three-state drivers. The device 
has an automatic power-down feature that 
reduces power consumption by more than 
65% when deselected. 

Writing to the device is accomplished by 
t akin g chip enable (CE) and write enable 
(WE) inputs LOW Data on the input pin 
(Din) is written into the memory location 
specified on the address pins (Aq through 
A 19 ). 


Reading from the device is accomplished by 
taking c hip enable (CE) LOW while write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the memory loca- 
tion specified by the address pins will appear 
on the data output (Dqut) pin. 

The output pin (Dout) is placed in a high- 
impedance state when the device is dese- 
lected (CE H IGH ) or during a write opera- 
tion (CE and WE LOW). 

The CY7C1007 is available in standard 
300-mil-wideDIPs and SOJs. 


Logic Block Diagram Pin Configurations 

DIP/SOJ 



Cl 007-1 


Selection Guide 


7C1007— 15 

Maximum Access Time (ns) 15 

Maximum Operating Current (mA) Commercial 140 

Military 

Maximum Standby Current (mA) Commercial 45 

Military 


7C1007— 20 

7C1007— 25 

20 

25 

140 

140 

145 

145 

45 

45 

50 

50 


Document#: 38-00198 
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ADVANCED INFORMATION^ 

SEMICONDUCTOR 128Kx8St 


CY7C1009 


128K x 8 Static R/W RAM 


Features 

• Highspeed 

— t A A = 15 ns 

• CMOS for optimum speed/power 

• Low active power 

— 825 mW 

• Low standby power 

— 250 mW 

• Low data-retention power 

— 100 (iW at 2.0 V 

• Automatic power-down when 
deselected 

• TTL-compatible inputs and outputs 

• Easy memory expansion with CEi, 
CE 2 , and OE options 


Functional Description 

The CY7C1009 is a high-performance 
CMOS static RAM organized as 131,072 
words by 8 bits. Easy memory expansion is 
provided by an active LOW chip enable 
(CEi), an active HIGH chip enable (CE 2 ), 
an active LOW output enable (OE), and 
three-state drivers. Both devices have an 
automatic power-down feature that re- 
duces power consumption by more than 
65% when deselected. 

Writing to the device is accomplished by 
takin g chip enable one (CEi) and write en- 
able (WE) inputs LOW and chip enable 
two (CE 2 ) input HIGH. Data on the eight 
I/O pins (I/Oo through I/O 7 ) is then written 
into the location specified on the address 
pins (Aq through Ai 6 ). 


Reading from the device is accomplished by 
takin g chi p enable one (CEi) and output en- 
able (OE) LOW while forcing write enable 
(WE) and chip enable two (CE 2 ) HIGH. Un- 
der these conditions, the contents of the 
memory location specified by the address 
pins will appear on the I/O pins. 

The eight input/output pins (I/Oo through 1/ 
O 7 ) are placed in a high-impedance state 
when the device is deselected (CEi HIGH or 
CE 2 LOW), the outputs are disabled (OE 
HIGH), or during a write operation (CEi 
LOW, CE 2 HIGH, and WE LOW). 

The CY7C1009 is available in standard 
300-mil-wide DIPs and SOJs. 



Pin Configurations 


DIP/SOJ 
Top View 


NCC 

" ^ 

'll 

3 V C C 

A16C 

2 

31 

3 a 15 

A 14C 

3 

30 

3 CE2 

A12C 

4 

29 

3 WE 

A7C 

5 

28 

3 a 13 

AeC 

6 

27 

3 a 8 

As C 

7 

26 

3 a 9 

A4C 

8 

25 

3 An 

a 3 C 

9 

24 

3 OE 

a 2 C 

10 

23 

3 A 10 

AlC 

11 

22 

3 CEi 

AoC 

12 

21 

3 i/o 7 

I/Ooc 

13 

20 

3 l/Oe 

1 /O 1 c 

14 

19 

3 1/O5 

I/02C 

15 

18 

3 i/o 4 

GND C 

16 

17 

3 1/03 


Selection Guide 

7C1009— 15 7C1009— 20 7C1009-25 

Maximum Access Time (ns) 15 20 25 

Maximum Operating Current (mA) Commercial 150 150 150 

Military 155 155 

Maximum Standby Current (mA) Commercial 45 45 45 

Military 50 50 

Document#: 38-00199 
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This is an abbreviated datasheet 
Contact a Cypress representative 
for complete specifications. 


CY7M194 


CYPRESS 


!r SEMICONDUCTOR 


64Kx 4 SRAM Module 


Features 

• Very high speed 256K SRAM module 
— Access time of 10 nsec. 

• 300-mil-wide hermetic DIP package 

• Low active power 

— 1.8W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• On-chip decode for speed and density 

• JEDEC pinout — compatible with 
7C194 monolithic SRAMs 

• Small PCB footprint 

— 036 sq. in. 


Functional Description 

The CY7M194 is an extremely high per- 
formance 256-kilobit static RAM module 
organized as 65,536 words by 4 bits. This 
module is constructed using four 16K x 4 
static RAMs in LCC packages mounted 
on a 300-mil-wide ceramic substrate. Ex- 
tremely high speed and density are 
achieved by using BiCMOS SRAMs con- 
taining internal address decoding logic. 

Writing to the module is accomplished 
when the chip enable (CE) and write en- 
able (WE) inputs are both LOW. Data on 
the four input pins (I/Oq through I/O 3 ) of 


the device is written into the memory lo- 
cation specified on the address pins (Ao 
through A 15 ). 

Reading the device is accomplished by 
taking the chi p ena ble (CE) LOW, while 
write enable (WE) remains inactive or 
HIGH. Under these conditions, the 
contents of the memory location specified 
on the address pins (Ao through A 15 ) 
will appear on the four output pins (I/Oq 
through I/O 3 ). 

The data output pins remain in a high- 
impedance state unless the m odule is se- 
lected and write enable (WE) is HIGH. 


Logic Block Diagram 


Pin Configuration 



l/O 0 - I/O3 


DIP 

Top View 


AgC 

1 

24 

I] v cc 

a 7 C 

2 

23 

□Ab 

AbII 

3 

22 

—3 A4 

A9C 

4 

21 

□ A3 

> 

0 

n 

5 

20 

□ Aa 

An P 

6 

19 

□ A, 

> 

PO 

n 

7 

18 

□ Ao 

a 13 C 

8 

17 

□ 1/O3 

A14 C 

9 

16 

□ l/Oz 

A15 C 

10 

15 

□ I/O, 

ceC 

11 

14 

□ I/Oq 

GND C 

12 

13 

■ iVlsi 


Ml 94-1 


M194-2 


2 


Selection Guide 



lllMp-IO 

I? mm w 

7M 194-15 

7M 194-20 

Maximum Access Time (ns) 

liliii ■■ ■ 

iMUMl 

15 

20 

Maximum Operating 

Current (mA) 

Commercial 

ggg =325 

325 

325 

20 

Military 


m 

375 

375 

Maximum Standby 

Current (mA) 

Commercial 

200 

: ; 200 

200 


Military 


1 250 

250 

250 


Shaded area contains preliminary information. 
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CY7M199 



Features 

• Very high speed 256k SRAM module 
— Access time of 10 nsec. 

• 300-mil-wide hermetic DIP package 

• Low active power 
— 2.1W (max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• On-chip decode for speed and density 

• JEDEC pinout— compatible with 
7C199 monolithic SRAMs 

• Small PCB footprint 
— 0.42 sq. in. 


Functional Description 

The CY7M199 is an extremely high per- 
formance 256-kilobit static RAM module 
organized as 32,768 words by 8 bits. This 
module is constructed using four 16k x 4 
static RAMs in LCC packages mounted 
on a 300-mil-wide ceramic substrate. Ex- 
tremely high speed and density are 
achieved by using BiCMOS SRAMs con- 
taining internal address decoding logic. 

Writing to the module is accomplished 
when the chip enable (CE) and write en- 
able (WE) inputs are both LOW. Data on 
the eight input pins (VOq through I/O 7 ) of 
the device is written into the memory loc- 


ation specified on the address pins (Ao 
through A 14 ). 

Reading the device is accomplished by 
taking die chip enable (CE) and output 
enabl e (OE) LOW, while write enable 
(WE) remains inactive or HIGH. Under 
these conditions, the contents of the 
memory location specified on the address 
pins (Ao through A 14 ) will appear on the 
eight output pins (I/Oo through I/O 7 ). 

The data output pins remain in a high-im- 
pedance state unless the module is se- 
lecte d, out puts are enabled, and write en- 
able (WE) is HIGH. 



M199-1 


M199-2 


Selection Guide 


Maximum Access Time (ns) 

Maximum Operating 

Commercial 

Current (mAj 

Military 

Maximum Standby 

Commercial 

Current (mA) 

Military 



Shaded area contains preliminary information. 


mw+n 7M199-15 7M 199-20 

n 15 20 

m 375 

llilllll 425 425 

iiiii 200 

250 ' 250 250 
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CY7M199 


CYPRFSS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, not tested.) 


- 55°Cto +125°C 


Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 0.5V to +7.0V 

Electrical Characteristics Over the Operating Range 


Output Current into Outputs (LOW) 20 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

— 55°Cto +125°C 

5V ± 10% 


Parameters 

Description 

VOH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

VlL 

Input LOW Voltage! 1 ! 

Iix 

Input Load Current 

loz 

Output Leakage Current 

Icc 

Vcc Operation Supply Current 

ISB 

Automatic CE 

Power-Down Current 


Test Conditions 


Ioh = — 4.0 mA 

Com’l 

mm 


V 

Iqh = “ 2.0 mA 

Mil 

MM 




Vcc = Min., Iql ~ 8.0 mA 


GND<Vi<V CC 


Vql ^ Vo < Vco Output Disabled 


Vcc = Max., I out = 0 mA 
CE< V IL 


Vcc = Max., CE > Vih, 
Min. Duty Cycle = 100% 



Capacitance PI 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f == 1 MHz, 

35 

pF 

CoUT 

Output Capacitance 

V CC = 5.0V 

25 

pF 


Notes: 

1. ViL( m in.) = -3.0V for pulse widths less than 20 ns. 

AC Test Loads and Waveforms 


Tested on a sample basis. 


R1 481X1 R1 481X1 



(a) (b) 

M199-3 Ml 99-4 
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CY7M199 



Switching Characteristics Over the Operating Rangel 3 ] 


Parameters 

Description 

7M199-10 

7M199-12 

7M199-15 

7M199-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle ! 

tRC 

Read Cycle Time 

10 


12 


15 


20 


ns 

*AA 

Address to Data Valid 


10 


12 


15 


20 

ns 

tQHA 

Data Hold from Address Change 

2 


3 


3 


3 


ns 


CE LOW to Data Valid 


10 


12 


15 


20 

ns 

tDOE 

OE LOW to Data Valid 


8 


10 


8 


10 

ns 

tLZOE 

OE LOW to LowZ 

2 


2 


3 


3 


ns 

tHZOE 

OE HIGH to High Z 


8 




8 


9 

ns 

tLZCE 

CE LOW to LowZ 

2 : 


3 


3 


3 


ns 

tHZCE 

CE HIGH to High ZW 


6 


8 


8 


8 

ns 

tpu 


0 


0 


0 


0 


ns 

tPD 



10 


12 


15 


20 

ns 

Write Cycle | 

twc 

Write Cycle Time 

10 


12 


15 


20 


ns 

tsCE 

CE LOW to Write End 

8 


10 


12 


15 


ns 

Uw 

Address Set-Up to Write End 



10 


12 


15 


ns 

*HA 

Address Hold from Write End 

1 


1 


1 


1 


ns 

tSA 

Address Set-Up from Write Start 

0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

8 


10 


12 


15 


ns 

tSD 

Data Set-Up to Write End 

8 


10 


10 


10 


ns 

tHD 

Data Hold from Write End 

1 


1 


1 


1 


ns 

tLZWE 

WE HIGH to LowZ 

3 


5 


5 




ns 

tHZWE 

WE LOW to High ZM 

0 

5 


7 

0 

7 

0 


ns 


Shaded area contains preliminary information. 

Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing 5. WE is HIGH for read cycle, 

reference levels of 1 .5 V, input levels of 0 to 3 .OV, and output loading of 6. Device is continuously selected, CE = Vi. 

the specified IoiTIoh and 30-pF load capacitance. 

4. tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

Switching Waveforms 

Read Cycle No. 1^ 



« t RC *» 


ADDRESS ^ 

< > 

< 


* t M - 

** tQHA *] 


1 


DATA OUT PREVIOUS DATA VALID ^ 


^ DATA VALID 


Ml 99-5 
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' CYPRESS 
SEMICONDUCTOR 


CY7M199 


Switching Waveforms 

Read Cycle No. 2 ! 5 > 7 ] 




m 


< 

OC 

CO 



Write Cycle No. 1 (WE Controlled)! 8 9 ] 


ADDRESS 

m t wc * 


* ? 

s 

* t SA ► 

11 1 1 1 1 

« t SCE *» 



Ue 


l 

l HA 


« t AW 

tp WE 


WE wwwwwwwwwwwv 

V77777777777. 


t SD *\ 

"• H ^HD 

DATA IN 

| DATA VALID 


^ t HZWE *1 

1 

’EDANCE 



Ml 99-6 


Notes: 

7. Address valid prior to or coincident with CE transition LOW. 

8. The inter nal w rite time of the memory is defined by the overlap of CE 

LOW and WE LOW. Both signals must be LOW to initiate a write and 9. 

either signal can terminate a write by going HIGH. The data input set- 


up and hold timing should be referenced to the rising edge of the the 
signal that terminates the write. 

If CE goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CY7M199 

CYPRESS 7 

"-arr SEMICONDUCTOR " 

Truth Table 


CE 

We 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

L 

Data Out 

Read Word 

L 

L 

X 

Data In 

Write Word 

L 

H 

H 

HighZ 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7M199- 10DC 

HD09 

Commercial 

12 

CY7M199— 12DC 

HD09 

Commercial 

CY7M199— 12DMB 

HD09 

Military 

15 

CY7M199— 15DC 

HD09 

Commercial 

CY7M199-15DMB 

HD09 

Military 

20 

CY7M199— 20DMB 

HD09 

Military 


Shaded area contains preliminary information. 
Document #: 38 - M - 00039 - A 
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CYPRESS 

SEMICONDUCTOR 


CY74S189, CY27LS03 
CY27S03, CY27S07 

16 x 4 Static R/W RAM 


Features 

• Fully decoded, 16 word x 4-bit high- 
speed CMOS RAMs 

• Inverting outputs 27S03, 27LS03, 
74S189 

• Non-inverting outputs 27S07 

• High speed 

— 25 ns 

• Low power 

— 210 mW (27LS03) 

• Power supply 5V ± 10% 

• Advanced high-speed CMOS process- 
ing for optimum speed/power product 

• Capable of withstanding greater than 
2001V static discharge 


• Three-state outputs 

• TTL-compatible interface levels 

Functional Description 

These devices are high-performance 
64-bit static RAMs organized as 16 words 
by 4 bits. Easy memory expansion is pro- 
vided by an active LOW chip select (C5) 
input and three-state outputs. The devices 
are provided with inverting and non-in- 
verting outputs. 

Writing to the device is accomplished 
when the chip select (C3) and write en- 
able (WE) inputs (Do through D 3 ) is writ- 
ten into the memory location specified on 
the address pins (Ao through A 3 ). The 
outputs are preconditioned so that the 


Logic Block Diagram 

27SQ3, 27LS03, 74S189 



02 A 2 

03 Ag 



write data is present at the outputs when 
the write cycle is complete. This precondi- 
tion operation ensures minimum write re- 
covery times by eliminating the “write re- 
covery glitch.” 

Reading the device is accomplished by 
taking chip select (€5) and outp ut en able 
(OE) LOW, while write enable (WE) re- 
mains HIGH. Under these conditions, the 
contents of the memory location specified 
on the address pins will appear on the 
four output pins (Oo through O 3 ) in in- 
verted or non-inverted (CY27S07) for- 
mat. 

The output pins remain in a high-impe- 
dance state when chi p sel ect (C5) is 
HIGH, or write enable (WE) is LOW. 


Pin Configurations 


DIP 

Top View 

AocT^^ie ]Vcc 
CSC 2 is DA, 
WEC 3 74S189 14 ^A 2 
DqC 4 27LS0313 D Ag 
(Oo)°oC5 ggglZDDg 
DlC 6 11 D Og (Cg) 

(Ci) o, C 7 10 Dd 2 

GNDC 8 0 D0 2 (C2) 


LCC 
Top View 

WE >4 - 18c A 2 

74S189 17c Ag 

nUa JfSa. 

Di >7 27S07 15 sflC 

(Ci)O, be 14^03(0^) 

l 91 0111213J 

n*** 


Selection Guide (For higher performance and lower power, refer to the CY7C189/90 data sheet.) 


Maximum Access Time (ns) 


Maximum Operating Current (mA) 


Commercial 


Military 


Commercial 


Military 


27S03 

27S03, 27S07 

27S07 

74S189 

25 

35 

25 

35 

90 

90 

100 

100 
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CY74S189, CY27LS03 
CY27S03, CY27S07 



Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 16 to Pin 8) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to + 7.0V 


Output Current, into Outpus (Low) 10 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-UpCurrent >200 mA 

Operating Range 

Ambient 

Range Temperature Vcc 

Commercial 0°Cto +70°C 5V ± 10% 

Military^ - 55°Cto +125°C 5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

hx 

Input Leakage Current 

V C D 

Input Diode Clamp Voltage 

loz 

Output Leakage Current 

los 

Output Short Circuit Current^ 4 ] 

los 

Power Supply Current 


Test Conditions 


Vcc = Min., Iqh = — 5-2 mA 


Vcc = Min., Iql = 16.0 mA 


Vcc = Min., Iql = 8.0 mA 


74S189, 

27S03,27S07 27LS03 

Min. I Max. Min. I Max. Units 



0.45 


2.0 V CC 2.0 V CC 



Vcc = Max., 
Iqut = 0 mA 


Capacitance t 5 3 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25 °C, f = 1 MHz, 

7 

pF 

Cqut 

OutputCapacitance 

Vcc = 5.0V 

7 

pF 


Notes: 

1 . Ta is the “instant on” case temperature. 4. Not more than 1 output should be shorted at one time. Duration of the 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 5 . Tested initially and after any design or process changes that may affect 

3. The CMOS process does not provide a clamp diode. However these these parameters, 

devices are insensitive to — 3 V DC input levels and - 5V undershoot 

pulses of less than 5 ns (measured at 50% points). 
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CY74S189, CY27LS03 
CY27S03, CY27S07 



AC Test Loads and Waveforms 


OUTPUT O- 


INCLUDING 
JIG AND ~±T 
SCOPE 


:T i 

Mn — 1 — 


R2 

150Q 


R1 239Q 


OUTPUT 


INCLUDING 
JIG AND ~±r 
SCOPE 


Fi 


(a) 

Equivalent to: THErVENIN EQUIVALENT 


(b) 


92Q 

-AAAr- 


R2 

150Q 


ALL INPUT PULSES 


3.0V • 

GND ' 




K 


SI 89-6 


Switching Characteristics Over the Operating Ranged’ 6 ! 


Parameters 

Description 

27S03A 

27S07A 

27S03 

27S07 

74S189 

27LS03 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE , | 

tRC 

Read Cycle Time 

25 


35 


35 


65 


ns 

Ua 

Address to Data Valid! 7 ! 


25 


35 


35 


65 

ns 

tACS 

CS LOW to Data ValidH 


15 


17 


22 


35 

ns 

*HZCS 

CS HIGH to High Zt 8 > 9 > 10 ! 


15 


20 


17 


35 

ns 

WRITE CYCLED 11 12 1 

twc 

Write Cycle Time 

25 


35 


35 


65 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


■■ 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


mm 


ns 

tscs 






0 




ns 

tHCS 

CS Hold from Write End 





0 




ns 

tSD 

Data Set-Up to Write End 

20 


25 


20 


55 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


■■ 


ns 


WE Pulse Width 

20 


25 


20 


ESI 


ns 

tHZWE 

WE LOW to High Z! 8 ’ 9 > 10 ! 


20 


25 


20 


35 

ns 

tAWE 

We HIGH to Output Valid! 7 ! 


20 


35 


30 


35 

ns 


Notes: 

6. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, output loading of the spcified Iol/Ioh and 
30-pF load capacitance. 

7. ty\A> tACS> an d tAWE are tested with Cl = 30 pF as in part (a) of AC 
Test Loads. Timing is referenced to 1.5V on the inputs and outputs. 

8. Transition is measured at steady-state HIGH level - 500 mV or stea- 
dy-state LOW level +500 mV on the output from 1.5V level on the in- 
put. 

9. tjjzcs and tnzWE are tested with Cl = 5 pF as in part (b) of AC Test 
Loads. 


10. At any given temperature and voltage condition, tnzcs is less than 
t+zcs for any given device. 

1 1 . Output is preconditioned to data in (inverted or non-inverted) during 
write to insure correct data is present on all outputs when write is ter- 
minated. (No write recovery glitch.) 

12. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminates the write. 
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CY74S189, CY27LS03 
CY27S03, CY27S07 



CYPRESS 
y SEMICONDUCTOR 


Switching Waveforms 

Read Cycle 



A0-A3 

ADDRESS 


CS 

CHIP SELECT 


Do — D3 
DATA IN 


WE 

WRITE ENABLE 


Oq - O3 

DATA OUTPUTS 
LOAD 


< two ► 


< > 

< 

tSA 

% 

*— — * 

Iha 



tscs 

— — * 

telCS __ 


tsD 


< 



< 


+ 

Ihd 


^ LPWE ► 

\ 7 


7 

*AWE -H 

** tHZWE H — NOTE 6 


33 =- 




Notes: 

13. All measurements referenced to 1.5V. 14. Timing diagram represents one solution which results in optimum 

cycle time. Timing may be changed in various applications as long as 
the worst case limits are not violate. 
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CY74S189, CY27LS03 
CY27S03, CY27S07 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY27S03APC 

PI 

Commercial 

CY27S03ADC 

D2 

CY27S03ALMB 

L61 

Military 

CY27S03ADMB 

D2 

35 

CY27S03PC 

PI 

Commercial 

CY27S03DC 

D2 

CY27S03LC 

L61 

CY27S03LMB 

L61 

Military 

CY27S03DMB 

D2 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY74S189PC 

PI 

Commercial 

CY74S189DC 

D2 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY27S07APC 

PI 

Commercial 

CY27S07ADC 

D2 

CY27S07ALMB 

L61 

Military 

CY27S07ADMB 

D2 

35 

CY27S07PC 

PI 

Commercial 

CY27S07DC 

D2 

CY27S07LC 

L61 

CY27S07LMB 

L61 

Military 

CY27S07DMB 

D2 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

65 

CY27LS03LMB 

L61 

Military 

CY27LS03DMB 

D2 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vih 

1,2,3 

VjLMax. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

READ CYCLE 

IRC 

7, 8, 9, 10,11 

Iaa 

7, 8, 9, 10,11 

Iacs 

7, 8, 9, 10, 11 

WRITE CYCLE 

twc 

7, 8, 9, 10, 11 

tSA 

7, 8, 9, 10,11 

*HA 

7, 8, 9, 10,11 

tscs 

7, 8, 9, 10,11 

tHCS 

7, 8, 9, 10,11 

tSD 

7, 8, 9, 10,11 

Ihd 

7, 8, 9, 10,11 

IPWE 

7, 8, 9, 10,11 

Iawe 

7, 8, 9, 10, 11 
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CYPRESS = I — 

SEMICONDUCTOR 


CY93422A/93L422A 
CY93422/93L422 

256 x 4 Static R/W RAM 


Features 

• 256 x 4 static RAM for control stores 
in high-speed computers 

• Processed with high-speed CMOS for 
optimum speed/power 

• Separate inputs and outputs 

• Low power 

— Standard power: 

660 mW (commercial) 

715 mW (military 
— Low power: 

440 mW (commercial) 

495 mW (military) 

• 5-volt power supply ± 10% tolerance 
both commercial and military 

• Capable of withstanding greater than 
2001V static discharge 


Functional Description 

The CY93422 is a high-performance 
CMOS static RAM organized as 256 by 4 
bits. Easy memory expansion is provided 
by an active LOW chip select one (CSi) in- 
put, an active HIGH chip select two (CS 2 ) 
input, and three-state outputs. 

An active LOW write enable input (WE) 
controls the writing/reading operation of 
the^ memory. When the chip select one 
(CSi) and write enable (WE) inputs are 
LOW and the chip select two (CS 2 ) input is 
HIGH, the information on the four data in- 
puts (Do to D 3 ) is written into the ad- 
dressed memory word and the output cir- 
cuitry is preconditioned so that the correct 
data is present at the outputs when the 


write cycle is complete. This precondition- 
ing operation insures minimum write re- 
covery times by eliminating the “write re- 
covery glitch.” 

Reading is performed with the chip select 
one (CSi) input LOW, the chi p sel ect two 
input (CS 2 ) and write enable (WE) inputs 
HIGH, and the output enable input (OE) 
LOW. The information stored in the ad- 
dressed word is read out on the four non- 
inverting outputs (Oo to O 3 ). 

The outputs of the memory go to an active 
high-impedancestate whenever chip select 
one (CSi) is HIGH, chi p sel ect two (CS 2 ) 
is LOW, output enable (OE) is HIGH, or 
during the w riting operation when write 
enable (WE) is LOW. 



Selection Guide (For higher performance and lower power, refer to the CY7C122 data sheet.) 

93422A | 93L422A I 93422 I 93L422 


Maximum Access Time (ns) 

Commercial 

35 

45 

45 

60 


Military 

45 

55 

60 

75 

Maximum Operating Current (mA) 

Commercial 

120 

80 

120 

80 


Military 

130 

90 

130 

90 
































CY93422A/93L422A 

CY93422/93L422 


CYPRESS 

^==ar ^ SEMICONDUCTOR 

Maximum Ratings 

(Abovewhich the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 22 to Pin 8) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Output State - 0.5 V to + Vcc Max. 

DC Input Voltage - 0.5V to + 5.5V 

Output Current into Outputs (Low) 20 mA 


Electrical Characteristics Over the Operating Rangel 2 ! 


Parameters 

Description 

Test Conditions 

93422 

93422A 

93L422 

93L422A 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 5.2 mA 

2.4 


msm 


V 

VOL 

Output LOW Current 

Vcc - Min., Iol = 8.0 mA 


0.45 


0.45 

V 

VlH 


Guaranteed Input Logical HIGH 
Voltage for all Inputs 

2.1 


2.1 


V 

VlL 


Guaranteed Input Logical LOW 
Voltage for all Inputs 


0.8 


0.8 

V 

IlL 

Input LOW Current 

V CC = Max., Vin = 0.4V 


-300 


-300 

[xA 

IlH 

Input HIGH Current 

V CC = Max., Vin = 4.5V 


40 


40 

pA 

Isc 

Output Short Circuit Current! 4 ! 

Vcc = Max.,V O uT = 0.0V 


-90 


-90 

mA 

Icc 

Power Supply Current 

All Inputs = GND 
Vcc = Max. 

T a =125°C 


jgggj 


70 

mA 

T a = 75°C 





t a = o°c 


120 


80 

T a = -55°C 


130 


90 

VcL 

Input Clamp Voltage 


See Note 5 

See Note 5 


ICEX 

Output Leakage Current 

Vout = 2.4V 


50 


50 

|xA 

Vqut = 0.5X Vcc = Max. 

Bill 


tBESM 



Capacitance t 6 l 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25°C, f = 1 MHz, 

V CC = 5.0V 

8 

pF 

CqUT 

Output Capacitance 

8 

pF 


Function Table I 7 ! 


Inputs 

Outputs 


cs 2 

CSi 

WE 

OE 

D„ 

o n 

Mode 

L 

X 

X 

X 

X 

HighZ 

Not Selected 

X 

H 

X 

X 

X 

HighZ 

Not Selected 

H 

L 

H 

H 

X 

HighZ 

Output Disable 

H 

L 

H 

L 

X 

Selected Data 

Read Data 

H 

L 

L 

X 

L 

HighZ 

Write “0” 

H 

L 

L 

X 

H 

HighZ 

Write “1” 


Notes: 

1. Ta is the “instant on” case temperature. 3. These are absolute voltages with respect to device ground pin and in- 

2. See the last page of this specification for Group A subgroup testing in- elude all overshoots due to system and/or tester noise. Do not attempt 

formation. to test these values without suitable equipment. 


DC Input Current - 30 mA to +5.0 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 75°C 

5V ± 10% 

Military! 1 ! 

- 55°Cto + 125°C 

5V ± 10% 
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CYPRESS 

SEMICONDUCTOR 


CY93422A/93L422A 

CY93422/93L422 


AC Test Loads and Waveforms 




3.0V 

R2 

600X1 

GND 


3.0V 

R2 

1200X1 

GND 


ALL INPUT PULSES 


mA 


K 




K 


90% 

10% 


422A-3 


Commercial Switching Characteristics Over the Operating Ranged 9 1 


Parameters 

Description 

93422A 

93L422A 

93422 

93L422 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpLH(A) [10] 

tpHL(A) 

Delay from Address to Output 
(Address Access Time) 


35 


45 


45 


60 


tpZH (CSl, CS 2 ) 
tpZH (CSl, CS 2 ) 

Delay from Chip Select to Active 

Output and Correct Data 


25 


30 


30 


35 


tpzH (WE) 
tpzL (WE) 

Delay from Write Enable to Active 

Output and Correct Data (Write Recovery) 


25 


40 


40 


45 

ns 

tpzH (OE) 
tpzL (OE) 

Delay from Output Enable to Active 

Output and Correct Data 


25 


30 


30 


35 

ns 

ts(A) 

Set-Up Time Address (Prior to Initiation of Write) 

5 


5 


10 


5 


ns 

th (A) 

Hold Time Address (After Termination of Write) 

a 


5 


5 


5 


ns 

ts(DI) 

Set-Up Time Data Input 
(Prior to Initiation of Write) 

■ 


5 


5 


5 


ns 

t h (DI) 

Hold Time Data Input 
(After Termination of Write) 

5 


5 


5 


5 


ns 

llljllgl 

Set-Up Time Chip Select 
(Prior to Initiation of Write) 

5 


5 


5 


5 


ns 


Hold Time Chip Select 
(After Termination of Write) 

5 


5 


5 


5 



tpw(WE) 

Minimum Write Enable Pulse 

Width to Insure Write 

20 


40 


30 


45 


H 

tpHZ (CSi, CS 2 ) 
tpuz (CSl, CS 2 ) 

Delay from Chip Select to 

Inactive Output (High Z) 


30 


40 


30 


45 

ns 

tpHZ (WE) 
tpLZ (WE) 

Delay from Write Enable to 

Inactive Output (High Z) 


30 


40 


30 


45 

ns 

tpHZ (OE) 
tpLZ (OE) 

Delay from Output Enable to 

Inactive Output (High Z) 


30 


40 


30 


45 

ns 
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CY93422A/93L422A 

CY93422/93L422 



Military Switching Characteristics Over the Operating Rangel 8 " 9 ) 



Notes: 

4. Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 

5. The CMOS process does not provide a clamp diode. However, the 
CY93422 is insensitive to -3V DC input levels and -5V undershoot 
pulses of less than 10 ns (measured at 50% point). 

6. Tested initially and after any design or process changes that may affect 
these parameters. 

7. H = High Voltage Level, L = Low Voltage Level, X = Don’t Care. 
High Z implies outputs are disabled or off. This condition is defined as 
a high-impedance state for the CY93422. 

8. Vcc = 5V ± 10% and Ta = 0°C to + 75°C unless otherwise noted. 


9. tpzH (WE), tpzH (CSi, CS 2 ), and tpzn (OE) are measured with Si 
open, Cl = 15 pF, a nd w ith both the input and output timing refer- 
enced to 1.5V. tpzL (WE), tpzL (CSi, CS 2 ), and tpzL (OE) are mea- 
sured with Si closed, Cl = 15 pF, and w ith both the input and output 
timing referenced to 1.5V. tpnz (WE), tpnz (CSi, CS 2 ), and tpnz 
(OE) are measured with Si open, Cl < 5 pF, and are measured be- 
tween the 1.5 V le vel on the input to the Vqh ~ 5 00 mV level on the 
output. tpLz (WE), tpLz (CSi, CS 2 ), and tpLZ (OE) are measured with 
Si closed and Cl < 5 pF, and are measured between the 1.5V level on 
the input and theVoL +500 mV level on the output. 

10. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 15 pF with 
both input and output timing referenced to 1.5V. 


11. Switching delays from the address, output enable, and chip select in- 
puts to the data output. The CY93422 disabled output in the “OFF” 
condition is represented by a single center line. 
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CY93422A/93L422A 

CY93422/93L422 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms 

Read Cycle ! 1 ^ 



DISABLED IN ADDRESS] IN ADDRESS k OUTPUT OUTPUT IN ADDRESS i OUTPUT 

422A-5 


Write Cycle (with OE = LOW) 
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^ CY93422A/93L422A 

— f ^CTmss CY93422/93L422 

^ SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

Standard Power 

Low Power 

■ 

CY93422APC 


P7 

Commercial 

CY93422ADC 


D8 

■ 

CY93422PC 


P7 

Commercial 

CY93422DC 

CY93L422ADC 

D8 

CY93422ADMB 


D8 

Military 

55 


CY93L422ADMB 

D8 

Military 

60 


CY93L422PC 

P7 

Commercial 


CY93L422DC 

D8 

CY93422DMB 


D8 

Military 

75 


CY93L422DMB 

D8 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VOL 

1,2,3 

Vffl 

1.2,3 

Vil Max. 

1,2,3 

IlL 

1,2,3 

Iffl 

1,2,3 

Icc 

1,2,3 

ICEX 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tPLH(A) 

7, 8, 9, 10, 11 

tPHL(A) 

7, 8, 9, 10, 11 

tpZH (CSi, CS 2 ) 

7, 8, 9, 10,11 

tpzL (CSi, CS 2 ) 

7, 8,9, 10,11 

tpZH (WE) 

7,8,9, 10,11 

tpzL (WE) 

7, 8,9, 10, 11 

tpZH (OE) 

7,8,9, 10,11 

tpzL (OE) 

7, 8,9, 10, 11 

*s(A) 

7, 8, 9, 10,11 

th(A) 

7, 8,9, 10,11 

ts(DI) 

7, 8, 9, 10,11 

th(DI) 

7,8,9, 10,11 

t s (CSi,CS 2 ) 

7, 8, 9, 10,11 

th (CSi, CS 2 ) 

7,8,9, 10,11 

tpw (WE) 

7, 8,9, 10,11 
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PROMs (Programmable Read Only Memory) Page Number 

Introduction to PROMs 3-1 


Device Number 

CY7B201 

CY7B210 

CY7B211 

CY7C225 

CY7C235 

CY7C245 

CY7C245A 

CY7C251 

CY7C254 

CY7C258 

CY7C259 

CY7C261 

CY7C263 

CY7C264 

CY7C265 

CY7C266 

CY7C268 

CY7C269 

CY7C270 

CY7C271 

CY7C274 

CY7C272 

CY7C273 

CY7C275 

CY7C276 

CY7C277 

CY7C279 

CY7C281 

CY7C282 

CY7C285 

CY7C289 

CY7C286 

CY7C287 

CY7C291 

CY7C292 

CY7C291A 

CY7C292A 

CY7C293A 


Description 

128K x 8 Reprogrammable Power-Down PROM 

64K x 16 Reprogrammable Power-Down PROM 

Reprogrammable Registered PROM 

512 x 8 Registered PROM 

1024 x 8 Registered PROM 

2048 x 8 Reprogrammable Registered PROM 

2048 x 8 Reprogrammable Registered PROM 

16,384 x 8 Power-Switched and Reprogrammable PROM 

16,384 x 8 Reprogrammable PROM 

2K x 16 Reprogrammable State Machine PROM 

2Kx 16 Reprogrammable State Machine PROM 

8192 x 8 Power-Switched and Reprogrammable PROM . 

8192 x 8 Reprogrammable PROM 

8192 x 8 Reprogrammable PROM 

64K Registered PROM 

8192 x 8 Power-Switched and Reprogrammable PROM . 

8192 Registered Diagnostic PROM 

8192 Registered Diagnostic PROM 

16Kx 16 Processor-Specific PROM 

32,768 x 8 Power Switched and Reprogrammable PROM 

32,768 x 8 Reprogrammable PROM 

1 6K x 16 Reprogrammable Registered PROM 

16Kx 16 Power-Switched and Reprogrammable PROM . 

1 6K x 16 Reprogrammable Registered PROM 

16Kx 16 Reprogrammable PROM 

32,768 x 8 Reprogrammable Registered PROM 

32,768 x 8 Reprogrammable Registered PROM 

1024x8 PROM 

1024x8 PROM 

65,536 x 8 Reprogrammable Fast Column Access PROM 
65,536 x 8 Reprogrammable Fast Column Access PROM 

65,536 x 8 Reprogrammable Registered PROM 

65,536 x 8 Reprogrammable Registered PROM 

2048 x 8 Reprogrammable PROM 

2048 x 8 Reprogrammable PROM 

2048 x 8 Reprogrammable PROM 

2048 x 8 Reprogrammable PROM 

2048 x 8 Reprogrammable PROM 


PROM Programming Information 
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Product Line Overview 

The Cypress CMOS family of high-performance byte-wide and 
word-wide (xl6) PROMs spans 4-kilobit to 1-megabit densities 
and three functional configurations. Products are typically avail- 
able as EPROMs (Erasable, Programmable ROMs) in 300- and 
600-mil windowed cerDIP packages, leadless chip carriers (LCCs), 
and flatpacks. They are also available as PROMs in similarly confi- 
gured plastic and opaque hermetic packages. With the exception 
of the 4K and 8K PROMs (registered only), all densities are avail- 
able in both registered and non -registered versions. The regis- 
tered devices operate in either synchronous or asynchronous 
modes and may have an INITIALIZATION feature to preload the 
pipeline register, which allows the pipeline register to be loaded or 
examined via a serial path. 

Cypress PROMs perform at or above the speed level of their bipo- 
lar counterparts with the advantage of lower power consumption 
inherent in CMOS technology. They operate with 10% power 
supply tolerances and can withstand 2000 volts of electrostatic dis- 
charge. 

Technology Introduction 

Cypress PROMs are executed in N— well CMOS EPROM pro- 
cesses that provide basic gate delays 235 picoseconds for a fanout 
of one with a power consumption of 45 femto -joules. These pro- 
cesses provide the basis for the development of Cypress LSI prod- 
ucts, which outperform the fastest bipolar equivalents. 

Historically, CMOS static RAMs have challenged bipolar RAMs 
for speed, while CMOS PROMs have been slower than the fused 
bipolar devices because (1) the typical single transistor CMOS cell 
is slow compared to any ’’fuse,” and (2) CMOS technologies were 
optimized for programmability and density at the expense of 
speed. Innovative Cypress EPROM technology overcomes both of 
these historical limitations. 

Erasability 

In all Cypress PROMs, speed and programmability are optimized 
independently by separating the read and write transistor func- 
tions. Also, a substrate bias generator is employed in an EPROM 
technology to improve performance and raise latch-up immunity 
to greater than 200 mA. The result is a CMOS EPROM technology 
that outperforms bipolar fuse technology for both density and 
speed, particularly at higher densities. Limitations of devices im- 
plemented in the bipolar fuse technology such as programming 
yield, power dissipation and higher-density performance are elimi- 
nated or greatly reduced using Cypress CMOS EPROM 
technology. 

Design Approach 

Four-Tlransistor Differential Memory Cell 

Some Cypress PROMs use N-Well CMOS technology along with a 
new differential four-transistor EPROM cell that is optimized for 


speed ( Figure 1). The floating gate cell is optimized for high read 
current and fast programmability. This is accomplished by separat- 
ing the read and program transistors ( Figure 2). The program tran- 
sistor has a separate implant to maximize the generation and col- 
lection of hot electrons, while the read transistor implant dose is 
chosen to provide a large read current. Both the n- and p-channel 
peripheral transistors have self-aligned, shallow, lightly doped 
drain (LDD) junctions. The LDD structure reduces overlap capac- 
itances for speed improvement and minimized hot electron injec- 
tion for improved reliability. Although common for NMOS static 
and dynamic RAMs, an on-chip substrate bias generator is used for 
the first time in an EPROM technology. The results are improved 
speed, greater than 200 mA latch-up immunity, and high parasitic 
field inversion voltages during programming. 

Access times of less than 35 ns at 16K densities and 30 ns at 4K and 
8K densities over the full operating range are achieved by using dif- 
ferential design techniques and by totally separating the read and 
program paths. This allows the read path to be optimized for speed. 
The X and Y decoding paths are predecoded to optimize the pow- 
er-delay product. A differential sensing scheme and the four tran- 
sistor cell are used to sense bit-line swings as low as 100 mV at high 
speed. The sense amplifier (Figure 3) consists of three stages of 
equal gain. A gain of 4 per stage was found to be optimum. The 
Cascode stage amplifies the bit line swings and feeds them into a 
differential amplifier. The output of the differential amplifier is 
further amplified and voltages shifted by a level shifter and latch. 
This signal is then fed into an output buffer having a TTL fan-out 
of ten. 
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Figure 1. Bitmap 



Figure 2. Non-volatile cell optimized for speed 
and programmability 
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Two Transistor Memory Cell 

The Cypress 64K and 128K PROMs use a two-transistor memory 
cell. This cell uses a single-ended sensing scheme. The 256K device 
uses a differential sensing circuit. This combination allows for a 
more compact design and reduced manufacturing costs. This is an 
excellent compromise between performance and high density, al- 
lowing the development of devices with 20-ns and 25-ns access 
times at densities from 64K to 256K, and 25-ns access times for the 
“A” series 16K using the PROM II technology. This two-transistor 
cell still uses the high-speed read transistor and the optimized 
EPROM transistor for performance and reliable programming. 
The sense amplifier uses a reference voltage on one input and the 
read transistor on the other, instead of two read transistors. For the 
512K and 1-Meg densities, a high-performance single transistor 
cell is used. The 1-T cell is optimized for high-performance and 
small cell size. This single-ended sensing is a more conventional 
technique and has the effect of causing an erased device to contain 
all 0’s, except for the 1-Meg density, which follows the EPROM 
stnadard of l’s. 

Programming 

Differential Memory Cells 

Cypress PROMs are programmed a byte at a time by applying Vpp 
( ~ 12V) to the programming pin and the desired logic levels to in- 
put pins. Both logic 1 and logic 0 are programmed into the differen- 
tial cell. A bit is programmed by applying Vpp on the control gate 
and 9 volts on the drain of the floating-gate write transistor. This 
causes hot electrons from the channel to be injected onto the float- 
ing gate, thereby raising the threshold voltage. Because the read 
transistor shares a common floating gate with the program transis- 
tor, the threshold of the read transistor is raised from about 1 volt 
to greater than 5 volts, resulting in a transistor that is turned 
“OFF” when selected in a read mode of operation. Since both sides 
of the differential cell are at equal potential before programming, 
a threshold shift of 100 mV is the corrected logic state. Because an 
unprogrammed cell has neither a 1 nor a 0 in it before program- 
ming, a special BLANK CHECK mode of operation is implem- 
ented. In this mode the output of each half of the cell is compared 


against a fixed reference, which allows distinction of a programmed 
or unprogrammed cell. A MARGIN mode is also provided to mon- 
itor the thresholds of the individual bits allowing the monitoring of 
the quality of programming during the manufacturing operation. 

Single-Ended Memory Cells 

The programming mechanism of the EPROM transistor in a 
single-ended memory cell is the same as its counterpart in a 
double-ended memory cell. The difference is that only l’s are pro- 
grammed in a single-ended cell. A 1 applied to the I/O pin during 
programming causes an erased EPROM transistor to be pro- 
grammed, while a 0 allows the EPROM transistor to remain un- 
programmed. 

Erasability 

This is available at densities of 16K and larger, both registered and 
non-registered. Wavelengths of light less than 4000 Angstroms be- 
gin to erase Cypress PROMs. For this reason, an opaque label 
should be placed over the window if the PROM is exposed to sun- 
light or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity mul- 
tiplied by exposure time) of 25 Wsec/cm 2 . For an ultraviolet lamp 
with a 12 mV/cm 2 power rating, the exposure time would be ap- 
proximately 30 to 35 minutes. 

The PROM needs to be within 1 inch of the lamp during erasure. 
Permanent damage may result if the PROM is exposed to high in- 
tensity light for an extended period of time. The recommended 
maximum dosage is 7258 Wsec/cm 2 . 

Some devices are sensitive to photo-electric effects during pro- 
gramming. Cypress recommends covering the windows of repro- 
grammable devices during programming. 

Reliability 

The CMOS EPROM approach to PROMs has some significant 
benefits to the user in the area of programming and functional 
yield. Since a cell may be programmed an erased multiple times, 
CMOS PROMs from Cypress can be tested 100% for programma- 
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bility during the manufacturing process. Because each CMOS 
PROM contains a PHANTOM array, both the functionality and 
performance of the devices may be tested after they are packaged, 
thus assuring the user that not only will every cell program, but that 
the product performs to the specification. 

General Testing Information 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high-performance and output 
drive capabilities of the parts. The following notes may be useful: 

• Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple capaci- 
tors are recommended, including a 0.1 pF or larger capacitor 
and a 0.01 pF or smaller capacitor placed as close to the device 
terminals as possible. Inadequate decoupling may result in 
large variations of power supply voltage, creating erroneous 
function or transient performance failures. 

• All device test loads should be located within 2 " of device 
outputs. 


• Do not leave any inputs disconnected (floating during any 
tests. 

• Do not attempt to perform threshold tests under AC condi- 
tions. Large amplitude, fast ground current transients normal- 
ly occur as the device outputs discharge the load capacitances. 
These transients flowing through the parasitic inductance be- 
tween the device ground pin and the test system ground can 
create significant reductions in observable input noise immuni- 
ty* 

• Voh and Vql are absolute voltages with respect to device 
ground pin and include all overshoots due to system and/or 
tester noise. Do not attempt to test these values without suit- 
able equipment. 

• Capacitance is tested initially and after any design or process 
changes that may affect these parameters. 

• The CMOS process does not provide a clamp diode. However, 
the Cypress PROM Products are insensitive to — 3V dc input 
levels and - 5 V undershoot pulses of less than 10 ns (mea- 
sured at 50%). 



Load circuit (a) is used to test all switching characteristics except 
High Z parameters. Load circuit (b) is used to test High Z parame- 
ters. R1 is a resistor connected from the output to Vcc an d R2 is 
connected between the output and ground for testing purposes. 
Values of R1 and R2 are given in the individual datasheet for each 


product. Transition is measured at steady-state HIGH level -500 
mV or steady-state LOW level +500 mV on the output from the 
1.5 level on inputs with load shown in AC Test Loads and Wave- 
forms. Switching tests are performed with rise and fall times of 5 ns 
or less for CMOS and 3 ns or less for BiFAMOS devices. 
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sr SEMICONDUCTOR Reprogrammable 128K x 8 

Power-Down PROM 


Features 

• BiFAMOS® for optimum speed/ 
power 

• Highspeed 

— tAA = 25 ns max. (commercial) 

— tAA = 30 ns max. (military) 

• Low-power stand-by mode 
— 1210 mW max. 

— 275 mW stand-by 

• Byte-wide memory organization 

• 100% reprogrammable in the win- 
dowed package 

• Capable of withstanding > 2001V 
static discharge 

• User-programmable output enable 
(OE) 

• Available in 

— 32-pin, 600-mil plastic or hermetic 
DIP 

— 32-pin hermetic LCC 


Functional Description 

The CY7B201 is a high-performance 
1 -megabit BiFAMOS PROM organized in 
128 Kbytes. It is available in 32-pin, 
600-mil DIP and LCC packages. These de- 
vices offer high-density storage combined 
with 40-MHz performance. The CY7B201 
is available in windowed and opaque pack- 
ages. Windowed packages allow the device 
to be erased with UV light for 100% repro- 
grammability. 

The CY7B201 is equipped with a power- 
down chip enable (CE) input and an out- 
put enable (OE/OE). When CE is dese- 
lected, the device powers d own to a low- 
power stand-by mode. The OE/OE pin is 
polarity programmable and three-states the 
outputs without puttin g th e device into 
stand-by mode. While CE offers lower 
power, OE/OE provides a more rapid tran- 
sition to and from three-stated outputs. 


The memory cells utilize proven EPROM 
floating-gatetechnology and byte-wide in- 
telligent programming algorithms. The 
EPROM cell requires only 12.5V for the 
supervoltage and low programming cur- 
rent allows for gang programming. The 
EPROM allows for each memory location 
to be tested 100 %, because each location is 
written to, erased, and repeatedly exer- 
cised prior to encapsulation. Each PROM 
is also tested for AC performance to guar- 
antee that the product will meet DC and 
AC specification limits after customer pro- 
gramming. 

The CY7B201 is read by selecting both the 
CE and OE/OE inputs. The contents of 
the memory location selected by the ad- 
dress on inputs Aig - Aq will appear at the 
outputs O 7 - Oq. 
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Selection Guide 



CY7B201— 25 

CY7B201— 30 

Maximum Access Time (ns) 

25 

30 

MaximumOperating 

Current (mA) 

Commercial 

220 

220 

Military 


220 

Stand-by Current (mA) 

Commercial 

50 

50 

Military 


60 


Maximum Ratings 

(Abovewhich the useful life maybe impaired. Foruser guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 0 C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+5.5V 

DC Input Voltage - 0.5V to +7.0V 

Transient Input Voltage - 3.0V for <20 ns 

DC Program Voltage 13.00V 


Electrical Characteristics! 3 4 ! 


Parameter 

Description 

Test Conditions 

CY7B201— 25 

CY7B201-30 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqjj = —4.0 mA 

2.4 


2.4 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iql — 12.0 mA 


0.45 


0.45 

V 

Vih 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage 
for All Inputs 

2.0 


2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage 
for All Inputs 


0.8 


0.8 

V 

I IX 

Input Leakage Current 

GND <. Vjn <_ Vcc 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

Vol <. Vout <. Voh> Output Disabled 

-40 

+40 

-40 

+40 

pA 

los 

Output Short Circuit Current 

V C c = Max., Vout = O.OVN 

-20 

-180 

-20 

-180 

mA 

Icc 

Power Supply Current 

Vcc = Max., Iqut = 0.0 mA 


220 


220 

mA 

!sb 

Stand-by Current 

V CC = Max., CE = V m 

Commercial 


50 


50 

mA 

Military 




60 


UV Erasure 7258Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

& 

o 

+1 

> 

Industrial 1 ! 

— 40°Cto +85°Q 

5V ±10% 

Military! 2 ] 

— 55°Cto +125°C 

5V ±10% 


Capacitance t 4 J 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

12 

pF 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specification. 

2. Ta is the “instant on” case temperature 

3 . See the last page of this specification for group A subgroup testing in- 
formation. 


4. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
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AC Test Loads and Waveforms 

R1 318X1 


5V O 
OUTPUT O 


INCLUDING 
JIG AND 
SCOPE 



5V O 
OUTPUT O 


R1 318X1 



5pF j 

INCLUDING 4r 
JIG AND 
SCOPE 


(a) Normal Load 


(b) High Z Load 


ALL INPUT PULSES 


— y 

j — 7 L 

<3 ns p— 


90% 

10 % 


90 


90% 

10 % 


K* < 3 ns 


Equivalent to: THEVENIN EQUIVALENT 
121 XI 

OUTPUT O wv O 1.91V 


Switching Characteristics Over the Operating Ranged’ 4 1 


Parameters 

Description 

CY7B201— 25 

CY7B201-30 

Units 

Min. 

Max. 

Min. 

Max. 

Ua 

Address to Output Valid 


25 


30 

ns 

tOE 

OE/OE Active to Output Valid 


15 


15 

ns 

tHZOE 

OE/OE Inactive to High Z 


15 


15 

ns 

tCE 

CE Active to Output Valid 


30 


35 

ns 

tHZCE 

CE Inactive to High Z 


15 


15 

ns 

tpu 

CE Active to Power-Up 

0 


0 


ns 

tpD 

CE Inactive to Power-Down 


30 


35 

ns 


Switching Waveform M 
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Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7B201 in the windowed package. For this reason, an opaque label 
should be placed over the window if the EPROM is exposed to 
sunlight or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cra 2 power rating the exposure time would be 
approximately 35 minutes. The 7B201 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 


Table 1. Programming Electrical Characteristics 


Parameter 

Description 

Min. 

Max. 

Units 

Vpp 

Programming Power Supply 

12.5 

13.0 

V 

Ipp 

Programming Supply Current 


100 

mA 

Vihp 

Programming Input Voltage HIGH 

3.0 

Vcc 

V 

Vilp 

Programming Input Voltage LOW 


0.4 

V 


EPROM is exposed to high-intensity UV light for an extended 
period of time. 7258 Wsec/cm 2 is the recommended maximum 


Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 



Table 2. Mode Selection 


Mode 

Pin Function! 6 ! 

CE 

<5e 

pGm 

Vpp 

A 14 

A* 

As 

An 

Ao 

a 9 

Data 

Readl 7 ! " ' 

VlL 

Vil 

X 

Vih 

A14 

A 6 

A 5 

An 

Ao 

a 9 

0 

>1 

1 

9 

Output Disable! 7 ! 

Vil 

EM 

mm 

VlH 

A 14 

A 6 

As 

An 

Ao 

a 9 

High Z 

Stand-by 

VlH 

X 

x 

Vih 

X 

X 

X 

X 

X 

X 

High Z 

Program Array 

VlLP 

Vihp 



A 14 

A* 

As 

An 

Ao 

a 9 

D 7 - Dq 

Program Verify 

VlLP 

Vilp 

Vihp 

Vpp 

A 14 

A 6 

As 

An 

Ao 

a 9 

O 

O 

Program OE/OE HIGH 

Elf 

Vihp 

Vilp 

Vpp 

X 

Vihp 

Vihp 

Vpp 

X 

X 

High Z 

Program Verify OE/OE 

VlLP 

Vilp 

mm 

Vihp 

Vpp 

X 

X 

X 

X 

X 

Do = Voh 

Signature Read (MFG) 

VlL 

Vil 

X 

Vih 

X 

X 

X 

X 

Vil 

Vpp 

34H 

Signature Read (DEV) 

VlL 

Vil 

X 

Vih 

X 

X 

X 

X 

Vih 

Vpp 

10H 


Notes: 

6. X = can be Vjl (V^p) or Vjh (Vihp)- 7. UE/OE is assumed to be active LOW (default). 


DIP 


LCC 


v w 

A i« 
A, 5 

A 12 

A/ 

A« 

A* 

A* 

A 3 

A* 

A, 

Ao 

O 0 

O, 

O* 

GND 


B201-8 


C 1 

L 2 
C 3 
L « 
C 5 
C 6 
C 7 

C B 
C 9 

C 10 
C 11 
C 12 

C 13 
C 14 
C 15 

C 16 


o 


32 D Vcc 
31 3 PGM 
30 3 NC 

29 3 A 14 

28 3 Ais 
27 3 Ae 
26 3 A# 

25 3 A„ 

24 3 SH/OE 
23 D A 10 
22 DCE 

21 3 O7 

20 3 Oe 
19 3 0 6 

18 3 o 4 

17 3 O 3 


2£52§:oio 

<«<>>B:z 

- 4 , 3Yj[32ai3o' s 



1- M Q CO V in to 09m Q 

Q Q ZQQQQ o* 01 
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Figure 1. Programming Pinouts 
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Ordering Informational 


Speed (ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7B201 — 25DC 

D32 

Commercial 

CY7B201 — 25HC 

H65 

CY7B201 — 25PC 

P32 

CY7B201 — 25WC 

W32 

30 

CY7B201 — 30DC 

D32 

Commercial 

CY7B201 — 30HC 

H65 

CY7B201 — 30PC 

P32 

CY7B201 — 30WC 

W32 


CY7B201 — 30DMB 

D32 

Military 


CY7B201 — 30LMB 

L65 



CY7B201— 30QMB 

Q65 



CY7B201 — 30WMB 

W32 



Notes: 

8. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1, 2, 3 

Vffl 

1,2,3 

VlL 

1,2,3 

hx 

1, 2,3 

loz 

1,2,3 

Icc 

1, 2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Ua 

7, 8, 9, 10, 11 

tOE 

7, 8, 9, 10, 1 1 

tCE 

7, 8,9, 10,11 


Document#: 38-00147-B 
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CY7B210 



SEM?CONDUCTOR Reprogrammable 64K x 16 

Power-Down PROM 


Features 

• BiFAMOS® for optimum speed/ 
power 

• Highspeed 

— b\A = 25 ns max. (commercial) 

— tAA = 30 ns max. (military) 

• Low-power stand-by mode 
— 1320 mW max. 

— 275 mW stand-by 

• Word-wide memory organization 

• 100% reprogrammable in the win- 
dowed package 

• Capable of withstanding >200 IV 
static discharge 

• User-programmable output enable 
(OE) 

• Available in 

— 40-pin, 600-mil plastic or hermetic 
DIP 

— 44-pin hermetic LCC 


Product Characteristics 

The CY7B210 is a high-performance 
1 -megabit BiFAMOS PROM organized in 
64K words by 16 bits wide. It is available in 
40-pin, 600-mil DIP and 44-pin LCC pack- 
ages. These devices offer high-density stor- 
age combined with 40-MHz performance. 
Windowedpackages allow the device to be 
erased with UV light for 100%reprogram- 
mability. 

The CY7B210 is equipped with a power- 
down chip enable (CE) input and an out- 
put enable (OE/OE). When CE is dese- 
lected, the device powers d own to a low- 
power stand-by mode. The OE/OE pin is 
polarity programmable and three-states 
the outputs without putting the device into 
stand-by mode. While CE offers lower 
power, OE/OE provides a more rapid tran- 
sition to and from three-stated outputs. 


The memory cells utilize proven EPROM 
floating-gate technology and word-wide 
intelligent programming algorithms. The 
EPROM cell requires only 12.5V for the 
supervoltage and low programming cur- 
rent allows gang programming. The 
EPROM allows each memory location to 
be tested 100 %, because each location is 
written to, erased, and repeatedly exer- 
cised prior to encapsulation. Each PROM 
is also tested for AC performance to guar- 
antee that the product will meet DC and 
AC specification limits after customer pro- 
gramming. 

The CY7B210 is read by selecting both the 
CE and OE/OE inputs. The contents of 
the memory location selected by the ad- 
dress on inputs A 15 - Ao will appear at the 
outputs O 15 - O 0 . 
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CY7B210— 25 

CY7B210— 30 

Maximum Access Time (ns) 

25 

30 

MaximumOperating 

Current (mA) 

Commercial 

240 

240 

Military 


240 

MaximumOperating 

Current (mA) 

Commercial 

50 

50 

Military 


60 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65°Cto+150°C 

Ambient Temperature with 

Power Applied — 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +5.5V 

DC Input Voltage - 0.5V to +7.0V 

Transient Input Voltage - 2.0V for < 20 ns 

DC Program Voltage 13.00V 


Electrical Characteristics^ 3 4 1 


Capacitance ! 4 1 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for group A subgroup testing in- 
formation. 


UV Erasure 7258Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V±10% 

Industrial 1 ! 

-40°Cto+85°C 

5V ±10% 

Military! 2 ! 

- 55°Cto +125°C 

5V ±10% 


4. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameter 

Description 

Test Conditions 

CY7B210— 25 

CY7B210-30 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA (— 3.0 mil) 

El 


El 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA ( 6.0 mil) 


0.4 


0.4 

V 

VlH 

Input HIGH Level 

Guaranteedlnput LogicalHIGH Voltagefor 
All Inputs 

2.0 


2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for 
All Inputs 


0.8 


0.8 

V 

Iix 

Input Leakage Current 

GND < Vin < Vcc 

- 10 

+10 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

Vol .5L Vout .5L Vohj Output Disabled 

-40 

+40 

-40 

+40 

pA 

los 

Output Short Circuit Current 

V C c = Max., Vqut = O.OV^l 

-20 

-180 

-20 

-180 

mA 

Icc 

Power Supply Current 

Vcc = Max., Iout = 0.0 mA 

Commercial 


240 


240 

mA 

Military 




240 

mA 

ISB 

Stand-by Supply Current 

Vcc = Max., CE = Vjh 

Commercial 


50 


50 

mA 

Military 




60 



Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V cc = 5.0V 

10 

pF 

Cqut 

OutputCapacitance 

12 

pF 


3-10 














































































































CYPRFSS 
SEMICONDUCTOR 


PRELIMINARY 


CY7B210 


AC Test Loads and Waveforms W 

R1 480a 
(641a Mil) 


5V O 
OUTPUT O 



30 pFy 

INCLUDING — 
JIG AND 
SCOPE 


5V O 

R2 OUTPUT O 
255a 


(340a 

Mil) 



3.0V ■ 


GND ■ 


ALL INPUT PULSES 




r I 

INCLUDING ~±r 
JIG AND 
SCOPE 


(340a 
-±r Mil) 


< 3 ns 


90% 

10 % 




(a) Normal Load 


(b) High Z Load 


90°y< 

To 


90% 

10% 


<.3 ns 


Equivalent to: THEVENIN EQUIVALENT 

166a (222a Mil) 
OUTPUT O wv O 1.73V 


Switching Characteristics Over the Operating Ranged 4 ] 


Parameters 

Description 

CY7B210-25 

CY7B210— 30 

Units 

Min. 

Max. 

Min. 

Max. 

*AA 

Address to Output Valid 


25 


30 

ns 

tOE 

OE/OE Active to Output Valid 


15 


20 

ns 

tHZOE 

OE/OE Inactive to High Z 


15 


20 

ns 

tCE 

CE Active to Output Valid 


30 


35 

ns 

tHZCE 

CE Inactive to High Z 


15 


20 

ns 

tpu 

CE Active to Power Up 

0 


0 


ns 

tpD 

CE Inactive to Power Down 


30 


35 

ns 


Switching Waveforms M 
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Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7B210 in the windowed package. For this reason, an opaque label 
should be placed over the window if the EPROM is exposed to sun- 
light or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (U V intensity mul- 
tiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet lamp 
with a 12 mW/cm 2 power rating the exposure time would be ap- 
proximately 35 minutes. The 7B210 needs to be within 1 inch of the 


lamp during erasure. Permanent damage mayresult if the EPROM 
is exposed to high-intensity UV light for an extended period of 
time. 7258 Wsec/cm 2 is the recommended maximum dosage. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of this 
section. Programming algorithms can be obtained from any Cy- 
pressrepresentative. 


Thble I. Programming Electrical Characteristics 


Parameter 

Description 

CY7B210— 25 

CY7B210-35 

Units 

Min. 

Max. 

Min. 

Max. 

V P P 

ProgrammingPower Supply 

12.5 

13.0 

12.5 

13.0 

V 

Ipp 

Programming Supply Current 


100 


100 

ma 

ViHP 

Programming Input Voltage HIGH 

3.0 

V CC 

3.0 

Vcc 

V 

VlLP 

Programming Input Voltage LOW 


0.4 


0.4 

V 


Thble 2. Mode Selection 


Mode 

Pin Functional j 

CE 

OE 

Vpp 

PGM 

□ 

d 

Ais 

A 14 

A 3 

iesi 

Data 

Readl 7 J 

Vil 

Vil 

Vih 

X 

Q 

d 

Ais 

A W 

a 3 

E 

0 

Ln 

1 

o 

O 

Output Disable^ 

Vil 

Vih 

Vih 

X 

d 

d 

Ais 

A 14 

a 3 

E 

HighZ 

Stand-by Mode 

Vih 

X 

Vih 

X 

m 

wm 

X 

X 

X 

B 

HighZ 

Program Array 

Vilp 

VlHP 

Vpp 

Vilp 

d 

d 

Ais 

Ai4 

a 3 

EM 

h>!5 ~ D 0 

Program Verify 

Vilp 

Vilp 

Vpp 

Vihp 

d 

d 

A 15 

A 14 

a 3 

9 

P 

1 

O 

o 

Program Inhibit 

Vilp 

Vihp 

Vpp 

Vihp 

n 

mm 

X 

X 

X 

B 

HighZ 

Program OE/OE Active HIGH 

Vilp 

VlHP 

Vpp 

Vilp 

mm 

B 

Vihp 

Vihp 

Vpp 

B 

HighZ 

Verify OE/OE Active HIGH 

Vilp 

Vihp 

Vih 

X 

mm 

CM 

X 

X 

X 

B 

Oo - Voh 

Signature Read (MFG) 

Vil 

Vil 

Vih 

X 

CM 

B 

X 

X 

X 

Cl 

0034H 

Signature Read (DEV) 

Vil 

Vil 

EM 

X 

CM 

B 

X 

X 

X 

CM 

001111 


Notes: < ] 

6. X = can be Vil (Vilp) or Vih (Vihp). 7. OE is assumed to be active LOW (default). 
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DIP LCC, PLCC 

Vpp 
CE 
O15 
0l4 
0l3 
°12 
Oil 
Oio 
Og 
Os 
GND 
O7 

o 6 
0 5 
0 4 
0 3 
0 2 
Oi 

_°° 

OE/OE 

B210-8 



□ v cc 



*~~I PGM 



□ NC 



□ A 15 

( 


□ A 14 

O12 

> 7 

□ A 13 

On 

> 8 

□ A12 

Oio 

> 9 

□ An 

Og 

> 10 

m A10 

0 8 

> 11 

□ a 9 

GND 

> 12 

□ GND 

NC 

> 13 

□ As 

O7 

> 14 



COCMr-OlUO O T- N n <t 
QQQQ OZ<<<<< 

B 


3 


Figure 1. Programming Pinouts 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


8. Most of the above products are available in industrial tempreature 
range. Contact a Cypress representative for specifications and product 
availability. 


Document#: 38-00146-B 


Switching Characteristics 


Parameters 

Subgroups 

tAA 

7, 8, 9, 10, 1 1 

tOE 

7, 8, 9,10,11 

tCE 

7, 8, 9, 10,11 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

Vil 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Ordering Informationt 8 ] 


Speed (ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7B210— 25DC 

D18 

Commercial 

CY7B210— 25HC 

H67 

CY7B210— 25PC 

P17 

CY7B210— 25WC 

W18 

30 

CY7B210— 30DC 

D18 

Commercial 

CY7B210 — 30HC 

H67 

CY7B210— 30PC 

P18 

CY7B210— 30WC 

W18 

CY7B210— 30DMB 

D18 

Military 

CY7B210— 30LMB 

L67 

CY7B210— 30QMB 

Q67 

CY7B210— 30WMB 

W18 


Notes: 
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Reprogrammable 
Registered PROM 


Features 

• High speed 

— tsA = 18 ns 

— tco = 12 ns 

• BiFAMOS® for optimum speed/ 
power 

• Low Power 

— 1210 mW max. 

• Output register for synchronous op- 
eration 

• User-programmable output enable 
(OE) 

• User-programmable INIT word for 
state machine applications 

• User-programmable initialization 
control line (INIT) 

• EPROM technology for 100% repro- 
grammability 

• Capable of withstanding > 2001V stat- 
ic discharge 


• Package options 

— 40-pin, 600-mil plastic or hermetic 
DIP 

— 44-pin plastic or hermetic LCC 

Functional Description 

The CY7B211 is a high-performance 
1-megabit BiFAMOS Registered PROM 
organized in 64K words. It is available in 
40-pin, 600-mil DIP and 44-pin LCC 
packages. These devices offer high-density 
storage combined with 50-MHz perform- 
ance. The CY7B211 is available in win- 
dowed and opaque packages. Windowed 
packages allow the device to be erased 
with UV light for 100% reprogrammabil- 
ity. 

The CY7B211 is equipped with an output 
register for synchronous applications. A 
16-bit, user programmable initialization 
word is available for state machine appli- 
cations or to set or rese t the o utputs. The 
polarities of both the INIT/INIT input 
and the Output Enable (UE/OE) control 


The memory cells utilize proven EPROM 
floating-gate technology and word-wide 
intelligent programming algorithms. The 
EPROM cell requires only 12.5V for the 
supervoltage and low programming cur- 
rent allows for gang programming. The 
EPROM allows for each memory location 
to be tested 100%, as each location is 
written to, erased, and repeatedly exer- 
cised prior to encapsulation. Each PROM 
is also tested for AC performance to guar- 
antee that the product will meet DC and 
AC specification limits after customer 
programming. 

The CY7B211 is read by selecting the 
UE/OE input. On the rising edge of CLK, 
the contents of the memory location se- 
lected by the address on inputs A15 — Ao 
will appea r at t he outputs O15 — Oo- 
When the INIT/INIT input is selected, 
the user programmed INIT/INIT word 
will appear on the outputs u ntil th e rising 
edge of the CLK pulse after INIT/INIT is 
deselected. 


line are programmable. 
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CY7B211— 18 

CY7B211— 25 

Maximum Set-Up Time (ns) 

18 

25 

Maximum Clock to Output (ns) 

12 

15 

Maximum Operating Current (mA) 

Commercial 

220 

220 

Military 


220 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +5.5V 

DC Input Voltage -0.5Vto+7.0V 

Transient Input Voltage - 3.0V for <20 ns 

DC Program Voltage 13 .00 V 


Electrical Characteristics! 3 4 J 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. Contact a Cypress representative for industrial temperature range 
specifications. 

3. See the last page of this specification for group A subgroup testing in- 
formation. 


UV Erasure 7258Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

o 

+1 

> 

Military! 1 ! 

- 55°Cto + 125°C 

5V ±10% 

Industrial! 2 ! 

-40°Cto+85°C 

5V ±10% 


4. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameters 

Description 

Test Conditions 

CY7B211— 18 
CY7B211— 25 

Units 

Min. 

Max. 

V 0 H 

Output HIGH Voltage 

Vcc “ Min., Iqh = ~ 4.0 mA (3.0 mil) 

2.4 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA (6.0 mil) 


0.4 

V 

ViH 

Input HIGH Level 

Guarnateed Input Logical HIGH Voltage for All 
Inputs 

2.0 


V 

Vil 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All 
Inputs 


0.8 

V 

Iix 

Input Leakage Current 

GND _< Vin < Vcc 

-10 

+ 10 

|xA 

loz 

Output Leakage Current 

Vol 5. Vout 5. Vohj Output Disabled 

-40 

+40 

pA 

los 

Output Short Circuit Current 

V CC = Max., Vout = 0.0V! 5 J 

-20 

-180 

mA 

Icc 

Power Supply Current 

Vcc = Max., Iqut = 0.0 mA 


220 

mA 


Capacitance M 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

12 

pF 


3 
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AC Test Loads and Waveforms M 

R1 480X1 
(641X1 Mil) 


5 V O 
OUTPUT O 



T 

INCLUDING ± 
JIG AND 
SCOPE 


5V O 

R2 OUTPUT O 
255a 


(340a 

Mil) 


R1 480a 
(641a Mil) 



INCLUDING i 
JIG AND 
SCOPE 


(a) Standard Load 


(b) High Z Load 


3.0V • 


GND ■ 


<3 ns 


ALL INPUT PULSES 


if 


90% 

10% 


90 

* 


90% 

10% 


:< 3 ns 


Equivalent to: THEVENIN EQUIVALENT 

166a (222a Mil) 
OUTPUT O wv O 1.73V 


B211-6 


Switching Characteristics Over the Operating Ranged 4 1 


Parameters 

Description 

CY7B211-18 

CY7B211— 25 

Units 

Min. 

Max. 

Min. 

Max. 

tSA 

Address Set-Up to Rising Edge of CLK 

18 


25 


ns 

tHA 

Address Hold from Rising Edge of CLK 

0 


0 


ns 

tco 

CLK to Output Valid 


12 


15 

ns 

tDI 

INIT/INIT to Output Valid 


22 


25 

ns 

tRI 


12 


15 


ns 

tpw 

INIT/INIT Pulse Width 

12 


15 


ns 

tOE 

OE/OE deselected to Output Valid 


15 


20 

ns 

tHZOE 

OE/OE selected to High Z 


15 


18 

ns 


Switching Waveforms M 

Read Operation 
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Switching Waveforms! 4 ! (continued) 
Initialization Operation 



Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7B211 in the windowed package. For this reason, an opaque label 
should be placed over the window if the EPROM is exposed to 
sunlight or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating the exposure time would be 
approximately 35 minutes. The 7B211 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 


EPROM is exposed to high-intensity UV light for an extended 
period of time. 7258 Wsec/cm 2 is the recommended maximum 
dosage. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 1. Programming Electrical Characteristics 


Parameter 

Description 

Min. 

Max. 

Units 

Vpp 

Programming Power Supply 

12.5 

13.0 

V 

I P P 

Programming Supply Current 


100 

ma 

Vihp 

Programming Input Voltage HIGH 

3.0 

Vcc 

V 

Vilp 

Programming Input Voltage LOW 


0.4 

V 


Table 2. Mode Selection 


Mode 


Pin Functional \ 

Read 

CLK 


NA 

Igm 

■a 

■9 

KB 

A14 

Ais 

A 7 

O15 - Oo 

Other 

CLK 

g>'a 

PGM 

ESI 

WSM 

KB 

KB 

Am 

AlS 

A 7 

D15 - Do 

Readt'J 

ViiTVih 

El 

X 

■aw 

Ba 

BB 

KB 

A W 

Ais 

a 7 

Oi5 - Oo 

Output Disabled 

X 

EM 

X 

BM 

Ba 

MSI 

KB 

A14 

Ai5 

a 7 

High Z 

Initialize 

X 

BM 

X 

mum 

BM 

KM 

BM 

X 

X 

X 

INIT Word 

Program Array 

X 

Bsa 

Vilp 

Esa 

Ba 

■SB 

KB 

Ai 4 

Ais 

A 7 

E >15 - Do 

Program Verify 

X 

Bsa 

Vihp 


Ba 

■SOB 

KB 

A14 

Ais 

a 7 

O 15 - O 0 

Program Inhibit 

X 

Effll 

Vihp 

■asa 

BM 

EM 

BM 

X 

X 

X 

High Z 

Program OE Active HIGH 

X 

Hi'i'll 

Vilp 

Ba 

BM 

mm 

esj 

Ena 


X 

High Z 

Verify OE Active HIGH 

X 

Vilp 

X 

BM 

BM 

ma 

KM 

x 

x 

Vpp 

Oo = V 0 H 

Program INIT Active HIGH 

X 

EMS 1 

Vilp 

Ba 

0 

KM 

Esa 

BM 


X 

High Z 

Verify INIT Active HIGH 

X 

Ena 

X 

BM 

BM 

KM 

KM 

X 

x 

Vpp 

Oi = Voh 

Program INIT Word 

X 

KZ33 

Vilp 

Ba 

BM 

KM 

■asa 

Vilp 

iOT !HI 

X 

Ol 5 - Do 

Verify INIT Word 

X 

Ena 

X 

K1 

BM 

X 

X 

X 

X 

X 

O15 - Oo 

Signature Read (MFG) 

X 

KM 

X 

Vih 

Vpp 

Vilp 

KB 

X 

X 

X 

0034 H 

Signature Read (DEV) 

X 

BM 

X 

El 

ESI 

Ena 

x 

X 

X 

X 

0012 H 


Notes: 

6. X = can be Vjl (Vilp) or Vih (Vihp). 7. OE and EMIT are assumed to be active LOW (default). 
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Vpp 

CLK 

Ol5 

O 14 

Ol3 

Oi 2 

Oil 

Oio 

0 9 

0 8 

GND 

0 7 

0 6 

0 5 

0 4 

0 3 

O 2 

Oi 

Oo 

OE/OE 


DIP 


C 1 

C 2 
C 3 
1= 4 
C 5 
1=6 
C= 7 

C= 8 

C 9 

C 10 
(= 11 

C 12 

C 13 
C 14 
C 15 

C 16 

C 17 

C 18 

C 19 

C 20 


o 


40 □ Vcc 
39 □ PGM 
38 □ NC 
37 □ A 1S 
36 □ A 14 
35 □ A 13 
34 =] A-|2 
33 □ An 
32 □ A 10 
31 □ A 9 
30 □ GND 
29 □ As 
28 □ A 7 
27 □ Ag 
26 □ A 5 
25 □ A4 
24 □ A3 
23 □ A 2 

22 □ Ai 

21 □ Aq 
B211-9 


LCC 


n ^ in v n n t 
Dio o l 

O O O O > 2 > 


O S 5 
2 < < 



A 13 

A 12 

All 

AlO 

Ag 

GND 

NC 

As 

A 7 

As 

A 5 


Figure 1. Programming Pinouts 


Ordering Information^ 


Speed (ns) 

Ordering Code 

Package 

type 

Operating 

Range 

18 

CY7B21 1 — 18DC 

D18 

Commercial 

CY7B211— 18JC 

J67 

CY7B211— 18PC 

P18 

CY7B21 1 — 18WC 

W18 

25 

CY7B21 1 — 25DC 

D18 

Commercial 

CY7B211— 25JC 

J67 

CY7B211— 25PC 

P18 

CY7B211— 25WC 

W18 


CY7B211 — 25DMB 

D18 

Military 


CY7B21 1 — 25LMB 

L67 



CY7B211 — 25QMB 

Q67 



CY7B211— 25WMB 

W18 



Notes: 

8. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

lix 

1,2,3 

loz 

1, 2,3 

Icc 

1, 2, 3 


Switching Characteristics 


Parameters 

Subgroups 

tSA 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

tDI 

7, 8, 9, 10,11 

Iri 

7, 8, 9, 10, 11 

tpw 

7, 8, 9, 10, 11 

toE 

7, 8, 9, 10,11 


Document#: 38-00177-A 
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*mm CYPRESS 

^ SEMICONDUCTOR 512 x 8 Registered PROM 


Features 

• CMOS for optimum speed/power 

• Highspeed 

— 25 ns max set-up 

— 12 ns clock to output 

• Low power 

— 495 mW (commercial) 

— 660 mW (military) 

• Synchronous and asynchronous out- 
put enables 

• On-chip edge-triggered registers 

• Buffered common PRESET and 
CLEAR inputs 

• EPROM technology, 100% 
programmable 


• Slim 300-mil, 24-pin plastic or her- 
metic DIP, 28-pin LCC, or 28-pin 
PLCC 

• 5V ± 10% Vco commercial and 
military 

• TTL-compatiblel/O 

• Direct replacement for bipolar 
PROMs 

• Capable of withstanding greater than 
1500V static discharge 

Functional Description 

The CY7C225 is a high-performance 512 
word by 8 bit electrically programmable 
read only memory packaged in a slim 
300-mil plastic or hermetic DIP, 28-pin 
leadless chip carrier, and 28-pin PLCC. 
The memory cells utilize proven EPROM 


floating gate technology and byte-wide in- 
telligentprogrammingalgorithms. 

The CY7C225 replaces bipolar devices 
and offers the advantages of lower power, 
superior performance, and high program- 
mingyield. The EPROM cell requires only 
1 3 .5 V for the supervoltage and low current 
requirements allow for gang program- 
ming. The EPROM cells allow for each 
memory location to be tested 100%, as 
each location is written into, erased, and 
repeatedly exercised prior to encapsula- 
tion. Each PROM is also tested for AC 
performance to guarantee that after cus- 
tomerprogramming the product will meet 
AC specification limits. 



Logic Block Diagram 


Pin Configurations 



DIP 

Top View 


A/C 

V 

1 

^ 24 

u 

Vcc 

AeC 

2 

23 

: 

a 8 

a 5 C 

3 

22 

: 

PS 

A4C 

4 

21 


E 

a 3 C 

5 

20 

3 

CLR 

a 2 C 

6 

19 

3 

E S 

AlC 

7 

18 

: 

CP 

AoC 

8 

17 

3 

0 7 

o 0 C 

9 

16 

3 

0 6 

OiC 

10 

15 

: 

0 5 

o 2 C 

11 

14 

3 

0 4 

GND C 

12 

13 

3 

c>3 


C225-2 

LCC/PLCC 
Top View 



Selection Guide 





7C225-35 

7C225-40 

Maximum Set-Up Time (ns) 

25 

30 

35 

40 

Maximum Clock to Output (ns) 

12 

15 

20 

25 

MaximumOperating 

Current (mA) 

Commercial 

90 

90 


90 

Military 


120 

120 

120 
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Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 °C to +150°C 

Ambient Temperature with 

PowerApplied - 55°Cto +125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage (Pins 7, 18,20) 14.0V 


Electrical Characteristics Over the Operating Ranged’ 4 ! 


Capacitance ! 4 ! 


Notes: 

1 . See the Ordering Information sectionfor industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

4. See the “Introduction to CMOS PROMs” section of the Cypress Data 
Book for general information on testing. 


Static Discharge Voltage > 1500V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial! 1 ! 

— 40°Cto +85°C 

5V ± 10% 

Military! 2 ! 

— 55°Cto +125°C 

5V ± 10% 


5. For devices using the synchronous enable, the device must be clocked 
after applying these voltages to perform this measurement. 

6. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

7. Due to the design of the differential cell in this device, Ice can only he 
accurately measured on a programmed array. 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

Vin = Vih or Vil 

2.4 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 16 mA 

Vin = V IH orViL 


0.4 

V 

Vffl 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for 
All Inputs 

2.0 


V 

Vil 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All 
Inputs 


0.8 

V 

Iix 

Input Leakage Current 

GND <. Vin <. Vcc 

- 10 

+ 10 

pA 

V CD 

Input Clamp Diode Voltage 

Note 4 




loz 

Output Leakage Current 

GND <. Vo <. Vcc Output Disabled! 5 ! 

-40 

+40 

pA 

fos 

Output Short Circuit Current 

Vcc = Max., Vqut = O.OV! 6 ! 

- 20 

-90 


Icc 

Power Supply Current 

GND < Vin < Vcc 

Vcc = Maxi 7 ! 

Commercial 


90 


Military 


120 

Vpp 

Programming Supply Voltage 


13 

14 

V 

Ipp 

Programming Supply Current 



50 

mA 

VlHP 

Input HIGH Programming 
Voltage 


3.0 


V 

VlLP 

Input LOW Programming 
Voltage 



0.4 

V 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC =5.0V 

10 

pF 

CqUT 

OutputCapacitance 

10 

pF 


3-20 


























































































CYPRESS 

SEMICONDUCTOR 


CY7C225 


AC Test Loads and Waveforms* 4 ! 

R1 250Q 


5V o- 
OUTPUTO- 


50 pF T 


5V o- 
OUTPUTo- 


R1 250Q 


INCLUDING -±- 
JIG AND " 

SCOPE 

(a) 


R2 

167Q 


5 pF 


R2 

167Q 


INCLUDING -±r -±r 

JIG AND ” 

SCOPE C225-4 

(b) High Z Load 


ALL INPUT PULSES 


30V jr™ 

GND T T — 

i5ns-»J I*- -d L- <L5ns 


Equivalent to: 


TH^VENIN EQUIVALENT 
100Q 


OUTPUT o- 


» 2.0V 


Operating Modes 

The CY7C225 incorporates a D-type, master-slave register on 
chip, reducing the cost and size of pipelined microprogrammed 
systems and applications where accessed PROM data is stored 
temporarily in a register. Additional flexibility is provided with 
synchron ous (Eg) and asynchronous (E) output enables and 
CLEAR and PRESET inputs. 

Upon power-up, the synchronous enable (Es) flip-flop will be in 
the set condition causing the outputs (Oo - O 7 ) to be in the OFF 
or high-impedance state. Data is read by applying the memory lo- 
cation tothe address inputs (Ao - Ag) and a logic LOW to the 
enable (Es) input. The stored data is accessed and loaded into 
the master flip-flops of the data register during the address set-up 
time. At the next LOW-to-HIGH transition of the clock (CP), 
data is transferred to the slave flip-flops, which drive the output 
buffers, and the accessed data will appear at the outputs (Oo - 
O 7 ) provided the asynchronous enable (E) is also LOW. 

The outputs maybe disabled at any time by switching the asynch- 
ronous enable (E) to a logic HIGH, and may be returned to the 
active state by switching the enable to a logic LOW. 

Regardless of the condition of E, the outputs will go to the OFF 
or high-impedance state upon the next positive clock edge after 
the synchronous enable (Es) input is switched to a HIGH level. If 
the synchronous enable pin is switched to a logic LOW, the subse- 
quent positive clock edge will return the output to the active state 
if E is LOW. Following a positive clock edge, the address and syn- 


chronous enable inputs are free to change since no change in the 
output will occur until the next LOW-to-HIGH transition of the 
clock. This unique feature allows the CY7C225 decoders and 
sense amplifiers to access the next location while previously ad- 
dressed data remains stable on the outputs. 

System timing is simplified in that the on-chip edge-triggered reg- 
ister allows the PROM clock to be derived directly from the sys- 
tem clock without introducing race conditions. The on-chip regis- 
ter timing requirements are similar to those of discrete registers 
available in the market. 

The CY7C225 has buffered asynchronous CLEAR and PRESET 
input (INlT). The initialize function is useful during power-up 
and time-out sequences. 

Applying a LOW to the PRESET input causes an immediate load 
of all ones into the master and slave flip-flops of the register, in- 
dependent of al l other in puts, including the clock (CP). Applying 
a LOW to the CLEAR input, resets the flip-flops to all zeros. 
The initialize data will appear at the device outputs after the out- 
puts are enabled by bringing the asynchronous enable (E) LOW. 

When power is applied, the (internal) synchronous enable flip- 
flop will be in a state such that the outputs will be in the high-im- 
pedance state. In order to enable the outputs, a clock must occur 
and the Es input pin must be LOW at least a set-up time prior to 
the clock LOW-to-HIGH transition. The E input may then be 
used to enable the outputs. 
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Switching Characteristics Over the Operating Ranged 



Description 

7C225-25 

7C225-30 

7C225-35 

7C225-40 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*SA 

Address Set-Up to Clock HIGH 

25 


30 


35 


40 


ns 

*HA 

Address Hold from Clock HIGH 

0 


0 


0 


0 


ns 

tco 

Clock HIGH to Valid Output 


12 


15 


20 


25 

ns 

tpwc 

Clock Pulse Width 

10 


15 


20 


20 


ns 

tsES 

Es Setup to Clock HIGH 

10 


10 


10 


10 


ns 

tHES 

E s Hold from Clock HIGH 

0 


5 


5 


5 


ns 

*DB *DC 

Delay from PRESET or CLEAR to Valid Output 


20 


20 


20 


20 

ns 

tRB tRC 

PRESET or CLEAR Recovery to Clock HIGH 

15 


20 


20 


20 



tpWB tpWC 

PRESET or CLEAR Pulse Width 

15 


20 


20 


20 


91 

tcos 

Valid Output from Clock HIGHt 8 ^ 


20 




25 


30 

ns 

tHZC 

Inactive Output from Clock HIGHl 8 ] 


20 


mi 


25 


30 

ns 

tDOE 

Valid Output from E LOW 


20 


20 


25 


30 

ns 

*HZE 

Inactive Output from E HIGH 


20 


20 


25 


30 

ns 


Switching Waveforms t 4 l 



Notes: 

8. Applies only when the synchronous (Es) function is used. 
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Programming Information 

Programming support is available from Cypress as well as from a see the PROM Programming Information located at the end of 
number of third-party software vendors. For detailed program- this section. Programming algorithms can be obtained from any 
ming information, including a listing of software packages, please Cypress representative. 

Table 1. Mode Selection 


Mode 


Pin Function! 9 ! 

Read or Output Disable 

A7 - Ao 

CP 

Es 

CLR 

E 

PS 

0 7 - Oo 

Other 

A 7 - Ao 

PGM 

VFY 

Vpp 

E 

PS 

D 7 — Dq 

Read 

A7 - Ao 

X 

Vil 

ViH 

Vil 

Vih 

0 

0 

1 

r- 

O 

Output Disable 

A7 - Ao 

X 

ViH 

ViH 

X 

Vih 

High Z 

Output Disable 

A7 - Ao 

X 

X 

ViH 

Vih 

Vih 

High Z 

Clear 

A7 - Ao 

X 

Vil 

Vil 

Vil 

Vih 

Zeros 

Preset 

A 7 - Ao 

X 

Vil 

Vih 

Vil 

Vil 

Ones 

Program 

A7 - Ao 

VlLP 

VlHP 

Vpp 

Vihp 

Vihp 

D7 - Dq 

Program Verify 

A7 - Ao 

VlHP 

VlLP 

Vpp 

VlHP 

Vihp 

0 

1 

O 

0 

Program Inhibit 

A 7 - Ao 

VlHP 

VlHP 

Vpp 

VlHP 

Vihp 

High Z 

Intelligent Program 

A7 - Ao 

VlLP 

VlHP 

Vpp 

VlHP 

Vihp 

D7 - Do 

Blank Check Ones 

A7 - Ao 

Vpp 

VlLP 

VlLP 

VlLP 

Vihp 

Ones 

Blank Check Zeros 

A 7 - Ao 

Vpp 

VlHP 

VlLP 

VlLP 

Vihp 

Zeros 


Notes: 

6. X = “don’t care” but not to exceed Vcc ±5%. 


DIP 


Top View 


LCC/PLCC 
Top View 








C225-8 


Figure 1. Programming Pinouts 
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OUTPUT SOURCE CURRENT (mA) NORMALIZED CLOCK TO OUTPUT TIME NORMALIZED I 


CY7C225 



1 PYPPFqc: 

SEMICONDUCTOR 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



0.8 I 1 1 

-55 25 125 


CLOCK TO OUTPUT TIME 



H. v.u i I I I 1 

O 4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 


CLOCK TO OUTPUT TIME 



- 55 25 125 


NORMALIZED SET-UPTIME 



4.0 4.5 5.0 5.5 6.0 


co 

Q 

ID 

N 


DC 

o 


NORMALIZED SET-UP TIME 



- 55 25 125 


AMBIENTTEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 



0.0 1 .0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


C225-10 
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Ordering Information! 10 ] 



Ordering 

Code 

Package 

^pe 

Operating 

Range 



mmmm 

CY7C225 — 25DC 

D14 

Commercial 

CY7C225-25JC 

J64 


CY7C225 — 25LC 

L64 

CY7C225 — 25PC 

P13 

CY7C225 -30DC 

D14 

Commercial 

CY7C225-30JC 

J64 


CY7C225 — 30LC 

L64 


P13 

D14 

CY7C225 — 30DMB 

Military 

CY7C225 — 30LMB 

L64 


CY7C225— 35DMB 

D14 

Military 

CY7C225 — 35LMB 

L64 


CY7C225 — 40DC 

D14 

Commercial 

CY7C225 — 40JC 

J64 


CY7C225 — 40LC 

L64 

CY7C225 — 40PC 

P13 


CY7C225 — 40DMB 

D14 

Military 

CY7C225 — 40LMB 

L64 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters Subgroups 


Vqh 1,2,3 


Vol 1,2,3 


Vih 1,2,3 


Vil 1,2,3 


IlX 1,2,3 


Ioz 1,2,3 


ICC 1,2,3 


Switching Characteristics 


Notes: 

10. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 


SMD Cross Reference 
SMD 

Number Sui 

5962-88518 Oil 

5962-88518 013 

5962-88518 021 

5962-88518 023 

5962-88518 031 

5962-88518 033 



Parameters 

Subgroups 

tSA 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

tDP 

7, 8, 9, 10, 11 

tRP 

7, 8, 9, 10, 11 



Cypress 

Number 

CY7C225— 30DMB 
CY7C225 — 30LMB 
CY7C225— 35DMB 
CY7C225 — 35LMB 
CY7C225 — 40DMB 
CY7C225 — 40LMB 


Document#: 38- 00002 -D 
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Features 

• CMOS for optimum speed/power 

• Highspeed 

— 25 ns max set-up 

— 12 ns clock to output 

• Low power 

— 495 mW (commercial) 

— 660 mW (military) 

• Synchronous and asynchronous 
output enables 

• On-chip edge-triggered registers 

• Program mable asynchronous 
registers (INIT) 

• EPROM technology, 100% 
programmable 


• Slim, 300-mil, 24-pin plastic or her- 
metic DIP or 28-pin LCC and PLCC 

• 5V ±10% Vcc> commercial and 
military 

• TTL-compatible I/O 

• Direct replacement for bipolar 
PROMs 

• Capable of withstanding greater than 
1500V static discharge 

Functional Description 

The CY7C235 is a high-performance 
1024 word by 8 bit electrically program- 
mable read only memory packaged in a 
slim 300-mil plastic or hermetic DIP, 
28-pin leadless chip carrier, or 28-pin 
plastic leaded chip carrier. The memory 
cells utilize proven EPROM floating-gate 


technology and byte-wide intelligent pro- 
gramming algorithms. 

The CY7C235 replaces bipolar devices 
pin for pin and offers the advantages of 
lower power, superior performance, and 
high programming yield. The EPROM 
cell requires only 13.5V for the supervol- 
tage, and low current requirements allow 
for gang programming. The EPROM cells 
allow for each memory location to be 
tested 100%, as each location is written 
into, erased, and repeatedly exercised 
prior to encapsulation. Each PROM is 
also tested for AC performance to guar- 
antee that the product will meet AC spec- 
ification limits after customer program- 
ming. 



Selection Guide 



Maximum Set-Up Time (ns) 


Maximum Clock to Output (ns) 

Maximum Operating 

Commercial 

Current (mA) 

Military 


7C235-25 

7C235-30 

7C235-40 

25 

30 

^ 40 

12 i 

15 

20 

90 ; 

90 

90 


120 

120 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 0 C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12 for DIP) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage (Pins 7, 18, 20 for DIP) 14.0V 


Static Discharge Voltage > 1500V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ±10% 

Industrial^ 

— 40°C to +85° C 

5V ±10% 

Militaryl 2 ] 

-55°C to +125°C 

5V ±10% 


Electrical Characteristics Over Operating Ranged 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc “ Min., Ioh = — 4.0 mA 

Vin = Vih or Vil 

2.4 

■1 

V 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 16 mA 

Vin = Vih or Vil 


0.4 

V 

Vih 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for 
All Inputsl 4 ! 

2.0 


V 

Vil 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All 
InputsW 


0.8 

V 

Iix 

Input Leakage Current 

GND< Vin< Vcc 

-10 

+10 

|iA 

VcD 

Input Clamp Diode Voltage 

Note 5 




loz 

Output Leakage Current 

GND <. Vo <. Vcc Output Disabled! 5 ! 

-40 

+40 

pA 

los 

Output Short Circuit Current 

V cc = Max., Vqut = O.OVl 6 ! 

-20 

-90 

mA 

Icc 

Power Supply Current! 7 ! 

GND < Vin < Vcc, 

Vcc = Max. 

Commercial 


90 

mA 

Military 


120 

Vpp 

Programming Supply Voltage 


13 

14 

V 

Ipp 

Programming Supply Current 



50 

mA 

VlHP 

Input HIGH Programming Voltage 


3.0 


V 

VlLP 

Input LOW Programming Voltage 



0.4 

V 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

T a = 25 °C, f = 1 MHz, V CC =5.0V 

10 

pF 

CoUT 

Output Capacitance 

10 

pF 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

4. For devices using the synchronous enable, the device must be clocked 
after applying these voltages to perform this measurement. 


5. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

6. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

7. Due to the design of the differential cell in this device, Icc can only be 
accurately measured on a programmed array. 
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AC Test Loads and Waveforms^ 

R1 250Q 


R1 250Q 


5V o- 
OUTPUTo- 


50 pF "r 


INCLUDING-i- 
JIG AND ” 
SCOPE 


5V o— 
OUTPUT©- 


R2 

167Q 


5PFJ 

INCLUDING -±- 
JIG AND “ 
SCOPE 


R2 

167Q 


(a) 


(b) High Z Load 


ALL INPUT PULSES 


3.0V 

GND 

<. 5 ns 




C235-5 


Equivalent to: TH&/ENIN EQUIVALENT 

100Q 

OUTPUT o wv o 2.0 V 

C235-6 


Operating Modes 

The CY7C235 incorporates a D-type, master-slave register on 
chip, reducing the cost and size of pipelined microprogrammed 
systems and applications where accessed PROM data is stored 
temporarily in a register. Additional flexibility is provided with 
synchronous (E$) and asy nchron ous (E) output enables and 
asynchronous initialization (INIT). 

Upon power-up, the synchronous enable (Es) flip-flop will be in 
the set condition causing the outputs (Oo - O 7 ) to be in the OFF 
or high-impedance state. Data is read by applying the memory lo- 
cation to_the address input (Aq - A 9 ) and a logic LOW to the 
enable (Es) input. The stored data is accessed and loaded into 
the master flip-flops of the data register during the address set-up 
time. At the next LOW-to-HIGH transition of the clock (CP), 
data is transferred to the slave flip-flops, which drive the output 
buffers, and the accessed data will appear at the outputs (Oo - 
O 7 ), provided the asynchronous enable (E) is also LOW. 

The outputs mayjbe disabled at any time by switching the asynch- 
ronous enable (E) to a logic HIGH, and may be returned to the 
active state by switching the enable to a logic LOW. 

Regardless of the condition of E, the outputs will go to the OFF 
or high-impedance state upon the next positive clock edge after 
the synchronous enable (Es) input is switched to a HIGH level. If 
the synchronous enable pin is switched to a logic LOW, the subse- 
quent positive clock edge will return the output to the active state 
if E is LOW. Following a positive clock edge, the address and syn- 
chronous enable inputs are free to change since no change in the 
output will occur until the next LOW-to-HIGH transition of the 
clock. This unique feature allows the CY7C235 decoders and 
sense amplifiers to access the next location while previously ad- 
dressed data remains stable on the outputs. 

System timing is simplified in that the on-chip edge-triggered reg- 
ister allows the PROM clock to be derived directly from the sys- 


tem clock without introducing race conditions. The on-chip regis- 
ter timing requirements are similar to those of discrete registers 
available in the market. 

The CY7C235 has an asynchronous initialize input (INIT). The 
initialize function is useful during power-up and time-out se- 
quences and can facilitate implementation of other sophisticated 
functions such as a built-in “jump start” address. When activated 
the initialize control input causes the contents of a user pro- 
grammed 1025th 8 -bit word to be loaded into the on-chip regis- 
ter. Each bit is programmable and the initialize function can be 
used to load any desired combination of l’s and 0 ’ s into the regis- 
ter. In the unprogrammed state, activating INIT will generate a 
register CLEAR (all outputs LO W). If all the bits of the initialize 
word are programmed, activating INIT performs a register PRE- 
SET (all outputs HIGH). 

Applying a LOW to the INIT input causes an immediate load of 
the programmed initialize word into the master and slave flip- 
flops of the register, independent of all other inputs, including 
the clock (CP). The initialize data will appear at the device out- 
puts after the outputs are enabled by bringing the asynchronous 
enable (E) LOW 

When power is applied the (internal) synchronous enable flip- 
flop will be in a state such that the outputs will be in the high-im- 
pedance state. In order to enable the outputs, a clock must occur 
and the Es input pin must be LOW at least a_ set-up time prior to 
the clock LOW-to-HIGH transition. The E input may then be 
used to enable the outputs. 

When the asynchronous initialize input, INIT, is LOW, the data in 
the initialize byte will be asynchronously loaded into the output 
register. It will not, however, appear on the output pins until they 
are enabled, as described in the preceding paragraph. 
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Switching Characteristics Over Operating Ranged* 


Parameters 

Description 

l SA 

Address Set-Up to Clock HIGH 

tHA 

Address Hold from Clock HIGH 

tco 

Clock HIGH to Valid Output 

tpwc 

Clock Pulse Width 

tSES 

Es Set-Up to Clock HIGH 

tHES 

Es Hold from Clock HIGH 

*DI 

Delay from INIT to Valid Output 

tRI 

INIT Recovery to Clock HIGH 

tpwi 

INIT Pulse Width 

tcos 

Inactive to Valid Output from Clock HIGHl 8 ) 

tHZC 

Inactive Output from Clock HIGHt 8 ! 

tDOE 

Valid Output from E LOW 

tHZE 

Inactive Output from E HIGH 


7C235-30 


7C235-40 


Min. Max. I Min. Max. Min. I Max. I Units 


SBBi 
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Programming Information 

Programming support is available from Cypress as well as from a see the PROM Programming Information located at the end of 
number of third-party software vendors. For detailed program- this section. Programming algorithms can be obtained from any 
ming information, including a listing of software packages, please Cypress representative. 

Table 1 . Mode Selection 

Pin Functional 


Read or Output Disable 

Ao, A3 - A9 

Ai 

a 2 

CP 

E S 

E 

INIT 

0 

1 

9 

Mode Other 

Ao, A 3 - A 9 

Ai 

a 2 

PGM 

VFY 

E 

Vpp 

D 7 “ Do 

Read 

Aq, A3 - A9 

Ai 

a 2 

X 

VlL 

Vil 

Vih 

O7 - Oo 

Output Disable 

Aq, A3 - A9 

Ai 

a 2 

X 

Vih 

X 

Vih 

High Z 

Output Disable 

Aq, A3 - A9 

Ai 

a 2 

X 

X 

Vih 

Vih 

High Z 

Initialize 

Aq, A3 - A9 

Ai 

a 2 

X 

X 

Vil 

Vil 

Init Byte 

Program 

Ao, A3 - A9 

Ai 

a 2 

VlLP 

ViHP 

ViHP 

Vpp 

D7 - Do 

Program Verify 

Ao, A3 - A9 

Ai 

a 2 

ViHP 

VlLP 

ViHP 

Vpp 

0 

1 

9 

Program Inhibit 

Ao, A3 - A9 

Ai 

a 2 

ViHP 

ViHP 

ViHP 

Vpp 

High Z 

Intelligent Program 

Ao, A3 - A9 

Ai 

a 2 

VlLP 

ViHP 

ViHP 

Vpp 

D 7 - Dq 

Program Initialize Byte 

Aq, A3 - A9 

Vpp 

VlLP 

Vilp 

ViHP 

ViHP 

Vpp 

d 

-4 

1 

P 

Blank Check Ones 

Aq, A3 - A9 

Ai 

a 2 

Vpp 

VlLP 

VlLP 

VlLP 

Ones 

Blank Check Zeros 

Ao, A3 - A9 

Ai 

a 2 

Vpp 

ViHP 

VlLP 

VlLP 

Zeros 


Notes: 

9. X = “don’t care” but not to exceed Vcc ±5%. 
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Figure 1 . Programming Pinouts 
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OUTPUT SOURCE CURRENT (mA) NORMALIZED CLOCK TO OUTPUT TIME NORMALIZED I 


CY7C235 
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Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



0.8 I 1 1 

-55 25 125 


w NORMALIZED CLOCK TO 



SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE <°C) 


SUPPLY VOLTAGE (V) 


3 


NORMALIZED CLOCK TO 
OUTPUT TIME vs. TEMPERATURE 



- 55 25 125 

AMBIENT TEMPERATURE (°C) 


NORMALIZED SET-UP TIME 



i 1 i 1 1 

4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED SET-UP TIME 



- 55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


3-31 


PROMs 




CYPRESS 

SEMICONDUCTOR 


CY7C235 


Ordering Information^ 10 ] 


Speed 

(ns) 


Package 

Type 

Operating 

Range 

tSA 

*co 

Ordering Code 

25 

12 

CY7C235 - 25DC 

D14 

Commercial 



CY7C235— 25JC 

J64 




CY7C235— 25PC 

P13 


30 

15 

CY7C235— 30DC 

D14 




CY7C235— 30JC 

J64 




CY7C235— 30PC 

P13 




CY7C235— 30DMB 

D14 

Military 



CY7C235— 30KMB 

K73 




CY7C235 — 30LMB 

L64 


40 

20 

CY7C235— 40DC 

D14 

Commercial 



CY7C235— 40JC 

J64 




CY7C235-40PC 

P13 




CY7C235— 40DMB 

D14 

Military 



CY7C235-40KMB 

K73 




CY7C235— 40LMB 

L64 



Notes: 


10. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

Voh 

1,2,3 

Vol 

1, 2,3 

Vih 

1, 2,3 

VlL 

1, 2,3 

Iix 

1, 2,3 

Ioz 

1, 2,3 

Icc 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

*SA 

7, 8, 9, 10, 11 

*HA 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 


SMD Cross Reference 


SMD 


Cypress 

Number 

Suffix 

Number 

5962-88636 

01KX 

CY7C235 — 40KMB 

5962-88636 

01LX 

CY7C235— 40DMB 

5962-88636 

013X 

CY7C235 — 40LMB 

5962-8863 6 

02KX 

CY7C235 — 30KMB 

5962-88636 

02LX 

CY7C235— 30DMB 

5962-88636 

023X 

CY7C235 — 30LMB 


Document #: 38 - 00003 — D 
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This is an abbreviated datasheet. 
Contact a Cypress representative 
for complete specifications. 
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Reprogrammable 2048 x 8 
Registered PROM 


Features 

• Windowed for reprogrammability 

• CMOS for optimum speed/power 

• High speed 

— 25 ns max set-up 

— 12 ns clock to output 

• Low power 

— 330 mW (commercial) for -35 ns, 
-45 ns 

— 660 mW (military) 

• Programmable synchronous or 
asynchronous output enable 

• On-chip edge-triggered registers 

• Progra mmable asynchronous register 
(INIT) 

• EPROM technology, 100% 
programmable 


• Slim, 300-mil, 24-pin plastic or her- 
metic DIP 

• 5V ±10% Vrc» commercial and 
military 

• TTL-compatible I/O 

• Direct replacement for bipolar 
PROMs 

• Capable of withstanding greater than 
2000V static discharge 

Product Characteristics 

The CY7C245 is a high-performance 
2048-word by 8-bit electrically program- 
mable read only memory packaged in a 
slim 300-mil plastic or hermetic DIP. The 
ceramic package may be equipped with an 
erasure window; when exposed to UV 
light the PROM is erased and can then be 
reprogrammed. The memory cells utilize 
proven EPROM floating-gate technology 
and byte-wide intelligent programming al- 
gorithms. 


The CY7C245 replaces bipolar devices 
and offers the advantages of lower power, 
reprogrammability, superior perform- 
ance, and high programming yield. The 
EPROM cell requires only 13.5V for the 
supervoltage and low current require- 
ments allow for gang programming. The 
EPROM cells allow each memory loca- 
tion to be tested 100% because each loca- 
tion is written into, erased, and repeatedly 
exercised prior to encapsulation. Each 
PROM is also tested for AC performance 
to guarantee that after customer pro- 
gramming the product will meet AC spec- 
ification limits. 

The CY7C245 has an asynchronous ini- 
tialize function (INIT). This function acts 
as a 2049th 8-bit word loaded into the on- 
chip register. It is user programmable 
with any desired word, or may be used as 
a PRESET or CLEAR function on the 
outputs. 


Logic Block Diagram 


Pin Configurations 

DIP 



- o 7 





Selection Guide 




7C245 -25 

7C245 -35 

7C245 -45 

Maximum Set-up Time (ns) 


25 

35 

40 

Maximum Clock to Output (ns) 


12 

15 

25 

Maximum Operating 

Current (mA) 

STD 

Commercial 

90 

90 

90 

Military 


120 

120 

L 

Commercial 


60 

60 
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Reprogrammable 2048 x 8 
Registered PROM 


Features 

• Windowed for reprogrammability 

• CMOS for optimum speed/power 

• High speed 

— 15 ns max set-up 
— 10 ns clock to output 

• Low power 

— 330 mW (commercial) for -35 ns 
— 660 mW (military) 

• Programmable synchronous or 
asynchronous output enable 

• On-chip edge-triggered registers 

• Program mable asynchronous 
register (INIT) 

• EPROM technology, 100% 
programmable 

• Slim, 300-mil, 24-pin plastic or 
hermetic DIP 


• 5V ±10% Vcc> commercial and 
military 

• TTL-compatible I/O 

• Direct replacement for bipolar 
PROMs 

• Capable of withstanding greater than 
2000V static discharge 

Functional Description 

The CY7C245A is a high-performance 
2048-word by 8-bit electrically program- 
mable read only memory packaged in a 
slim 300-mil plastic or hermetic DIR The 
ceramic package may be equipped with an 
erasure window; when exposed to UV 
light the PROM is erased and can then be 
reprogrammed. The memory cells utilize 
proven EPROM floating-gate technology 
and byte-wide intelligent programming al- 
gorithms. 


The CY7C245A replaces bipolar devices 
and offers the advantages of lower power, 
reprogrammability, superiorperformance 
and high programming yield. The 
EPROM cell requires only 12.5 V for the 
supervoltage, and low current require- 
ments allow gang programming. The 
EPROM cells allow each memory loca- 
tion to be tested 100%, because each lo- 
cation is written into, erased, and repeat- 
edly exercised prior to encapsulation. 
Each PROM is also tested for AC per- 
formance to guarantee that after custom- 
er programming the product will meet AC 
specification limits. 

The CY7C245 A has an asynchronous ini- 
tialize function (INIT). This function acts 
as a 2049th 8-bit word loaded into the on- 
chip register. It is user programmable 
with any desired word, or may be used as 
a PRESET or CLEAR function on the out- 
puts. 




7C245A— 15 

7C245A— 18 

7C245A— 25 

7C245A— 35 
7C245AL— 35 

7C245A— 45 
7C245AL— 45 

Maximum Set-Up Time (ns) 

15 

18 

25 

35 

45 

Maximum Clock to Output (ns) 

10 

12 

12 

15 

25 

Maximum Operating 
Current (mA) 

Standard 

Commercial 

120 

120 

90 

90 

90 

Military 


120 

120 

120 

120 


L 

Commercial 




60 

60 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines. 


not tested.) 

Storage Temperature — 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage -3.0Vto+7.0V 

DC Program Voltage (Pins 7, 18, 20) 13.0V 

UV Erasure 7258Wsec/cm 2 


Static Discharge Voltage >2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ±10% 

Industrial! ^ 

— 40° C to +85°C 

5V ±10% 

Military! 2 ] 

— 55°Cto + 125°C 

5V ±10% 


Electrical Characteristics Over the Operating Rangel 3 ’ 41 


Parameters 

Description 

Test Conditions 

7C245A— 15, 18 

7C245A— 25,35,45 

7C245AL— 35 
7C245AL— 45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VqH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 
Vin = V IH or V IL 

Kil 


2.4 


HI 


V 

mm 

Output LOW Voltage 

Vcc = Min., Iol = 16 mA 

Vin = Vih or V IL 


0.4 


0.4 


0.4 

V 

HU 

Input HIGH Level 

Guaranteed Input Logical 
HIGH Voltage for All Inputs 

2.0 

Vcc 

2.0 

mm 

2.0 

Vcc 

■ 

VlL 

Input LOW Level 

Guaranteed Input Logical 
LOW Voltage for All Inputs 


0.8 


m 


0.8 

■ 

Iix 

Input Leakage Cur- 
rent 

GND <_ V jn <L Vcc 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

VcD 

Input Clamp Diode 
Voltage 

Note 4 

Note 4 

loz 

Output Leakage 
Current 

GND< V 0 < V CC 

Output Disabled! 5 ] 

-10 

+ 10 

-10 


-10 

+ 10 

pA 

los 

Output Short Circuit 
Current 


-20 

-90 

-20 

Bjjfl 

-20 

-90 

mA 

Icc 

Power Supply Current 

GND< V IN < V C c 

Vcc = Max. 

Com! 


120 


90 


60 

mA 



120 


120 



Vpp 

ProgrammingSupply 

Voltage 



13 

12 

m 

12 

13 

V 

Ipp 

ProgrammingSupply 

Current 



50 




50 

mA 

VlHP 

Input HIGH 
Programming Voltage 


3.0 


3.0 


3.0 


V 

VlLP 

Input LOW 
Programming Voltage 



0.4 


0.4 


0.4 

V 


Capacitance W 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

Q)ut 

Output Capacitance 

10 

pF 


Notes: 

1. Contact a Cypress representative for industrial temperature range 4 
specifications. 

2. Ta is the “instant on” case temperature. 5 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 6 


See the “Introduction to CMOS PROMs” section of the Cypress Data 
Book for general information on testing. 

For devices using the synchronous enable, the device must be clocked 
after applying these voltages to perform this measurement. 

For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
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AC Test Loads and Waveformst 3 -^ 

R1 250Q 


5V o- 
OUTPUTO- 


50 pF 


5V o- 
OUTPUTO- 


R1 250 Q 


R2 

167Q 


5 pF 


INCLUDING -±r 
JIG AND - 
SCOPE 

(a) 


R2 

167Q 


INCLUDING -dr -dtr 
JIG AND * 

SCOPE C245A-4 

(b) High Z Load 


Equivalent to: THE^ENIN EQUIVALENT 
100Q 


OUTPUT o- 


-O2.0V 


ALL INPUT PULSES 


3.0V 


GND 


-Jr hp 

^5 ns - J U* -J 


90% 

r 10% 


ns 


Switching Characteristics Over Operating Ranged* 4 J 


Parameters 

Description 

7C245A— 15 

7C245A— 18 

7C245A— 25 

7C245A— 35 

7C245A— 45 

Units 

Min. 

Max. 

Min. 

12m 

Min. 


jEgjJ 


Min. 

ua 

*SA 

Address Set-Up to Clock HIGH 

15 


18 


25 


35 


45 


ns 

*HA 

Address Hold from Clock HIGH 

0 


0 


0 


0 


0 


ns 

tco 

Clock HIGH to Valid Output 


10 


12 


12 


15 


25 

ns 

tpwc 

Clock Pulse Width 

10 


12 


15 


20 


20 


ns 

*SES 

Es Set-Up to Clock HIGH 

10 


10 


12 


15 


15 


ns 

tHES 

Es Hold from Clock HIGH 

5 


5 


5 


5 


5 


ns 

tDI 

Delay from INIT to Valid Output 


15 


20 


20 


20 


35 

ns 

*RI 

INlT Recovery to Clock HIGH 

MSB 


15 


■a 




20 


ns 

tpwi 

INIT Pulse Width 

■a 


15 


15 


20 


25 


ns 

tcos 

Valid Output from Clock HIGHt 7 ] 


15 


15 


15 


2ti 


30 

ns 

*HZC 

Inactive Outputfrom Clock HI GHt 8 ] 


15 


15 


15 


20 


30 

ns 

tDOE 

Valid Output from E LOWl 8 ^ 


12 


15 


15 


20 


30 

ns 

*HZE 

Inactive Output from E HIGH^ 


■a 


■a 


■a 


E9I 


mi 

ns 


Notes: _ 

7. Applies only when the synchronous (Es) function is used. 8. Applies only when the asynchronous (E) function is used. 


Operating Modes 

The CY7C245A is a CMOS electrically programmable read only 
memory organized as 2048 words x 8 bits and is a pin-for-pin re- 
placement for bipolar TTL fusible link PROMs. The CY7C245A 
incorporates a D-type, master-slave register on chip, reducing the 
cost and size of pipelined microprogrammed systems and applica- 
tions where accessed PROM data is stored temporarily in a regis- 
ter. Additional flexibility is provided with a programmable syn- 
chronous (Eg) or async hronou s (E) output enable and 
asynchronous initialization (INIT). 

Upon power-up the state of the outputs will depend on the pro- 
grammed state of the enable function (Es or E). If the synchro- 
nous enable (Es) has been programmed, the register will be in 
the set condition causing the outputs (Oo - O7) to be in the OFF 
or high-impedance state. If the asynchronous enable (E) is being 
used, the outputs will come up in the OFF or high-impedance 
state only if the enable (E) input is at a HIGH logic level. Data is 
read by applying the memory location to the address inputs (Ao 
- A10) and a logic LOW to the enable input. The stored data is 
accessed and loaded into the master flip-flops of the data register 


during the address set-up time. At the next LOW-to-HIGH tran- 
sition of the clock (CP), data is transferred to the slave flip-flops, 
which drive the output buffers, and the accessed data will appear 
at the outputs (Oo - O7). 

If the asynchronous enable (E) is being used, the outputs may be 
disabled at any time by switching the enable to a logic HIGH, 
and may be returned to the active state by switching the enable to 
a logic LOW. 

If the synchronous enable (Es) is being used, the outputs will go 
to the OFF or high-impedance state upon the next positive clock 
edge after the synchronous enable input is switched to a HIGH 
level. If the synchronous enable pin is switched to a logic LOW, 
the subsequent positive clock edge will return the output to the 
active state. Following a positive clock edge, the address and syn- 
chronous enable inputs are free to change since no change in the 
output will occur until the next LOW-to-HIGH transition of the 
clock. This unique feature allows the CY7C245A decoders and 
sense amplifiers to access the next location while previously ad- 
dressed data remains stable on the outputs. 
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Operating Modes (continued) 

System timing is simplified in that the on-chip edge triggered reg- 
ister allows the PROM clock to be derived directly from the sys- 
tem clock without introducing race conditions. The on-chip regis- 
ter timing requirements are similar to those of discrete registers 
available in the market. 

The CY7C245A has an asynchronous initialize input (INIT). The 
initialize function is useful during power-up and time-out se- 
quences and can facilitate implementation of other sophisticated 
functions such as a built-in “jump start” address. When activated, 
the initialize control input causes the contents of a user-pro- 
grammed 2049th 8-bit word to be loaded into the on-chip regis- 


ter. Each bit is programmable and the initialize function can be 
used to load any desired combination of l’s andO’s into the regis- 
ter. In the unprogrammed state, activating IN IT will generate a 
register CLEAR (all outputs LO W). If all die bits of the initialize 
word are programmed, activating INIT performs a register PRE- 
SET (all outputs HIGH). 

Applying a LOW to the INIT input causes an immediate load of 
the programmed initialize word into the master and slave flip- 
flops of the register, independent of all other inputs, including 
the clock (CP). The initialize data will appear at the device out- 
puts after the outputs are enabled by bringing the asynchronous 
enable (E) LOW 


Switching Waveforms! 4 ! 




Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7C245A. For this reason, an opaque label should be placed over 
the window if the PROM is exposed to sunlight or fluorescent 
lighting for extended periods of time. 

The recommended dose for erasure is ultraviolet light with a 
wavelength of 2537 Angstroms for a minimum dose (UV intensi- 
ty multiplied by exposure time) of 25 Wsec/cm 2 . For an ultravio- 
let lamp with a 12 mW/cm 2 power rating the exposure time would 
be approximately 30 to 35 minutes. The 7C245A needs to be 
within 1 inch of the lamp during erasure. Permanent damage may 
result if the PROM is exposed to high-intensity UV light for an 
extended period of time. 7258 Wsec/cm 2 is the recommended 
maximum dosage. 

Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 


this section. Programming algorithms can be obtained from any 
Cypress representative. 

Bit Map Data 


| Programmer Address j 

RAM Data Contents 

Decimal 

Hex 

0 

0 

DATA 

2047 

7FF 

DATA 

2048 

800 

INIT BYTE 

2049 

801 

CONTROL BYTE 


Control Byte 

00 Asynchronous output enable (default state) 

01 Synchronous output enable 
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Table 1. Mode Selection 


Pin Function^ 


Read or Output Disable 

Aio - A4 

A3 

1 

> 

Ao 

CP 

E,E S 

InTT 

O7 — Oo 

Mode Other 

A10 - A4 

a 3 

* 

1 

> 

Ao 

PGM 

VFY 

Vpp 

D 7 - Do 

Read 

A 10 ~ A4 

a 3 

A2-A1 

Ao 

ViiTVih 

Vil 

ViH 

O7 - Oo 

Output Disable 

Aio - A4 

a 3 

< 

1 

4? 

Ao 

X 

ViH 

ViH 

High Z 

Initialize 

A 10 - A4 

a 3 

< 

1 

<? 

Ao 

X 

Vil 

Vil 

Init. Byte 

Program 

Aio “ A4 

a 3 

A 2 - Ai 

Ao 

VlLP 

VlHP 

Vpp 

D 7 ~ D 0 

Program Verify 

Aio - A4 

a 3 

< 

1 

«? 

Ao 

VlHP 

VlLP 

Vpp 

0 

1 

O 

0 

Program Inhibit 

Aio ” A4 

a 3 

< 

1 

Ao 

VlHP 

VlHP 

Vpp 

High Z 

Intelligent Program 

Aio “ A4 

a 3 

A2-A1 

A 0 

VlLP 

VlHP 

Vpp 

D7 - D 0 

Program Synchronous Enable 

Aio “ A4 

VlHP 

A 2 - At 

Vpp 

VlLP 

VlHP 

Vpp 

High Z 

Program Initialization Byte 

Aio “ A4 

VlLP 

A 2 - Ai 

Vpp 

VlLP 

VlHP 

Vpp 

G 

-j 

l 

G 

0 

Blank Check Zeros 

Aio “ A4 

a 3 

A 2 - Ai 

A o 

VlHP 

VlLP 

Vpp 

| Zeros 


Note: 

9. X = “don’t care” but not to exceed Vcc +5%. 


DIP LCC/PLCC (Opaque only) 

Top View Top View 



C245A-8 

Figure 1. Programming Pinouts 
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OUTPUT SOURCE CURRENT (mA) NORMALIZED CLOCK-TO-OUTPUT TIME NORMALIZED I 


CY7C245A 


' CYPRESS 
SEMICONDUCTOR 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


1.6 


1.4 


CLOCK TO OUTPUT TIME 
vs.Vcc 


1.2 


1.0 




















T A = £ 
1 

!5°C 

1 


4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


CLOCK TO OUTPUT TIME 



- 55 25 125 

AMBIENTTEMPERATURE (°C) 


NORMALIZED SET-UPTIME 



>.*+ 1 i i 1 i 

4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED SET-UP TIME 
vs. TEMPERATURE 



AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


3 


C245A-10 
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CY7C245A 



Ordering Information! 10 ! 


| Speed (ns) 

Icc 

(mA) 

Ordering 

Code 

Package 

type 

Operating 

Range 

tSA 

*co 

15 

10 

120 

CY7C245A— 15JC 

J64 

Commercial 




CY7C245A- 15PC 

P13 





CY7C245A— 15WC 

W14 


18 

12 

120 

CY7C245A— 18JC 

J64 

Commercial 




CY7C245A— 18PC 

P13 





CY7C245 A — 1 8W C 

W14 





CY7C245A— 18DMB 

D14 

Military 




CY7C245A— 18LMB 

L64 





CY7C245A— 18QMB 

Q64 





CY7C245A— 18TMB 

T73 





CY7C245A— 18WMB 

W14 


25 

15 

90 

CY7C245 A— 25 JC 

J64 

Commercial 




CY7C245A— 25PC 

P13 





CY7C245A-25SC 

S13 





CY7C245A-25WC 

W14 




120 

CY7C245A- 25DMB 

D14 

Military 




CY7C245 A - 25LMB 

L64 





CY7C245A— 25QMB 

Q64 





CY7C245 A— 25TMB 

T73 





CY7C245A— 25WMB 

W14 


35 

20 

60 

CY7C245AL-35PC 

P13 

Commercial 




CY7C245AL-35WC 

W14 




90 

CY7C245A-35JC 

J64 





CY7C245A— 35PC 

P13 





CY7C245A-35SC 

S13 





CY7C245A-35WC 

W14 




120 

CY7C245A— 35DMB 

D14 

Military 




CY7C245 A — 35LMB 

L64 





CY7C245A— 35QMB 

Q64 





CY7C245A— 35TMB 

T73 





CY7C245 A- 35 WMB 

W14 


45 

25 

60 

CY7C245A— 45JC 

J64 

Commercial 




CY7C245A— 45PC 

P13 




90 

CY7C245A— 45JC 

J64 





CY7C245A— 45PC 

P13 





CY7C245A— 45SC 

S13 





CY7C245A— 45WC 

W14 




120 

CY7C245A— 45DMB 

D14 

Military 




CY7C245A— 45LMB 

L64 





CY7C245A— 45QMB 

Q64 





CY7C245A— 25TMB 

T73 





CY7C245A— 25WMB 

W14 



Note: 

10. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 


3-40 


























































































































CY7C245A 


' 5 =»# r SEMCONDUCTOR = 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

ViH 

1,2,3 

ViL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tSA 

7, 8, 9, 10,11 

tHA 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10, 11 


SMD Cross Reference 


SMD 


Cypress 

Number 

Suffix 

Number 

5962-88735 

01KX 

CY7C245A— 45KMB 

5962-88735 

01LX 

CY7C245A— 45DMB 

5962-8873 5 

013X 

CY7C245A— 45LMB 

5962-88735 

02KX 

CY7C245A-35KMB 

5962-88735 

02LX 

CY7C245 A— 35DMB 

5962-88735 

023X 

CY7C245A— 35LMB 

5962-88735 

03KX 

CY7C245A— 35KMB 

5962-88735 

03LX 

CY7C245A— 35DMB 

5962-88735 

033X 

CY7C245A— 25LMB 

5962-88735 

04KX 

CY7C245A— 25KMB 

5962-88735 

04LX 

CY7C245A— 25DMB 

5962-88735 

043X 

CY7C245A— 25LMB 

5962-87529 

01KX 

CY7C245A— 45TMB 

5962-87529 

01LX 

CY7C245A— 45WMB 

5962-87529 

013X 

CY7C245A-45QMB 

5962-87529 

02KX 

CY7C245A— 35TMB 

5962-87529 

02LX 

CY7C245A— 35WMB 

5962-87529 

023X 

CY7C245A— 35QMB 


Document#: 38-00074-D 
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CY7C251 

CY7C254 



Features 

• CMOS for optimum speed/power 

• Windowed for reprogrammability 

• Highspeed 

— 45 ns 

• Low power 

— 550 mW (commercial) 

— 660 mW (military) 

• Super low standby power (7C251) 
— Less than 165 mW when 

deselected 
— Fast access: 50 ns 

• EPROM technology 100% 
programmable 

• Slim 300-mil or standard 600-mil 
packaging available 

• 5V ± 10% Vcc> commercial and 
military 


• TTL-compatible I/O 

• Direct replacement for bipolar 
PROMs 

• Capable of withstanding > 2001V stat- 
ic discharge 

Functional Description 

The CY7C251 and CY7C254 are high- 
performance 16,384-word by 8 -bit CMOS 
PROMs. When deselected, the CY7C251 
automatically powers down into a low- 
power stand-by mode. It is packaged in a 
300-mil-wide package. Die 7C254 is 
packaged in a 600-mil-wide package and 
does not power down when deselected. 
The 7C251 and 7C254 are available in re- 
programmable packages equipped with an 
erasure window; when exposed to UV 
light, these PROMs are erased and can 
then be reprogrammed. The memory 
cells utilize proven EPROM floating gate 
technology and byte-wide intelligent pro- 
gramming algorithms. 


The CY7C251 and CY7C254 are plug-in 
replacements for bipolar devices and offer 
the advantages of lower power, superior 
performance, and high programming yield 
Die EPROM cell requires only 12.5V for 
the super voltage, and low current re- 
quirements allow for gang programming. 
The EPROM cells allow each memory lo- 
cation to be tested 100 % because each lo- 
cation is written into, erased, and repeat- 
edly exercised prior to encapsulation. 
Each PROM is also tested for AC per- 
formance to guarantee that after custom- 
er programming, the product will meet 
DC and AC specification limits. 

Reading is accomplished by placing all 
four chip selects in their active states. 
The contents of the memory location ad- 
dressed by the address lines (Ao - A 13 ) 
will become available on the output lines 

(O 0 - 0 7 ). 



Selection Guide 


7C251— 45,7C254— 45 


Maximum Access Time (ns) | 45 


Maximum Operating | Commercial | 100 


Current (mA) Military 120 


Standby Current (mA) Commercial 30 

(7C25! only) ^r- 35 



7C251-65, 7C254-65 
65 
100 
120 
30 
35 
































CY7C251 

CY7C254 


LESSEES m '3 PYPRFSS 
JF SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature — 65 °C to + 150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage (Pin 22) 13.5V 

Electrical Characteristics Over the Operating Rangel 3 ’ 4 ] 


Capacitance W 


Notes: 

1. Contact a Cypress representative regarding industrial temperature 
range specification. 

2. Ta is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

UV Exposure 7258Wsec/cm 2 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ±10% 

Industrial! 1 ] 

-40°Cto +85° C 

5V ±10% 

Military! 2 ] 

— 55°Cto + 125°C 

£ 

o 

+1 

> 

in 


4. See the “Introduction to CMOS PROMs” section of the Cypress Data 
Book for general information on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameters 

Description 

Test Conditions 

7C251-45, 55, 65 
7C254-45, 55, 65 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

2.4 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol ~ 10.0 mA 


0.5 

V 

VlH 

Input HIGH Level 

Guaranteed Input Logical HIGH 

Voltage for All Inputs 



V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW 

Voltage for All Inputs 


0.8 

V 

Iix 

Input Current 

GND <. Vjn <L Vcc 

- 10 

+ 10 

pA 

VcD 

Input Diode Clamp Voltage 


Note 4 


loz 

Output Leakage Current 

GND < Vout Vcc j Output Disabled 

-40 

+40 

pA 

los 

Output Short Circuit Current! 5 ] 

Vcc = Max., Vqut == GND 

-20 

-90 

mA 

m 

Power Supply Current 

Vcc = Max., Iout = 0 mA 

CornT 


100 

mA 

Mil 



m 

Standby Supply Current 
(7C251) 

Vcc = Max., 

CSi = Vih, Iqut = 0 mA 

Com’l 


30 

mA 

Mil 


35 

Vpp 

Programming Supply Voltage 


12 

13 

V 

i P p 

Programming Supply Current 



50 

mA 

VlHP 

Input HIGH Programming 

Voltage 


3.0 


V 

VlLP 

Input LOW Programming 

Voltage 



0.4 

V 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

pF 


3 
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'===^' — - CYPRESS 

^ SEMICONDUCTOR — — 

AC Test Loads and Waveforms! 4 ] 

R1 235Q 


5V 

OUTPUT 



INCLUDING dr- 
JIG AND “ 
SCOPE 


5V 1 
OUTPUT' 



INCLUDING 
JIG AND 
SCOPE 


CY7C251 

CY7C254 


ALL INPUT PULSES 
"^90% IS 


(b) High Z Load 


Equivalent to: 


TH^VENIN EQUIVALENT 
95Q 


Switching Characteristics Over the Operating Rangel 2 ’ 4 ] 


Parameters 

Description 

Ua 

Address to Output Valid 

tHZCSl 

Chip Select Inactive to High Z! 6 1 

tHZCS2 

Chip Select Inactive to High Z (7C251, CSi Only) 

Ucsi 

Chip Select Active to Output Valid! 6 ] 

tACS2 

Chip Select Active to Output Valid (7C251, CSi Only) 

tpu 

Chip Select Active to Power Up (7C25 1) 

tpD 

Chip Select Inactive to Power Down (7C251)! 7 ] 


7C251-45 

7C254-45 


7C251-55 

7C254-55 


7C251— 65 
7C254-65 



Switching Waveform! 4 ’ 7] 


v cc 

SUPPLY 

CURRENT 

Ao ~ A 13 

ADDRESS 


CS 3 

CSi , CS 21 CS 4 



Notes: 

6 . tnzcsi and tACSi refers to 7C254 (all chip selects); and 7C251 (CS 2 , 7. Power-down controlled by 7C251 CSi only. 

CS 3 and CS 4 only). 
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CY7C251 

CY7C254 



Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
7C251 and 7C254 in the windowed package. For this reason, an 
opaque label should be placed over the window if the PROM is 
exposed to sunlight or fluorescent lighting for extended periods 
of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum dose (U V intensity x ex- 
posure time) of 25 Wsec/cm 2 . For an ultraviolet lamp with a 12 
mW/cm 2 power rating, the exposure time would be approximately 
35 minutes. The 7C251 or 7C254 needs to be within 1 inch of the 
lamp during erasure. Permanent damage may result if the PROM 
is exposed to high-intensity UV light for an extended period of 
time. 7258 Wsec/cm 2 is the recommended maximum dosage. 


Blankcheck 

Blankcheck is accomplished by performing a verify cycle (VFY 
toggles on each address), sequencing through all memory address 
locations, where all the data read will be zeros. 

Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 1. Mode Selection 


3 


Mode 


Pin Functional 

Read or Output Disable 

A |3 - Ao 

€3 4 

cs 3 



O 7 - Oo 

Other 

Ai 3 - Ao 

NA 

w? 

Vpp 

PCM 

D 7 — Do 

Read 

A 13 - Ao 

VlL 

VlH 

Vil 

Vil 

0 

-4 

1 

0 

0 

Output Disable 

Ai3 - Ao 

X 

X 

X 

Vih 

High Z 

Output Disable 

A 13 - Ao 

X 

X 

Vih 

X 

High Z 

Output Disable 

A 13 - Ao 

X 

VlL 

X 

X 

High Z 

Output Disable 

A 13 - Ao 

VlH 

X 

X 

X 

High Z 

Program 

A 13 - Ao 

X 

VlHP 

Vpp 

ViLP 

d 

-j 

1 

9 

Program Verify 

A 13 - Ao 

X 

ViLP 

Vpp 

VlHP 

0 

1 

O 

Program Inhibit 

A 13 - Ao 

X 

V IHP 

Vpp 

VlHP 

High Z | 

Blank Check 

A 13 - Ao 

X 

ViLP 

Vpp 

VlHP 

0 

1 

O 

0 


Notes: 

8. X = “don’t care” but not to exceed Vcc ±5%. 


DIP/Flatpack 
Top View 


PLCC 
Top View 


A® 

Ae 

A/ 

A® 

As 

A 4 

A 3 

a 2 

Ai 

Ao 

Do 

°i d 

Dzq 

QND 


®C 1 

8 c 2 

7 C 3 

6 C ^ 
S C 

4 IZ 
3 C 

aC 

iC 

oC 


6 7C251 

;o 

9 7C254 

10 
11 
12 
13 


□ 14 


28 3 Vcc 
27 3 A 10 

26 3 A„ 
25 3 A 12 
24 3 A 13 
23 3 FGV 
22 3 V PP 
21 3 VFV 
20 3 NA 
19 1 Dj 
18 3 D$ 

17 3 Ds 

16 3 d 4 

15 3 D 3 


<0 <B <T> Q ® £ 
<<<<^<< 



Figure 1. Programming Pinout 
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NORMALIZED ACCESS TIME NORMALIZED I 


CY7C251 

CY7C254 


5 22 pypppce 

- ^ = SEMICONDUCTOR ===== 

Topical DC and AC Characteristics 


NORM ALIZ ED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENTTEMPERATURE (°C) SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. TEMPERATURE 




TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



AMBIENTTEMPERATURE (°C) OUTPUT VOLTAGE (V) 


CAPACITANCE (pF) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



OUTPUT VOLTAGE (V) 
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Ordering Information^] 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

45 

CY7C251— 45DC 

D22 

Commercial 

CY7C251— 45PC 

P21 

CY7C251 -45WC 

W22 

CY7C251— 45DMB 

D22 

Military 

CY7C251-45WMB 


55 

CY7C251— 55DC 

D22 

Commercial 

CY7C251— 55PC 

P21 

CY7C251-55WC 


CY7C251— 55DMB 

D22 

Military 

CY7C251— 55LMB 

L55 

CY7C251— 55QMB 

Q55 

CY7C251— 55WMB 


65 

CY7C25 1 — 65DC 

D22 

Commercial 

CY7C251— 65PC 

P21 

CY7C25 1 — 65WC 

W22 

CY7C25 1 — 65DMB 

D22 

Military 

CY7C25 1 — 65LMB 

L55 

CY7C251— 65QMB 

Q55 

CY7C251— 65WMB 

W22 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

45 

CY7C254-45DC 

D16 

Commercial 

CY7C254 - 45PC 

P15 

CY7C254-45WC 

W16 

CY7C254— 45DMB 

D16 

Military 

CY7C254— 45WMB 

W16 

55 

CY7C254— 55DC 

D16 

Commercial 

CY7C254— 55PC 

P15 

CY7C254— 55WC 

W16 

CY7C254— 55DMB 

D16 

Military 

CY7C254— 55LMB 

L55 

CY7C254-55QMB 

Q55 

CY7C254-55WMB 

W16 

65 

CY7C254— 65DC 

D16 

Commercial 

CY7C254— 65PC 

P15 

CY7C254— 65WC 

W16 

CY7C254-65DMB 

D16 

Military 

CY7C254— 65LMB 

L55 

CY7C254— 65QMB 

Q55 

CY7C254— 65WMB 

W16 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VOL 

1, 2,3 

Vm 

1,2,3 

Vil 

1,2,3 

Ik 

1,2,3 

loz 

1,2,3 

Icc 

1, 2,3 

W 10 ' 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

Ua 

7, 8, 9, 10,11 

tACsJ 1 ') 

1, 8, 9, 10, 11 

tAcsz! 10 ! 

7, 8, 9, 10,11 


SMD Cross Reference 


SMD 


Cypress 

Number 


Number 


YX 

CY7C251— 65WMB 

5962- 8953701 

ZX 

CY7C251— 65TMB 

5962-8953701 

vx 

CY7C251— 65QMB 

5962-8953702 

YX 

CY7C251— 55WMB 

5962-8953702 

ZX 

CY7C251— 55TMB 

5962-8953702 

VX 

C Y7C251 — 55QMB 

5962-8953801 

XX 

CY7C254— 65WMB 

5962-8953801 

ZX 

CY7C254— 65TMB 

5962-8953801 

vx 

CY7C254— 65QMB 

5962-8953802 

XX 

CY7C254— 55WMB 

5962-8953802 

ZX 

CY7C254— 55TMB 

5962-8953802 

vx 

CY7C254— 55QMB 


Notes: 

9. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 

10. 7C25 1 (CSi only). 

11. 7C254 and 7C251 (CS 2 , CS 3 and CS 4 only). 

Document #: 38-00056-F 
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PRELIMINARY 


CY7C258 

CY7C259 


2K x 16 Reprogrammable 
State Machine PROM 


Features 

• High speed: 83-MHz operation 
— tcp — 12 ns 

— Icko = 9 ns 
— Us = 3 ns 

• 16-bit-wide state word 

• Optimum speed/ power 

• Individually bypassable input and out- 
put registers 

• Individually programmable address/ 
feedback muxes 

• Synchronous and asynchronous chip 
select 

• Synchronous and asynchronous INIT 
and programmable initialize word 

• 16 outputs (CY7C259) 

• Software support 

• CY7C258 available in 28-pin, 300-mil 
plastic and ceramic DIP, LCC, PLCC 

• CY7C259 available in 44-pin LCC and 
PLCC 

• Reprogrammable in windowed 
packages 

• Capable of withstanding greater than 
2001V static discharge 


Functional Description 

The CY7C258 and CY7C259 are 2Kx 16 
CMOS PROMS specifically designed for 
use in state machine applications. 

State machines are one of the most com- 
mon applications for registered PROMs. 
The CY7C258 and CY7C259 feature in- 
ternal state feedback and a variety of pro- 
grammable features to support 83-MHz 
state machines with as many as 2,048 dis- 
tinct states. 

It is easy to use a PROM as a state ma- 
chine. Each array location contains output 
data as well as information fed back to se- 
lect the next state. Note that a PROM is 
only limited by the number of array in- 
puts. If a given state machine can be im- 
plemented in the number of inputs/feed- 
backs available (11 on the CY7C258/259), 
then it will always fit in the device. No 
software minimization is required. 

Among the programmable features of the 
CY7C258/CY7C259 are individually by- 
passable input and output registers. The 
registers run off the same clock for pipe- 
line capability. Each individual register 
can be programmed to capture data at the 
rising edge of the clock or to be transpar- 
ent. 


The registers at the inputs are useful for 
signals that require short set-up times 
(tAS = 3 ns). The input register does in- 
tro- duce a cycle of latency, however. For 
signals that directly affect the n$xt state of 
the machine, each input register can be 
bypassed. Note that the cycle time re- 
mains the same (12-ns min.), even if the 
inputs are bypassed. 

Registers at the output are used to hold 
both state information and output data. 
These registers are also bypassable for 
maximum flexibility. Occasionally, an in- 
dividual output cannot wait for the next 
clock edge. These outputs are sometimes 
called Mealy outputs, and can be created 
by bypassing the appropriate output reg- 
ister. 

Since the CY7C258 and CY7C259 con- 
tain a 2K array, they each require 11 in- 
puts. Each of these inputs can come from 
an input pin or from internal output regis- 
ter feedback. Eleven individually pro- 
grammable address muxes allow the user 
to select the ratio of pin input and state 
feedback. 

These devices have both an asynchronous 
output (OE) and a synchronous chip se- 
lect (CS). The CS input is polarity 
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Functional Description (continued) 

programmable and registered twice. Each of the CS registers can 
be bypassed in the same manner as the address input and output 
registers. 

A sep arately controllable IN1T input is included for user resets. If 
INTT is sampled LOW on the rising edge of CLK, the user pro- 
grammable initialization wor d willa ppear at the outputs after the 
next CLK cycle. Each of the INTT registers can be bypassed in 
the same manner as the address input and output registers. 

The difference between the CY7C258 and CY7C259 is in the 
packaging. The CY7C258 has three different types of outputs. D4 
- D 0 are dedicated outputs that do not feed back to the input 
registers. D5 - D7 appear on the outputs and are fed back to the 
input muxes. Finally, Dg - D15 are dedicated feedback lines that 
do not appear at the external outputs. The dedicated feedback al- 
lows the CY7C258 to be packaged in 28-pin packages. The 
CY7C258 is available in 28-pin LCC, PLCC, and slim 300-mil 
DIP packages. 


On the CY7C259, all 16 array outputs are available at the pins. 
Outputs D4 -Do remain as dedicated outputs while D5 - D15 ap- 
pear at the pins and are also fed back to the input muxes. This 
organization allows the user maximum flexibility in selecting the 
ratio of outputs to state feedback. The availability of state in- 
formation at pins also improves testability. The CY7C259 is 
packaged in 44-pin LCC and PLCC packages. 

Tb make it easier to use the CY7C258 and CY7C259, the devices 
are supported in the Cypress PLD Tbolkit, including the wave- 
form simulator. Several third-party programmers also feature 
support for PROMs as state machines, including Data I/O 
(ABEL) and ISDATA (LOG/iC). 

The CY7C258 and CY7C259 offer the advantage of low power, 
superior performance, and programming yield. The EPROM 
cells allow for each memory location to be 100% tested, with 
each location being written into, erased, and repeatedly exercised 
prior to encapsulation. Each PROM is also tested for AC perfor- 
mance to guarantee that the product will meet DC and AC speci- 
fication limits after customer programming. 



Pin Configurations (continued) 


LCC/PLCC(Opaque Only) 
Top View 


**•■?!! is is IS 



C258-3 


PLCC (Opaque Only) 
Top View 



D3 

d 4 

05 

Vss 

Vcc 

De 

Dr 

Da 

Db 

Vcc 

v ss 


C258-4 


Selection Guide 



Commercial 

Military 

Units 

12 a* 

15 ns 

18 ns 

15 ns 

18 ns 

25 ns 

Minimum Cycle Time 

4: 12 

15 

18 

| ll | 

18 

25 

ns 

Registered Input Set-Up/HoldW 

3/3 or 
§! 7/D 

4/4 or 

8/1 

5/5 or 
9/2 

4/4 or 
8/1 

5/5 or 
9/2 

6/6 or 
10/3 

ns 

Bypassed Input Set-Up/Hold 

1 iiii! 

15/0 

18/0 

. 15/0 

18/0 

25/0 

ns 

Clock-to-Output 

9 

11 

13 

11 

13 

15 

ns 

Maximum Operating Current 

; ns 

175 

175 

200 

200 

200 

mA 


Shaded area contains advanced information. 
Notes: 

1. This parameter is programmable. 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 


PRELIMINARY 


CY7C258 

CY7C259 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

UV Exposure 7258Wsec/cm 2 

Operating Range 


- 0.5V to +7.0V 

Range 

Ambient 

Temperature 

Vcc 

-0.5V to +7.0V 

Commercial 

0°Cto +70° C 

5V ± 10% 

-3.0V to + 7.0V 

Industrial 2 ] 

— 40°Cto +85°C 

5V ± 10% 

13.0V 

Military^ 3 ] 

- 55° C to +125°C 

5V ± 10% 


Electrical Characteristics Overthe Operating Rang#’ 5 ’ 6 ] 


Parameter 

Description 

VoH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

ViH 

Input HIGH Voltage 

ViL 

Input LOW Voltage 

hx 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current t ? ] 

Icc 

Maximum Operating Current 


Commercial 


Military 


Capacitance t 5 ] 

Parameters 

Description 

Qn 

InputCapacitance 

Cqut 

OutputCapacitance 


Test Conditions 


Vcc = Min., Ion = — 2 mA 


Vcc = Min., Iql = 8 mA 


Vcc = Min., Iql = 6 mA 


Guaranteedlnput Logical HIGH Voltage for all Inputs 


Guaranteed Input Logical LOW Voltage for all Inputs 


GND <_ Vjn <. Vcc 


GND < Vqut Vcc? Output Disabled 


Vcc = Max., Vqut = GND 


Vcc = Max., Iqut = 0 mA 


Vcc = Max., Iqut = 0 mA Military 


Test Conditions 


5°C, f = 1 MHz, 


Commercial 



T A = 25°C,f 
V CC = 5.0V 


Max. 

Units 

10 

pF 

10 

pF 


Notes: 

2. Contact a Cypress representative for industrial temperature range 
specification. 

3. T a is the “instant on” case temperature. 

4. See the last page of this specification for Group A subgroup testing in- 
formation. 

5. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

AC Test Loads and Waveforms M 

500H. 5000, 


6. Data for 12-ns Commercial and 15-ns Military is advanced informa- 
tion. 

7. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


ALL INPUT PULSES 



3330 
(403^ Mil) 



(b) High Z Load 


Equivalent to: THEVENIN EQUIVALENT 

2000 
(2500 Mil) 


2.0V 

(1 .9V Mil) 
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Switching Characteristics Over the Operating Ranged 


Parameters 


tcp 


tCH 


Description 


Clock Period 


Clock HIGH 


Clock LOW 


Address Set-Up to CLK 


Address hold from CLK 


puli essu essuqsi 

mmmmmmmmmmmwmWT 

■QHHHQIHHHEISHOiL. 


12 ns 


Max. 


15 ns 


Max. 


18 ns 


Max. 


15 ns 


Max. 


Military 


18 ns 


Max. 


25 ns 

Min. Max. Units 


Address Set-Up to CLK 12 
with Input Bypassed 


Address Hold from CLK 0 
with Input Bypassed 
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Output Waveform — Measurement Level 
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Switching Waveforms 

Registered Input and Output (combined with INIT) 


PRELIMINARY 


CY7C258 

CY7C259 
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Switching Waveforms 

Single- and Double-Registered Chip Select 


CY7C258 

PRELIMINARY CY7C259 



OE assumed active 

C258-11 


Bypassed Output Register^ 9 ! 




Note: 

9. INIT only sets output register even though register is bypassed (for 
feedback purposes) . 
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Mode Table 


Mode 

LAT 

(7C258-CLK) 

VPP 

(INIT) 

PGM 

(CS) 

VFY 

(OE) 

D 0 -D 15 (259) 
D 0 -D 7 (258) 

Latch High Byte 

Vihp 

Vpp 

Vihp 

Vihp 

Vihp/V ILP 

Program Inhibit 

VlLP 

Vpp 

Vihp 

Vihp 

HI— Z 

Program Enable 

VlLP 

Vpp 

Vilp 

Vihp 

V IHp/V ILP 

Program Verify 

VlLP 

Vpp 

Vihp 

Vilp 

VqHP/VoLP 


Programming Pinouts 

DIP 



LCC/PLCC 


LCC/PLCC 


CM T- o qI|Sl O & 

< < < > |> ID. _b 

.nnnnnnn 


A3 C 5 
A4 C 6 
Vcc C 7 
Vss C 8 
A 5 C 9 
Ae [ 10 


IJ 

7C258 

o 


25 3 D 0 
24 3 Di 
23 3 D 2 
22 3 V S s 
21 3 V C c 
20 3 Vss 


A 7 q 11 1213 14 15 16 17 18 19p °3 

UUUUUUU 



Programming Information 

This datasheet provides some but not all the programming in- 
formation necessary for on-board programming of the CY7C258 
and CY7C259. For more information about on-board program- 
ming of Cypress PROMs contact your local Cypress Field Sales 
Engineer or Field Applications Engineer. 


7C258 Bitmap! 10 ! 


Programmer 

Address 

Decimal 

Programmer 

Address 

Hex 

Programmer 

Memory 

7C258 

Bit Breakdown 

D 15 D 14 D 13 D 12 Dll Dio D 9 D 8 C>7 ^>6 D 5 D 4 D 3 D 2 Di Do 

0 

0 

Data 





Array Data 








2047 

7FF 

Data 


2048 

800 

Address Register Select 
(1 = Bypassed Register) 

A 9 Ag A 7 A 6 A 5 A 2 Ai Ao A 10 X X X X X A 4 A 3 

2049 

801 

Array Input Select 
(1= Feedback) 

A 9 As A 7 A^ A 5 A 2 Ai Aq A 10 X X X X X A 4 A 3 

2050 

802 

Output Register Select 
( 1 = Bypassed Register) 

X X X X X X X X D 7 D 6 D 5 D 4 D 3 D 2 Di D 0 

2051 

803 

INIT WORD 
(1- INIT Bit 1) 

Di 5 Di 4 D 1 3 D 12 DiiDioD 9 Ds D 7 D 6 D 5 D 4 D 3 D 2 Di Do 

2052 

804 

Architecture 

XXX X X X X X SH Cl C 2 CP IB IA X X 


Notes: 

10. All configurable bits default to 0. 
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7C259 Bitmap^ 10 ] 


Programmer 

Address 

Decimal 

Programmer 

Address 

Hex 

Programmer 

Memory 

7 C 259 

Bit Breakdown 

Di5 Di4 Di3 D12 Du Dio C>9 Dg D 7 Dg D5 D4 D3 D2 Di Do 

0 

0 

Data 





Array Data 








2047 

7FF 

Data 


2048 

800 

Address Register Select 
(1 = Bypassed Register) 

A 10 A 9 Ag A 7 Ag A 5 X X X X X A 4 A 3 A 2 Ai Aq 

2049 

801 

Array Input Select 
(1 = Feedback) 

A 10 A 9 Ag A 7 Ag A 5 X X X X X A4 A 3 A 2 Ai Ao 

2050 

802 

Output Register Select 
(1 = Bypassed Register) 

D15 D14 D13 D12 Du Dio D9 Dg D 7 Dg D5 D4 D3 D2 Di Do 

2051 

803 

INITWORD 
(1 = INIT Bit 1) 

D15 Di 4 D13 D12 Du Dio D9 Dg D 7 Dg D5 D4 D3 D2 Di Do 

2052 

804 

Architecture 

SH Ci C 2 CP IB IA X X X X X X X X X X 


Architecture Word 


Control Option 

Control Word 

Function 

Bit (258) 

Bit (259) 

Programmed level 

IA 

(INITAsync) 

d 2 

Dio 

0 = Default 

1 = Programmed 

Synchronous INIT 
AsynchronousINIT 

IB 

(INIT Bypass) 

d 3 

Du 

0 = Default 

1 = Programmed 

INIT Registered 

Bypass INIT Register 

CP 

(CS Polarity) 

d 4 

D 12 

0 = Default 

1 = Programmed 

CS Active LOW 

CS Active HIGH 

C2 

(CS Bypass) 

(Buried Register) 

d 5 

D 13 

0 = Default 

1 = Programmed 

CS Input Registered 
Bypass CS Register 

Cl 

(CS Bypass) 

(Input Register) 

Dg 

D 14 

0 = Default 

1 = Programmed 

CS Input Registered 
Bypass CS Register 

SH 

(Set-Up/Hold) 

D 7 

D 15 

0 = Default 

1 = Programmed 

Set-Up/Hold = 3/3 ns 
Set-Up/Hold = 7/0 ns 


3-56 

























































PRELIMINARY 


CY7C258 

CY7C259 


'jfCTPRESS 
w SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C258 - 12DC 

D16 

Commercial 

CY7C258 — 12HC 

H64 

CY7C258-12JC 

J64 

CY7C258 — 12PC 

P15 

CY7C258- 12WC 

W22 

15 

CY7C258 — 15DC 

D16 

Commercial 

CY7C258-15HC 

H64 

CY7C258-15JC 

J64 

CY7C258-15PC 

P15 

CY7C258- 15WC 

W22 

CY7C258— 15HMB 

H64 

Military 

CY7C258— 15LMB 

L64 

CY7C258— 15QMB 

Q64 

CY7C258 - 15 WMB 

W22 

18 

CY7C258— 18DC 

D16 

Commercial 

CY7C258— 18HC 

H64 

CY7C258— 18JC 

J64 

CY7C258— 18PC 

P15 

CY7C258-18WC 

W22 

CY7C258— 18HMB 

H64 

Military 

CY7C258— 18LMB 

L64 

CY7C258— 18QMB 

Q64 

CY7C258— 18WMB 

W22 

25 

CY7C258— 25HMB 

H64 

Military 

CY7C258 — 25LMB 

L64 

CY7C258— 25QMB 

Q64 

CY7C258— 25WMB 

W22 


Shaded area contains advanced information. 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

12 

CY7C259— 12HC 

H67 

Commercial 

CY7C259— 12JC 

J67 

15 

CY7C259 - 15HC 

H67 

Commercial 

CY7C259-15JC 

J67 

CY7C259— 15HMB 

H67 

Military 

CY7C259 - 15LMB 

L67 

CY7C259-15QMB 

Q67 

18 

CY7C259- 18HC 

H67 

Commercial 

CY7C259— 18JC 

J67 

CY7C259— 18HMB 

H67 

Military 

CY7C259— 18LMB 

L67 

CY7C259— 18QMB 

Q67 

25 

CY7C259 - 25HMB 

H67 

Military 


CY7C259 — 25LMB 

L67 



CY7C259— 25QMB 

Q67 



Shaded area contains advanced information. 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2, 3, 

V OL 

1, 2, 3, 

VlH 

1, 2, 3, 

Vil 

1, 2, 3, 

Iix 

1,2,3, 

loz 

1,2, 3, 

Icc 

1, 2, 3, 

ISB 

1,2,3, 


Switching Characteristics 


Parameters 

Subgroups 

tcp 

7, 8, 9, 10, 11 

tCH 

7, 8, 9, 10, 11 

tCL 

7, 8, 9, 10, 11 

tAS 

7, 8, 9, 10, 11 

Ubs 

7, 8, 9, 10, 11 

less 

7, 8, 9, 10, 11 

tCSH 

7, 8, 9, 10, 11 

tCKO 

7, 8, 9, 10, 11 

tDH 

7, 8, 9, 10, 11 

tcov 

7, 8, 9, 10, 11 

tesv 

7, 8, 9, 10, 11 

tesz 

7, 8, 9, 10, 11 

tOEV 

7, 8, 9, 10, 11 

tOEZ 

7, 8, 9, 10, 1 1 

tis 

7, 8, 9, 10, 11 

tffl 

7, 8, 9, 10, 11 

tlBS 

7, 8, 9, 10, 11 

tlBH 

7, 8, 9, 10,11 

tpD 

7, 8, 9, 10, 11 

tico 

7, 8, 9, 10, 11 

tiw 

7, 8, 9, 10, 11 

tlDV 

7, 8, 9, 10, 11 

tlCR 

7, 8, 9, 10,11 
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CY7C261 

CY7C263/CY7C264 

8192 x 8 Power-Switched and 
Reprogrammable PROM 


Features 

• CMOS for optimum speed/power 

• Windowed for reprogrammability 

• High speed 

— 20 ns (commercial) 

— 25 ns (military) 

• Low power 

— 660 mW (commercial) 

— 770 mW (military) 

• Super low standby power (7C261) 

— Less than 250 mW when deselected 
— Fast access: 20 ns 

• EPROM technology 100% program- 
mable 

• Slim 300-mil or standard 600-mil 
packaging available 

• 5V ± 10% Vrc> commercial and 
military 


• TTL-compatible I/O 

• Direct replacement for bipolar 
PROMs 

Functional Description 

The CY7C261, CY7C263, and CY7C264 
are high-performance 8192-word by 8-bit 
CMOS PROMs. When deselected, the 
7C261 automatically powers down into a 
low-power standby mode. It is packaged 
in a 300-mil-wide package. The 7C263 
and 7C264 are packaged in 300-mil-wide 
and 600-mil-wide packages respectively, 
and do not power down when deselected. 
The reprogrammable packages are 
equipped with an erasure window; when 
exposed to UV light, these PROMs are 
erased and can then be reprogrammed. 
The memory cells utilize proven EPROM 
floating-gate technology and byte-wide in- 
telligent programming algorithms. 


The CY7C261, CY7C263, and CY7C264 
are plug-in replacements for bipolar de- 
vices and offer the advantages of lower 
power, superior performance and pro- 
gramming yield. The EPROM cell re- 
quires only 12.5V for the supervoltage 
and low current requirements allow for 
gang programming. The EPROM cells al- 
low for each memory location to be tested 
100%, as each location is written into, 
erased, and repeatedly exercised prior to 
encapsulation. Each PROM is also tested 
for AC performance to guarantee that af- 
ter customer programming the product 
will meet DC and AC specification limits. 

Read is accomplished by placing an active 
LOW signal on C5. The contents of the 
memory location addressed by the ad- 
dress line (Aq - A 12) will become avail- 
able on the output lines (Oq - O 7). 



Selection Guide 


7C261-20 7C261-25 7C261-30 7C261-35 7C261-40 

7C263-20 7C263 -25 7C263-30 7C263 -35 7C263-40 

7C264-20 7C264-25 7C264 -30 7C264-35 7C264 -40 


Maximum Access Time (ns) 



Commercial 

Military 



25 

120 

140 



35 

100 

120 



Maximum Standby 

Commercial 

Current (mA) 




7C261-45 

7C261-55 

7C263-45 

7C263-55 

7C264-45 

7C264-55 

45 

55 

100 

100 

120 

120 

30 

30 

30 

30 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5 V to + 7.0 V 

DC Input Voltage -3.0V to + 7.0V 

DC Program Voltage 

(Pin 19 DIP, Pin 23 LCC) 13.0V 

Electrical Characteristics Over the Operating Range! 3 ’ 4 ! 


Notes: 

1. See the Ordering Information section regarding industrial tempera- 
ture range specification. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

UV Exposure 7258Wsec/cm 2 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 

Industrial! 1 ! 

- 40°Cto + 85°C 

5V ± 10% 

Military! 2 ! 

- 55°Cto + 125°C 

5V ± 10% 


4. See the “Introduction to CMOS PROMs” section of the Cypress Data 
Book for general infromation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameters 

Description 

Test Conditions 

7C261-20 

7C263-20 

7C264-20 

7C261-25 
7C263 -25 
7C264-25 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Iqh — — 2.0 mA 

Com’l 

ESI 


El 


El 


V 

Mil 



El 




VoL 

Output LOW Voltage 

Vcc = Min., 

Iql = 8 mA 
(6 mA Mil) 

Com’l 


0.4 


0.4 


0.4 

V 

Mil 




0.4 



VlH 

Input HIGH Level 


2.0 


2.0 


2.0 


V 

VlL 

Input LOW Level 



0.8 


0.8 


0.8 

V 

Iix 

Input Current 

GND <. Vin < Vcc 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

gA 

VcD 

Input Diode Clamp Voltage 


Note 4 


loz 

Output Leakage Current 

VoL <- Vout <- Voh. 

Output Disabled 

-40 

+40 

-40 

+40 

-40 

+40 

gA 

los 

Output Short 

Circuit Current! 5 ! 

Vcc = Max., 

Vqut = GND 

-20 

-90 

-20 

-90 

-20 

-90 

mA 

Icc 

Power Supply Current 

Vcc = Max., 

Vin = 2.0V 

Com’l 


120 


120 


120 

mA 

Mil 




140 



ISB 

Standby Supply 

Current (7C261) 

Vcc = Max., 

cs> V m 

Iqut = 0 mA 

Com’l 


40 


40 


40 

mA 

Mil 




50 



Vp P 

Programming Supply Voltage 


12 

13 

12 

13 

12 

13 

V 

Ipp 

Programming Supply 

Current 



50 


50 


50 

mA 

VlHP 

Input HIGH Programming 
Voltage 


3.0 


3.0 


3.0 


V 

ViLP 

Input LOW Programming 
Voltage 



0.4 


0.4 


0.4 

V 
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Electrical Characteristics Over the Operating Ranget 3 ’ 4 J (continued) 


Parameters 

Description 

Test Conditions 

7C261-35 
7C263 -35 
7C264-35 

7C261-40 

7C263-40 

7C264-40 

7C261-45, 55 
7C263-45, 55 
7C264-45, 55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH 

Voltage 


CornT 

El 


El 


El 


V 


El 




El 


V 0 L 

Output LOW 

Voltage 




0.4 


0.4 


0.4 

V 



0.4 




0.4 

VlH 

Input HIGH Level 


2.0 


2.0 


2.0 


V 

VlL 

Input LOW Level 



0.8 


0.8 


0.8 

V 

Iix 

Input Current 

GND <_ Vin <. Vcc 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

VcD 

Input Diode Clamp 
Voltage 


Note 4 


loz 

Output Leakage 
Current 

Vol <- VoUT <- VoH, 

Output Disabled 

-40 

+40 

-40 

+40 

-40 

+40 

pA 

los 

Output Short 

Circuit Current^ 

Vcc = Max., 

Vqut = GND 

-20 

-90 

-20 

-90 

-20 

-90 

mA 

Icc 

Power Supply 

Current 

Vcc = Max., 

Vin = 2.0V 

Com’l 


100 


100 


100 

mA 

Mil 


120 




120 

Isb 

Standby Supply 

Current (7C261) 

Vcc = Max., CS > Vih 

I out =: 0 mA 

Com’l 


30 


30 


30 

mA 

Mil 


30 




30 

Vpp 

Programming 

Supply Voltage 


12 

13 

12 

13 

12 

13 

V 

Ipp 

Programming 

Supply Current 



50 


50 


50 

mA 

VfflP 

Input HIGH 
Programming Voltage 


3.0 


3.0 


3.0 


V 

ViLP 

Input LOW 
Programming Voltage 



0.4 


0.4 


0.4 

V 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

CoUT 

Output Capacitance 

10 

pF 
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JW SEMICONDUCTOR 


AC Test Loads and Waveforms W 

Test Load for -20 through -30 speeds 


5Vo- 

OUTPUTo- 


R1 500 
(658Q MIL) 


30 pF -r 


INCLUDING -dLr 
JIG AND " 
SCOPE 


5V o- 
OUTPUTo- 


R2 333Q 
(403Q MIL) 


CY7C261 

CY7C263/CY7C264 


R1 500Q 
(658Q MIL) 


5 pF T 

INCLUDING - 
JIG AND 
SCOPE 


3.0V 


> R2 333Q 
(403Q MIL) 


GND ' 




r 


<.5 ns - 


90% 

10% 

k 


90% 
10% 


<5 ns 


(a) 


(b) High Z Load 


Equivalent to: THEVENIN EQUIVALENT 
R th 200 a 


OUTPUT O- 


O 250n.MIL 


Test Load for -35 through -55 speeds 
R1 250Q 


5V o- 
OUTPUTo- 


30 pF 


r 


INCLUDING X 
JIG AND ~ 
SCOPE 


5V o- 


i 


R1 250Q 


OUTPUTo- 

R2167Q 5pF=j= 


INCLUDING- 
JIG AND 
SCOPE 


I i 


R2167Q 


(c) 

Equivalent to: THEVENIN EQUIVALENT 
Rth 1 00Q 


(d) High Z Load 


OUTPUT O- 


2.0V 


Switching Characteristics Over the Operating Ranged’ 3 ’ 


Parameters 

Description 

7C261-20 
7C263 -20 
7C264-20 

7C261-25 
7C263 -25 
7C264-25 

7C261-30 
7C263 -30 
7C264-30 

7C261-35 

7C263-35 

7C264-35 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAA 

Address to Output Valid 


20 


25 


30 


35 

ns 

tHZCSl 

Chip Select Inactive to High Z 


mm 


15 


20 


20 

ns 

tHZCS2 

Chip Select Inactive to High Z (7C261) 


ESI 


25 


35 


35 

ns 

tACSl 

Chip Select Active to Output Valid 


12 


15 


20 


20 

ns 

tACS2 

Chip Select Active to Output Valid (7C261) 


20 


25 


35 


40 

ns 

tpu 

Chip Select Active to Power-Up (7C261) 

0 


0 


0 


0 


ns 

tpD 

Chip Select Inactive to Power-Down (7C261) 


20 


25 


30 



ns 
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Switching Characteristics Over the Operating Ranged 3 > 4 1 (continued) 


Parameters 

Description 

7C261-40 
7C263 -40 
7C264-40 

7C261-45 
7C263 -45 
7C264-45 

7C261-55 
7C263 -55 
7C264-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAA 

Address to Output Valid 


40 


45 


55 

ns 

Ihzcsi 

Chip Select Inactive to High Z 


25 


30 


35 

ns 

1HZCS2 

Chip Select Inactive to High Z (7C261) 


45 


45 


55 

ns 

tACSl 

Chip Select Active to Output Valid 


25 


30 


35 

ns 

UCS2 

Chip Select Active to Output Valid (7C261) 


45 


45 


55 

ns 

tpu 

Chip Select Active to Power-Up (7C261) 

0 


0 


0 


ns 

IPD 

Chip Select Inactive to Power-Down (7C261) 


40 


45 


55 

ns 


Switching Waveforms M 



**- tpD 

^ 50% 


tpu 

SUPPLY 

CURRENT 

\ 

^ 50% 

A 0 -A 12 \ 

ADDRESS 7 

< 




CS 


BB 

x 


jnj 


- t A cs ►) 

O 

1 

o 

O 





C261 -7 


Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
devices in the windowed package. For this reason, an opaque label 
should be placed over the window if the PROM is exposed to sun- 
light or fluorescent lighting for extended periods of time . 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum dose (UV intensity multi- 
plied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet lamp 
with a 12 mW/cm 2 power rating, the exposure time would be ap- 
proximately 45 minutes. The 7C261 or 7C263 needs to be within 1 
inch of the lamp during erasure. Permanent damage may result if 
the PROM is exposed to high-intensity UV light for an extended 
period of time. 7258 Wsec/cm 2 is the recommended maximum 
dosage. 


Operating Modes 

Read 

Read is the normal operating mode for a programmed device. In 
this mode, all signals are normal TTL levels. The PROM is ad- 
dressedwith a 13-bitfield, a chip select, (active LOW), is applied to 
the CS pin, and the contents of the addressed location appear on 
the data out pins. 

Program, Program Inhibit, Program Verify 

These modes are entered by placing a high voltage Vpp on pin 19, 
with pins 18 and 20 set to Vjlp In this state, pin 21 becomes a latch 
signal, allowing the upper 5 address bits to be latched into an on - 
board register, pin 22 becomes an active LOW progr am (PGM) 
signal and pin 23 becomes an active LOW verify (VFY) signal. Pins 
22 and 23 should never be a ctive L OW at the sa me tim e. The PRO- 
GRAM mode exists when PGM is LOW, a nd VF Y is HIGH . The 
verify mode exists when the reverse is true, PGM HIGH and V FY 
LOW and the program inhibitmode is entered with both PGM and 
VFY HIGH. Program inhibit is specifically provided to allow data 
to be placed on and removed from the data pins without conflict. 
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Thble 1. Mode Selection 


Mode 


Pin Function! 6 ’ 7 ! 

Read or Output Disable 

A12 

An 

A10 

a 9 

As 

CS 

e 

0 

1 

O 

Program 

NA 

Vpp 

LATCH 

PGM 

VFY 

CS 

D 7 - Dq 

Read 

A12 

An 

A10 

A9 

Ag 

VlL 

0 

0 

1 

d 

Output Disable 

A12 

An 

A10 

a 9 

As 

VlH 

HighZ 

Program 

VlLP 

Vpp 

Vilp 

Vilp 

Vihp 

Vilp 

D7 - Do 

Program Inhibit 

ViLP 

Vpp 

VlLP 

Vihp 

Vihp 

Vilp 

HighZ 

Program Verify 

VlLP 

Vpp 

Vilp 

Vihp 

Vilp 

Vilp 

O7 - Oq 

Blank Check 

VlLP 

Vpp 

Vilp 

Vihp 

Vilp 

Vilp 

S> 

1 

O 

0 


Notes: 

6. X = “don’t care” but not to exceed Vcc ±5%. 7. Addresses Ag-Ai2 must be latched through lines A0- A4 in program- 

ming modes. 


a 7 

Ag 

a 5 

A4/A12 

A3/A11 

A2/A10 

Ai/A 9 

Ao/A 8 

Do 

Di 

D 2 

GND 


DIP/Flatpack 
Top View 



C261 -8 


LCC/PLCC (Opaque only) 
Top View 



LATCH 

CS 

Vpp 

NA 

NC 

D 7 

D 6 


C261 -9 


Figure 1. Programming Pinouts 


Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of this 
section. Programming algorithms can be obtained from any Cy- 
pressrepresentative. 
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NORMALIZED ACCESS TIME NORMALIZED I 


CY7C261 

CY7C263/CY7C264 



Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENTTEMPERATURE (°C) SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME OUTPUT SOURCE CURRENT TYPICAL ACCESS TIME CHANGE 

vs. TEMPERATURE vs. VOLTAGE vs. OUTPUT LOADING 





AMBIENTTEMPERATURE (°C) OUTPUT VOLT AGE (V) 


CAPACITANCE (pF) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



OUTPUT VOLTAGE (V) 
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Ordering Information! 8 ] 


Speed 

(ns) 

Ordering Code 

Package 

type 

20 

CY7C261 — 20DC 

D14 


CY7C261 -20JC 

J64 


CY7C261 — 20PC 

P13 


CY7C261— 20WC 

W14 

25 

CY7C261— 25DC 

D14 


CY7C261-25JC 

J64 


CY7C261— 25PC 

P13 


CY7C261-25WC 

W14 


CY7C261 — 25DMB 

D14 


CY7C261 — 25LMB 

L64 


CY7C261 — 25QMB 

Q64 


CY7C261 — 25TMB 

T73 


CY7C261 — 25WMB 

W14 

30 

CY7C261— 30DC 

D14 


CY7C261— 30JC 

J64 


CY7C261 — 30PC 

P13 


CY7C261 — 30WC 

W14 

35 

CY7C261 — 35DC 

D14 


CY7C261— 35JC 

J64 


CY7C261 — 35PC 

P13 


CY7C261— 35WC 

W14 


CY7C261— 35DMB 

D14 


CY7C261 — 35LMB 

L64 


CY7C261— 35QMB 

■man 


CY7C261— 35TMB 

T73 | 


CY7C261 — 35WMB 

mssm\ 

40 

CY7C261 — 40DC 

D14 


CY7C261 — 40JC 

J64 


CY7C261— 40PC 

P13 


C Y7C26 1 — 40 W C 

W14 

45 

CY7C261— 45DC 

D14 


CY7C261— 45JC 

J64 


CY7C261— 45PC 

P13 


CY7C261 — 45WC 

W14 


CY7C261 — 45DMB 

D14 


CY7C261 — 45LMB 

L64 j 


CY7C261 — 45QMB 

Q64 


CY7C261 — 45TMB 

T73 


CY7C261 — 45WMB 

W14 

55 

CY7C261-55DC 

D14 


CY7C261-55JC 

J64 


CY7C261— 55PC 

P13 


CY7C261 — 55WC 

W14 


CY7C261 — 55DMB 

D14 


CY7C261— 55LMB 

L64 


CY7C261 — 55QMB 

Q64 


CY7C261 — 55TMB 

T73 


CY7C261 — 55WMB 

W14 














CY7C261 

CY7C263/CY7C264 


Range 


Commercial 








Ordering Code 

Package 

type 

CY7C263 — 20DC 

D14 

CY7C263— 20JC 

J64 

CY7C263 — 20PC 

P13 

CY7C263— 20WC 

W14 

CY7C263 -25DC 

D14 

CY7C263 -25JC 

J64 

CY7C263— 25PC 

P13 

CY7C263 - 25 WC 

W14 

CY7C263— 25DMB 

D14 

CY7C263 — 25LMB 

L64 

CY7C263— 25QMB 

Q64 

CY7C263 — 25TMB 

T73 

CY7C263 — 25 WMB 

W14 

CY7C263— 30DC 

D14 

CY7C263— 30JC 

J64 

CY7C263 — 30PC 

P13 

CY7C263— 30WC 

W14 

CY7C263 — 35DC 

D14 

CY7C263— 35JC 

J64 

CY7C263-35PC 

P13 

CY7C263— 35WC 

W14 

CY7C263 — 35DMB 

D14 

CY7C263 — 35LMB 

L64 

CY7C263— 35QMB 

Q64 

CY7C263 — 35TMB 

T73 

CY7C263 — 35 WMB 

W14 

CY7C263 — 40DC 

D14 

CY7C263— 40JC 

J64 

CY7C263 — 40PC 

P13 

CY7C263— 40WC 

W14 

CY7C263— 45DC 

D14 

CY7C263— 45JC 

J64 

CY7C263 — 45PC 

P13 

CY7C263— 45WC 

W14 

CY7C263 — 45DMB 

D14 

CY7C263 — 45LMB 

L64 

CY7C263— 45QMB 

Q64 

C Y7C263 — 45TMB 

T73 

CY7C263 — 45 WMB 

W14 

CY7C263 -55DC 

D14 

CY7C263 — 55JC 

J64 

CY7C263-55PC 

P13 

CY7C263-55WC 

W14 

CY7C263 — 55DMB 

D14 

CY7C263 — 55LMB 

L64 

CY7C263 — 55QMB 

Q64 

CY7C263— 55TMB 

T73 

CY7C263— 55WMB 

W14 




Commercial 







Commercial 
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Ordering Information (continued)! 8 ! 



Ordering Code 

Package 

Type 

mmm 

20 

CY7C264— 20DC 

D12 

Commercial 

CY7C264— 20PC 

Pll 

CY7C264— 20WC 

W12 

25 

CY7C264— 25DC 

D12 

Commercial 

CY7C264 — 25PC 

Pll 

CY7C264— 25WC 

W12 

CY7C264— 25DMB 

D12 

Military 

CY7C264 — 25 WMB 

W12 


CY7C264— 30DC 

D12 

Commercial 

CY7C264— 30PC 

Pll 

CY7C264— 30WC 

W12 

35 

CY7C264— 35DC 

D12 

Commercial 

CY7C264 — 35PC 

Pll 

CY7C264— 35WC 

W12 

CY7C264— 35DMB 

D12 

Military 

CY7C264— 35WMB 

W12 

40 

CY7C264 — 40DC 

D12 

Commercial 

CY7C264— 40PC 

Pll 

CY7C264-40WC 

W12 

45 

CY7C264— 45DC 

D12 

Commercial 

CY7C264— 45PC 

Pll 

CY7C264— 45WC 

W12 

CY7C264— 45DMB 

D12 

Military 

CY7C264 — 45 WMB 

W12 

55 

CY7C264— 55DC 

D12 

Commercial 

CY7C264— 55PC 

Pll 

CY7C264— 55WC 

W12 

CY7C264— 55DMB 

D12 

Military 

CY7C264— 55WMB 

W12 


Notes: 

8. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 

9. 7C261 only. 

10. 7C263 and 7C264 only. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

VoL 

1,2,3 

Vih 

1, 2,3 

VlL 

1, 2,3 

Iix 

1, 2,3 

loz 

1,2,3 

Icc 

1,2,3 

W 9 1 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

*AA 

7, 8, 9, 10,11 

tACSl' 10 ! 

7, 8, 9, 10,11 

WS2™ 

7, 8, 9, 10, 1 1 


SMD Cross Reference 


SMD 


Cypress 

Number 

Suffix 

Number 

5962-87515 

05KX 

CY7C261 — 45TMB 

5962-87515 

05LX 

CY7C261 — 45WMB 

5962 -87515 

053X 

CY7C261 — 45QMB 

5962-87515 

06KX 

CY7C261 — 55TMB 

5962-87515 

06LX 

CY7C261 — 55WMB 

5962-87515 

063X 

CY7C261— 55QMB 


Document#: 38-00005-H 
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Features 

• CMOS for optimum speed/power 

• High speed 

— 15 ns max. set-up 
— 12 ns clock to output 

• Low power 

— 660 mW (commercial) 

— 770 mW (military) 

• On-chip edge-triggered registers 
— Ideal for pipelined micropro- 
grammed systems 

• EPROM technology 

— 100% programmable 
— Reprogrammable (7C265W) 

• Capable of withstanding > 2001V stat- 
ic discharge 

• 5V ±10% Vcc> commercial and 
military 

• Slim 28-pin, 300-mil plastic or her- 
metic DIP 


Functional Description 

The CY7C265 is a 8192 x 8 registered 
PROM. It is organized as 8,192 words by 
8 bits wide, and has a pipeline output reg- 
ister. In addition, the device features a 
programmable initialize byte that may be 
loaded into the pipeline register with the 
initialize signal. The programmable ini- 
tialize byte is the 8,193rd byte in the 
PROM and its value is programmed at 
the time of use. 

Packaged with 28 pins, the PROM has 13 
address signals (Ao through A12), 8 data 
out signals (Oo through O7), E/I (enable 
or initialize), and CLOCK. 

CLOCK functions as a pipeline clock, 
loading the contents of the addressed 
memory location into the pipeline register 
on each rising edge. The data will appear 
on the outputs if they are enabled. One 
pin on the CY7C265 is programmed to 
perform either the enable or the initialize 
function. 


If the asynchronous enable (E) is being 
used, the outputs may be disabled at any 
time by switching the enable to a logic 
HIGH, and may be returned to the active 
state by switching the enable to a logic 
LOW. 

If the synchronous enable (Es) is being 
used, the outputs will go to the OFF or 
high-impedance state upon the next posi- 
tive clock edge after the synchronous en- 
able input is switched to a HIGH level. If 
the synchronous enable pin is switched to 
a logic LOW, the subsequent positive 
clock edge will return the output to the 
active state. Following a positive clock 
edge, the address and synchronous enable 
inputs are free to change since no change 
in the output will occur until the next 
LOW-to-HIGH transition of the clock. 
This unique feature allows the CY7C265 
decoders and sense amplifiers to access 
the next location while previously ad- 
dressed data remains stable on the 
outputs. 


Logic Block Diagram Pin Configurations 


DIP/Flatpack 
Top View 



Oi OgGND O 3 O 4 O 5 Og 


C265-2 
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Functional Description (continued) 

If the E/I pin is used for INIT (asynchronous), then the outputs 
are permanently enabled. The initialize function is useful during 
power-up and time-out sequences, and can facilitate implementa- 
tion of other sophisticated functions such as a built-in “jump 
start” address. When activated, the initialize control input causes 
the contents of a user-programmed 8193rd 8-bit word to be 
loaded into the on-chip register. Each bit is programmable and 
the initialize function can be used to load any desired combina- 


tion of l’s and 0 ’s into the register. In the unprogrammed state, 
activating INIT will generate a register clear (all outputs LOW). 
If all the bits of the initialize word are programmed, activating 
INIT performs a register preset (all outputs HIGH). 

Applying a LOW to the INIT input causes an immediate load of 
the programmed init ialize word into the pipeline register and 
onto the outputs. The INIT LOW disables clock and must return 
HIGH to enable clock independent of all other inputs, including 
the clock. 


3 


Selection Guides 



7C265-15 

7C265-18 

7C265-25 

7C265-40 

7C265-50 

7C265-60 

Maximum Set-Up Time (ns) 

15 

18 

25 

40 

50 

60 

Maximum Clock to Output (ns) 

12 

15 

20 

20 

25 

25 

Maximum Operating Current (mA) 

Com’l 

120 

120 

120 

100 

80 

80 

Mil 


140 

140 


120 

100 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65° C to + 150°C 

Ambient Temperature with 

Power Applied - 55 °C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13.0V 

UV Exposure 7258 Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 


Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ±10% 

Industrial 1 ! 

- 40°Cto +85°C 

5V ±10% 

Military! 2 ! 

- 55°Cto + 125°C 

5V ±10% 


Note: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C265-15 

7C265-18 

7C265-25 

Units 

12221 

12221 

Em 

mu 

^221 


VoH 

Output HIGH Voltage 

Vcc — Min., Iqh = ~ 2.0 mA 

MM 




MM 


wm 

VOL 

Output LOW Voltage 

Vcc — Min., Iol — 8.0 mA 

Com’l 


mi 


mi 


0.4 

■ 

Vcc = Min., Iql = 6.0 mA 

Mil 




0.4 


MM 

VlH 

Input HIGH Voltage 


mi 


mi 




3 

VlL 

Input LOW Voltage 







(21 

MM 

Iix 

Input Load Current 

GND< V in < V cc 

mu 

ESI 

mu 

gjjjjl 

gQH 


ca 

loz 

Output Leakage Current 

GND <. Vqut <. Vco 

Output Disabled 

-40 

+40 

-40 

+40 

-40 

+40 

\lA 

los [4] 

Output Short Circuit Current 

Vcc = Max., Vqut = GND 


MM 


mi 


MM 

mi 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., Ioljt = 0 mA 

Com’l 




2| 


120 

mA 

Mil 




ESI 


mi 

Vpp 

Programming Supply Voltage 


El 

El 

El 

El 

El 

mm 

V 

Ipp 

Programming Supply Current 



mm 


50 


50 

mA 

ViHP 

Input HIGH Programming 
Voltage 


3.0 


3.0 


3.0 


V 

VlLP 

Input LOW Programming 
Voltage 



0.4 


0.4 


0.4 

V 
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Electrical Characteristics Over the Operating Ranged (continued) 


Test Conditions 


Vcc = Min., Iqh == — 2.0 mA 


Vcc = Min., Iql = 12.0 mA Com’l 


Vcc == Min., Iql = 8.0 mA Mil 


Parameters 

Description 

VqH 

Output HIGH Voltage 


Output LOW Voltage 

ViH 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

IosM 

Output Short Circuit Current 

Icc 

Vcc Operating Supply 
Current 

Vpp 

ProgrammingSupply Voltage 

Ipp 

ProgrammingSupply Current 

ViHP 

Input HIGH Programming 
Voltage 


7C265-40 7C265 -50 7C265-60 


Max. Units 


V 




■a 

13 

|^| 

13 

■a 


50 


50 


3.0 


3.0 


3.0 


Input LOW Programming 
Voltage 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25° C, f = 1 MHz, 

10 

pF 

Cqut 

Output Capacitance 

Vcc = 5.0V 

10 

pF 


Notes: 

3. See the last page of this specification for Group A subgroup testing in- 5. See Introduction to CMOS PROMs in this Data Book for general in- 
formation. formation on testing. 

4. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

AC Test Loads and Waveforms 

Test Load for -15 through -25 speeds 


R1 500 
(658Q Mil) 


R1 500Q 
(658Q Mil) 




JIG AND 
SCOPE 


JIG AND 
SCOPE 


(b) High Z Load 


Equivalent to: 


THEVENIN EQUIVALENT 
R th 200Q (250& Mil) 
0 VSA/ O 2.0V 
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AC Test Loads and Waveforms (continued) 
Test Load for -40 through -55 speeds 


5V o— 
OUTPUTo- 


R1 250Q 


R1 250Q 


30 pF 


5V o- 
OUTPUT °— 


I i 


R2167Q 5pF 


INCLUDING 
JIG AND “ 
SCOPE 


R2167Q 


(C) 

Equivalent to: 

OUTPUT O 


INCLUDING -±r -±r 

JIG AND " 

SCOPE 

(d) High Z Load 


THEVENIN EQUIVALENT 

R XH 1 00Q 

O 2.0V 


Switching Characteristics Over the Operating Rangel 3 ’ 5 ] 


Parameters 

Description 

7C265-15 

7C265-18 

7C265 -25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAS 

Address Set-Up to Clock 

15 


18 


25 


ns 

*HA 

Address Hold from Clock 

0 


0 


0 


ns 

tco 

Clock to Output Valid 


12 


15 


20 

ns 

tpw 

Clock Pulse Width 

12 


15 


15 


ns 

tSES 


12 


15 


15 


ns 

tHES 

Es Hold from Clock 

5 


5 


5 


ns 

tDI 

INIT to Output Valid 


15 


18 


25 

ns 

tRI 

INIT Recovery to Clock 

12 


15 


20 


ns 

tpwi 

INIT Pulse Width 

12 


15 


20 


ns 

tcos 

Output Valid from Clock (Sync. Mode) 


12 


15 


20 

ns 

tHZC 

Output Inactive from Clock (Sync. Mode) 


12 


15 


20 

ns 

tDOE 

Output Valid from E LOW (Async. Mode) 


12 


15 


20 

ns 

tHZE 

Output Inactive from E HIGH (Async. Mode) 


12 


15 


20 

ns 


Parameters 

Description 

7C265-40 

7C265 -50 

7C265-60 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAS 

Address Set-Up to Clock 

40 


50 


60 


ns 

tHA 

Address Hold from Clock 

0 


0 


0 


ns 

tco 

Clock to Output Valid 


20 


25 


25 

ns 

tpw 

Clock Pulse Width 

15 


20 


20 


ns 

tSES 

Es Set-Up to Clock (Sync. Enable Only) 

15 


15 


15 


ns 

tHES 

E s Hold from Clock 

5 


5 


5 


ns 

tDI 

INIT to Output Valid 


25 


35 


35 

ns 

tRI 

INIT Recovery to Clock 

20 


25 


25 


ns 

tpwi 

INIT Pulse Width 

25 


35 


35 


ns 

tcos 

Output Valid from Clock (Sync. Mode) 


20 


25 


25 

ns 

tHZC 

Output Inactive from Clock (Sync. Mode) 


20 


25 


25 

ns 

tDOE 

Output Valid from E LOW (Async. Mode) 


20 


25 


25 

ns 

tHZE 

Output Inactive from E HIGH (Async. Mode) 


20 


25 


25 

ns 
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Switching Waveform 



Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
7C265 in the windowed package. For this reason, an opaque label 
should be placed over the window if the PROM is exposed to sun- 
light or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum dose (UV intensity • ex- 
posure time) or 25 Wsec/cm 2 . For an ultraviolet lamp with a 12 
mW/cm 2 power rating the exposure time would be approximately 
45 minutes. The 7C265 needs to be within one inch of the lamp 
during erasure. Permanent damage may result if the PROM is ex- 
posed to high-intensity UV light for an extended period of time. 
7258 Wsec/cm 2 is the recommended maximum dosage. 


Programming Modes 

The 7C265 offers a limited selection of programmed architectures. 
Programming these features should be done with a single 10-ms- 
wide pulse in place of the intelligent algorithm, m ainly b ecause 
these features are verified operationally, not with the VFY pin. Ar- 
chitecture programming is implementedby applying the supervolt- 
age to two additional pins during programming. In programming 
the 7C265 architecture, Vpp is applied to pins 3, 9, and 22. The 
choice of a particular mode depends on the states of the other pins 


Bit Map Data 


Programmer Address (Hex.) | 

RAM Data 

Decimal 

Hex 

Contents 

0 

0 

Data 

8191 

1FFF 

Data 

8192 

2000 

INIT Byte 

8193 

2001 

Control Byte 


Control Byte 

00 Asynchronous output enable (default condition) 

0 1 Synchronous output enable 

02 Asynchronousinitialize 


during programming, so it is important that the condition of the 
other pins be met as set forth in the mode table. The considerations 
that apply with respect to power-up and power-down during intelli- 
gent programming also apply during architecture programming. 
Once the supervoltages have been established and the correct log- 
ic states exist on the other device pins, pr ogramm ing may begin. 
Programming is accomplished by pulling PGM from HIGH to 
LOW and then back to HIGH with a pulse width equal to 10 ms. 


liable 1. Mode Selection 


Mode 


Pin Function 

Read or Output Disable 

Al2 

An 

Aio - A 7 

A6 

As 

A4 - a 3 

a 2 

Other 

Al2 

An 

Aio - A 7 

A6 

As 

A4 - a 3 


Read 

A12 

An 

4T 

i 

o 

A 6 

a 5 

A 4 - a 3 

a 2 

Asynchronous Enable Read 

Al2 

An 

i 

o 

< 

A 6 

a 5 

A 4 - A 3 

a 2 

Synchronous Enable Read 

Al2 

An 

> 

© 

1 

£ 

A 6 

A 5 

A 4 - a 3 

a 2 
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Read or Output Disable 
Mode Other 


Asynchronous Initialization Read 


Program Memory 


Program Verify 


Program Inhibit 


Program Synchronous Enable 


Program Initialize 


Program Initial Byte 


Read or Output Disable 
Mode Other 


Read 


Asynchronous Enable Read 


Synchronous Enable Read 


Asynchronous Initialization Read 


Program Memory 


Program Verify 


Program Inhibit 


Program Synchronous Enable 


Program Initialize 


Program Initial Byte 


CY7C265 


Table 1. Mode Selection (continued) 


Pin Function 


Aio “ A 7 


Aio - A 7 


Aio - A 7 


Aio “ A 7 


Al2 Au A io ~ A 7 A 6 | As 

Ai 2 An Aio - A 7 A$ As 

Vihp Vihp Aio “ A 7 Vihp Vpp 

Vilp V IH p Aio ” A 7 Vihp V P p 

A12 Vilp Aio ~ A 7 Vihp Vpp 

pj n F unc tion 


A12 An 


Ai 

Ao 

GND 

CLK 

GND 

Ai 

Ao 

PGM 

CLK 

VFF 

Ai 

Ao 

VlL 

ViiTVih 

High Z 

Ai 

Ao 

VlL 

VlL 

High Z 

Ai 

Ao 

VlL 

ViiTVih 

High Z 

Ai 

Ao 

VlL 

VlL 

High Z 

Ai 

Ao 

Vilp 

Vilp 

Vihp 

Ai 

Ao 

Vihp 

Vilp 

Vilp 

Ai 

Ao 

Vihp 

Vilp 

Vihp 

Vpp 

Vilp 

Vilp 

Vilp 

Vihp 

Vpp 

Vilp 

Vilp 

Vilp 

Vihp 

Vpp 

Vihp 

Vilp 

Vilp 

Vihp 


A4 - a 3 

a 2 

A4 - a 3 

a 2 

A4 - A3 

a 2 

A4 - a 3 

a 2 

A4 - a 3 

a 2 

a 4 - a 3 

a 2 

A4 - a 3 

Vihp 

A4 - a 3 

Vilp 

A4 - a 3 

Vilp 


0 7 — Oo 
D 7 - Do 
0 7 - Oo 
O7 - Oo 
0 7 - Oo 
O7 - Oo 
D 7 - Do 
O7 - O 0 
High Z 
D 7 - D 0 
D 7 - Do 
D 7 - Dq 


DIP/Flatpack 

A 7 Vcc 

A« C 2 27 1 Ae 

AsC 3 26 3 Ab 

*4 C 4 25 3 A 10 

A 3 C 5 24 3 An 

*2 C 6 _ 23 3 a 12 

‘GM C 7 f 1 22 3 Vpp 

CLK C 8 21 3 NA 

At C 9 20 3 VFY 

AoC 10 19 3 D 7 


LCC/PLCC (Opaque Only) 




C265-8 

Figure 1. Programming Pinout 


Programming Information ming information, including a listing of software packages, please 

n . . . .. .. r ^ . see the PROM Programming Information located at the end of 

Programming support is available from Cypress as well as from a this section Progra ^ raing algorithms can be obtained from any 
number of third-party software vendors. For detailed program- Cyp ress representative. 
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NORMALIZED ACCESS TIME (ns) NORMALIZED I 


CY7C265 



Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



' 4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



-55 25 125 


OUTPUT SINK CURRENT TYPICAL ACCESS TIME CHANGE 



AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


CAPACITANCE (pF) 
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Ordering Information 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

type 

Operating 

Range 

15 

120 

CY7C265 - 15DC 

D22 

Commercial 



CY7C265— 15JC 


’ ’ - ■ 

I 


CY7C265 — 15PC 





CY7C265 — 15 WC 


■ ■ 

H H 

18 

120 

CY7C265— 18DC 






J64 




CY7C265-18PC 

P21 




CY7C265 — 18WC 

W22 



140 

CY7C265— 18DMB 

D22 

Military 



CY7C265 - 18LMB 

L64 




CY7C265 - 18QMB 

Q64 




CY7C265— 18WMB 

W22 


25 

140 

CY7C265 - 25DC 

D22 

Commercial 



CY7C265 — 25JC 

J64 




CY7C265 - 25PC 

P21 




CY7C265— 25WC 

W22 




CY7C265 — 25DMB 

D22 

Military 



CY7C265 — 25LMB 

L64 




CY7C265 — 25QMB 

Q64 




CY7C265 — 25 WMB 

W22 


40 

100 

CY7C265— 40DC 

D22 

Commercial 



CY7C265 — 40JC 

J64 




CY7C265— 40PC 

P21 




CY7C265— 40WC 

W22 


50 

80 

CY7C265-50DC 

D22 

Commercial 



CY7C265 — 50JC 

J64 




CY7C265— 50PC 

P21 




CY7C265-50WC 

W22 



175 

CY7C265 — 50DMB 

D22 

Military 



CY7C265 — 50LMB 

L64 




CY7C265 — 5 0QMB 

Q64 




CY7C265-50WMB 

W22 


60 

80 

CY7C265— 60DC 

D22 

Commercial 



CY7C265— 60JC 

|. 

J64 




CY7C265 — 60PC 

P21 




CY7C265 — 60WC 

W22 



100 

CY7C265 — 60DMB 

D22 

Military 



CY7C265 — 60LMB 

L64 

i 



CY7C265 — 60QMB 

Q64 

i 



CY7C265 — 60WMB 

W22 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vih 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Us 

7, 8, 9, 10,11 

Iha 

7, 8, 9, 10, 11 

tco 


tpw 

7, 8, 9, 10,11 

tSES 

7, 8, 9, 10, 11 

tHES 

7, 8, 9, 10,11 

tcos 

7, 8, 9, 10, 11 


Document#: 38-00084-C 


3 
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8192 x 8 PROM Power 
Switched and Reprogrammable 


Features 

• CMOS for optimum speed/power 

• Windowed for reprogrammability 

• High speed 

— 20 ns (commercial) 

— 25 ns (military) 

• Low power 

— 660 mW (commercial) 

— 770 mW (military) 

• Super low standby power 

— Less than 85 mW when deselected 

• EPROM technology 100% 
programmable 

• 5V ±10% Vcc> commercial and 
military 


• TTL-compatible I/O 

• Direct replacement for 27C64 
EPROMs 

Functional Description 

The CY7C266 is a high-performance 
8192 word by 8 bit CMOS PROM. When 
deselected, the CY7C266 automatically 
powers down into a low-power standby 
mode. It is packaged in a 600-mil-wide 
package. The reprogrammable packages 
are equipped with an erasure window; 
when exposed to UV light, these PROMs 
are erased and can then be repro- 
grammed. The memory cells utilize prov- 
en EPROM floating-gate technology and 
byte-wide intelligent programming algo- 
rithms. 


The CY7C266 is a plug-in replacement for 
EPROM devices. The EPROM cell re- 
quires only 12.5V for the super voltage 
and low-current requirements allow for 
gang programming. The EPROM cells 
allow for each memory location to be 
tested 100%, as each location is written 
into, erased, and repeatedly exercised 
prior to encapsulation. Each PROM is 
also tested for AC performance to guar- 
antee that after customer programming, 
the product will meet DC and AC specifi- 
cation limits. 

Reading is accomplis hed b y placing an ac- 
tive LOW signal on OE and CE. The 
contents of the memory location ad- 
dressed by the address lines (Aq through 
A12) will become available on the output 
lines (Oq through O7). 


Logic Block Diagram 



Pin Configurations 


CerDIP 
Top View 


VccC 

1 

•W 

28 

3 

Vcc 

a 12 C 

2 


27 

3 

Vex: 

a 7 C 

3 


26 

3 

NC 

a«C 

4 


25 

3 

A# 

AbC 

5 


24 

3 

A® 

A 4 c 

6 


23 

3 

A 11 

Afl C 

7 

r\ 

22 

3 

or 

A*C 

8 


21 

3 

A 10 

AlC 

9 

7C266 

20 

3 

CE 

AoC 

10 


19 

3 

Or 

OoC 

11 


18 

3 

Oe 

o,C 

12 


17 

3 

O s 

o 2 C 

13 


16 

3 

0 4 

GNDC 

14 


15 

3 

o 3 


LCC 
Top View 



Selection Guide 



7C266-20 

7C266-25 

7C266-35 

7C266-45 

7C266-55 

Maximum Access Time (ns) 

20 

25 

35 

45 

55 

Maximum Operating 

Current (mA) 

Commercial 

120 

120 

100 

100 


Military 


140 


120 

120 

Maximum Standby 

Current (mA) 

Commercial 

15 

15 

15 

15 

15 



15 


15 

15 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied — 55° C to +125°C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 14.0V 

Electrical Characteristics Over the Operating Range! 3 ’ 4 ] 


Notes: 

1. Contact a Cypress representative regarding industrial temperature 
range specification. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

UV Exposure 7258Wsec/cm 2 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Industrial! 1 ] 

-40°Cto+85°C 

5V ± 10% 

Military! 2 ! 

- 55°Cto + 125°C 

$ 

o 

+1 

> 


4. See the “Introduction to CMOS PROMs” section of the Cypress Data 
Book for general infromation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameter 

Description 

Test Conditions 

7C266-20 

7C266-25 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 2.0 mA 

ComT 

2.4 


2.4 


V 

Mil 



2.4 


VOL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 

ComT 


0.4 



V 

Vcc = Min., Iql == 6.0 mA 

Mil 




0.4 

Vffl 

Input HIGH Voltage 


2.0 


2.0 


V 

Vil 

Input LOW Voltage 



0.8 


0.8 

V 

Iix 

Input Current 

GND _< Vjn < Vcc 

- 10 

+ 10 

- 10 

+ 10 

pA 

VcD 

Input Diode Clamp 
Voltage 


Note 4 


loz 

Output Leakage Current 

VoL ^ VoUT < Voh, 

Output Disabled 

-40 

+40 

-40 

+40 

pA 


Output Short 

Circuit Current! 5 ] 

Vcc =: Max., Vqut = GND 

-20 

-90 

-20 

-90 

mA 


Power Supply Current 

V CC = Max, V IN = 2.0V, 

Iout = 0 mA 

ComT 


120 


120 

mA 

Mil 




140 

!sb 

Standby Supply Current 

Chip Enable Inactive, 

CE >_ Vih, Iqut = 0 mA 

ComT 


15 


15 

mA 

Mil 




15 


3 
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Electrical Characteristics Over the Operating Range! 3 ’ 4 ] (continued) 


Parameter 

Description 

Test Conditions 

7C266-35 

7C266-45 

7C266-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc — Min., Ioh = “ 4.0 mA 

m 


nn 




V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 16.0 mA 


0.4 


0.4 


0.4 

V 

ViH 

Input HIGH Voltage 


2.0 


2.0 


2.0 


V 

ViL 

Input LOW Voltage 









lix 

Input Current 

gnd< Vin<V CC 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

VcD 

Input Diode Clamp 
Voltage 


Note 4 


loz 

Output Leakage Current 

VoL <. VoUT <- Voh> 

Output Disabled 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 


los 

Output Short 

Circuit Current! 5 ! 

Vcc = Max., Vqut ~ GND 

-20 

-90 

-20 

-90 

-20 

-90 

mA 

Icc 

Power Supply Current 

Vcc = Max, V IN = 2.0V, 

Iout = 0 mA 



100 


100 


100 

mA 

Mil 




120 


120 

ISB 

Standby Supply Current 

Chip Enable Inactive, 

CE j> Vih, Iqut =: 0 mA 

ComT 


15 


15 


15 

mA 

Mil 




15 


15 


Capacitance! 4 ^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 
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AC Test Loads and Waveforms 


Test Load for -20 through -25 speeds 


R1 500 
(658Q MIL) 
5V o vw-, 

OUTPUT o f ■ » 


30 pF -r 

INCLUDING-Jr 
JIG AND “ 
SCOPE 


R1 500Q 
(658Q MIL) 


5V o — 
OUTPUT® 


R2 3330 
(4030 MIL) 


5 pF 


INCLUDING -± 
JIG AND " 
SCOPE 


R2 3330 
(4030 MIL) 


3.0V 

GND 

<5 ns 



90% 

Y io% 

► r*~ < 5 ns 


3 


C266-5 


(a) 

Equivalent to: THEVENIN EQUIVALENT 
Rjh 200 XI 


OUTPUT O 


250a MIL 


Test Load for -35 through -55 speeds 
R1 2500 


5V o- 
OUTPUTO- 


30 pF 


h 


5V o— 
OUTPUTo- 


(b) High Z Load 


R1 2500 


R21670 


INCLUDING dbr dr 
JIG AND “ 

SCOPE 


5pF T 

INCLUDING- 
JIG AND 
SCOPE 


i 


R21670 


(c) 

Equivalent to: THEVENIN EQUIVALENT 

r th iooo 


(d) High Z Load 


OUTPUT O- 


O 2.0V 


Switching Characteristics Over the Operating Ranged’ 2 ’ 4 ] 


Parameters 

Description 

7C266— 20 

7C266-25 

7C266-35 


7C266-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 


Min. 

Max. 

tAA 

Address to Output Valid 


20 


25 


35 


mm 


55 

ns 

tHZCE 

Chip Enable Inactive to High Z 


25 


30 




mm 


55 

ns 

tHZOE 

Output Enable Inactive to High Z 


12 




20 


m 


25 

ns 

tAOE 

Output Enable Active 
to Output Valid 


12 




20 


a 


25 

ns 

tACE 

Chip Enable Active to Output Valid 


25 


30 


40 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

3 


mm 


3 


3 


3 


ns 

tpu 

Chip Enable Active to Power-Up 


25 


30 


40 


mm 


55 

ns 

tPD 

Chip Enable Inactive to Power-Down 


Bi 


|yj| 




mm 


55 

ns 
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Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
devices in the windowed package. For this reason, an opaque la- 
bel should be placed over the window if the EPROM is exposed 
to sunlight or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum does (UV intensity mul- 
tiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet lamp 
with a 12 mW/cm 2 power rating, the exposure time would be ap- 
proximately 35 minutes. The CY7C266 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 


EPROM is exposed to high-intensity UV light for an extended 
period of time. 

7258 Wsec/cm 2 is the recommended maximum dosage. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 1. Mode Selection 


Mode 


Pin Functionl 6 ’ 7 1 

Normal Operation 

Ag 

A 9 

A 10 

Au 

A 12 

CE 

OE 

D 7 “ Do 

Program 

W7 

FGm 

LAT 

NA 

NA 

CE 

V PP 

D 7 - Do 

Read 

Ag 

A 9 

A 10 

An 

A 12 

VlL 

VlL 

0 7 - Oo 

Standby 

X 

X 

X 

X 

X 

VlH 

X 

TH-Stated 

Output Disable 

Ag 

a 9 

A 10 

An 

A 12 

VlL 

VlH 

TH-Stated 

Program 

Vi hp 

ViLP 

ViLP 

ViLP 

ViLP 

ViLP 

Vpp 

D 7 - Do 

Program Verify 

ViLP 

VlHP 

ViLP 

ViLP 

ViLP 

ViLP 

Vpp 

0 7 - Oq 

Program Inhibit 

VlHP 

VlHP 

ViLP 

ViLP 

ViLP 

ViLP 

Vpp 

TH-Stated 

Blank Check 

ViLP 

VlHP 

ViLP 

ViLP 

ViLP 

ViLP 

Vpp 

0 

0 

1 

t— 

O 


Notes: 

6 . X = "dont’t care” but must not exceed Vcc + 5%. 7. Address Ag - A 12 must be latched through lines Aq - A 4 in Program- 

ming modes. 


CerDIP 
Top View 



C266-7 


LCC/PLCC 
Top View 


Ae 

Afi 

A4/A12 

VAn 

VAto 

A 1 /A 9 

Ao/Ae 

NC 

Do 





a'tS'jagd’d'd’ 


VF7 

NA 

NC 


Vpp 


LAT 

CE 

D7 

Do 


C266-8 


Figure 1. Programming Pinout 
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NORMALIZED ACCESS TIME NORMALIZED I, 
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CY7C266 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 

1.6 

o 1.4 
o 

1.2 

1.0 

0.8 
0.6 

4.0 4.5 5.0 5.5 6.0 -55 25 125 4.0 4.5 5.0 5.5 6.0 





SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 


3 


NORMALIZED ACCESS TIME 



- 55 25 125 

AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
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Ordering Informational 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C266— 20DC 

D16 

Commercial 

CY7C266- 20PC 

P15 

CY7C266 — 20WC 

W16 

25 

CY7C266 - 25DC 

D16 

Commercial 

CY7C266 - 25PC 

P15 

CY7C266— 25WC 

W16 

CY7C266 - 25DMB 

D16 

Military 

CY7C266 — 25LMB 

L55 

CY7C266— 25QMB 

Q55 

CY7C266 — 25 WMB 

W16 

35 

CY7C266-35DC 

D16 

Commercial 

CY7C266-35PC 

P15 

CY7C266-35WC 

W16 

45 

CY7C266— 45DC 

D16 

Commercial 

CY7C266— 45PC 

P15 

CY7C266-45WC 

W16 

CY7C266 — 45DMB 

D16 

Military 

CY7C266 - 45LMB 

L55 

CY7C266— 45QMB 

Q55 

CY7C266 - 45 WMB 

W16 

55 

CY7C266-55DC 

D16 

Commercial 

CY7C266-55PC 

P15 

CY7C266— 55WC 

W16 

CY7C266— 55DMB 

D16 

Military 

CY7C266— 55LMB 

L55 

CY7C266— 55QMB 

Q55 

CY7C266— 55WMB 

W16 


Notes: 

8. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

VoL 

1,2,3 

Vffl 

1, 2,3 

ViL 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tAA 

7, 8, 9, 10, 11 

UOE 

7, 8, 9, 10, 11 

UCE 

7, 8, 9, 10, 11 


Document#: 38- 00086 -C 
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Features 

• CMOS for optimum speed/power 

• Highspeed 

— 15-ns max set-up 

— 12-ns clock to output 

• Low power 

— 660 mW (commercial) 

— 770 mW (military) 

• On-chip edge-triggered registers 
— Ideal for pipelined micropro- 
grammed systems 

• On-chip diagnostic shift register 
— For serial observability and con- 

trolability of the output register 

• EPROM technology 

— 100% programmable 
— Reprogrammable (7C269W) 

• 5V ±10% Vcc? commercial and 
military 

• Capable of withstanding > 2001V stat- 
ic discharge 

• Slim 300-mil, 28-pin plastic or her- 
metic DIP (7C269) 


Functional Description 

The CY7C268 and the CY7C269 are 8192 
x 8 registered diagnostic PROMs. They 
are both organized as 8,192 words by 8 bits 
wide, and they have both a pipeline output 
register and an onboard diagnostic shift 
register. Both devices feature a program- 
mable initialize byte that may be loaded 
into the pipeline register with the initialize 
signal. The programmable initialize byte is 
the 8,193rd byte in the PROM, and maybe 
programmedto any desired value. 

The CY7C268 has 32 pins and features full 
diagnostic capabilities while the CY7C269 
provides limited diagnostics and is avail- 
able in a space-efficient 28-pin package. 
This allows the designers to optimize de- 
signs for either board-area efficiency with 
the CY7C269, or combine the CY7C268 
with other diagnostic products using the stan- 
dard interface. 

CY7C268 

The CY7C268 provides 13 address signals 
(Aq through A12), 8 data out signals (Oo 
through O7), ENA ( enable), PCLK (pipe- 
line clock) and INIT (initialize) for control. 


8192 x 8 Registered 
Diagnostic PROM 

The full standard feature diagnostics of the 
CY7C268 utilize the SDI and SDO (shift in 
and shift out), MODE, and DCLK signals. 
These signals allow serial data to be shifted 
into and out of the diagnostic shift register at 
the same time the pipeline register is used 
for normal operation. The MODE signal is 
used to control the transfer of the informa- 
tion in the diagnostic register to the pipeline 
register, or the data on the output bus into 
the diagnostic register. The data on the out- 
put bus may be provided from the pipeline 
register or from an external source. 

When the MODE signal is LOW, the 
PROM operates in a normal pipeline 
mode. The contents of the addressed 
memory location are loaded into the pipe- 
line register on the rising edge of PC LK. 
the outputs are enabled with the ENA sig- 
nal either synchronously or asynchronous- 
ly, depending on how the device is confi- 
guredwhen programmed. If pro grammed 
for asynchronous enable, ENA LOW en- 
ables the outputs . If co nfigured for syn- 
chronous enable, ENA LOW will enable 
theoutputs synchronously with PCL Kdur- 
ing the rising edge of PCLK. ENA 


Logic Block Diagram 


A12 

An 


A 7 

a 6 

A 5 

A4 

A 3 

a 2 

Ai 

Ao 


MODE 

E/I 

(7C269) 

CLOCK 

(7C269) 

PCLK 

(7C268) 

ENA 

(7C268) 

INIT 

(7C268) 



O 7 Oq O 5 O 4 O 3 O 2 Oi Oq 


C268 1 


Pin Configurations 


CerDIP/Flatpack 
Top View 


AyC 1 

A 6 C 2 

AsC 3 
A 4 C 4 
A 3 C 5 
A 2 C 6 


32 ] V CC 
31 3 a 8 
30 2 Aq 
29 3 A10 

28 3 Aii^ 

27 3 ENA 


MODE M 7 70268 26 h INIT 


NC 
DCLK 
PCLK C 
AiC 
Ao C 

00 C 

01 C 

0 2 C 

GND C 




25 3 NC 
24 U A12 
23 3 SDI 
22 3 SDO 
21 3 Oy 
20 3 0 6 
19 3 0 5 

18 3 0 4 
17 3 O3 

C268-2 


CerDIP/Flatpack 
Top View 

Ay C 1 28 3 V C c 

A 6 [ 2 27 3 A 8 

As C 3 26 3 A 9 

A4 C 4 25 3 A 10 

A 3 C 5 24 3 An 

A 2 [6 70269 23 3 A 12 
MODE C 7 22 3 I/E S , I 

CLOCK C 8 21 3 SDI 

Ai C 9 20 3 SDO 

A 0 CIO 19 3 Oy 


OoC 11 

01 c 12 

0 2 C 13 

GND £ 14 


18 3 o 6 
17 3 o 5 
16 3 0 4 
15 3 0 3 

C268-3 


(7C268) LCC/PLCC (Opaque OnIy) LCC/pLCC (0paque 0nly) 
Inn view Top View 
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Functional Description (continued) 

HIGH will synchronously disable the outputs during the rising 
edge of PCLK. The asynchronous initialize signal, TmT, transfers 
the initiali ze byt e into the pipeline register on a HIGH to LOW 
transition. INIt LOW disables PCLK and must transition back to 
a HIGH in order to enable PCLK. DCLK shifts data into SDI 
and out of SDO on each rising edge. 

When MODE is HIGH, the rising edge of the PCLK signal loads 
the pipeline register with the contents of the diagnostic register. 
Similarly, DCLK, in this mode, loads the diagnostic register with 
the information on the data output pins. The information loaded 
will be either the contents of the pipeline register if the outputs 
are enabled, or data on the bus if the outputs are disabled (in a 
high-impedance state). 

CY7C269 

The CY7C269 is optimized for applications that require diagnos- 
tics in a minimum amount of board area. Packaged in 28 pins, it 
has 13 address signals (Aq through A 12 ), 8 data out signals (Oo 
through O7), E/T (Enable or Initialize), and CLOCK (pipeline 
and diagnostic clock). Additional diagnostic signals consist of 
MODE, SDI (shift in) and SDO (shift out). Normal pipelined op- 
eration and diagnostic operation are mutually exclusive. 

When the MODE signal is LOW, the 7C269 operates in a normal 
pipelined mode. CLOCK functions as a pipeline clock, loading 
the contents of the addressed memory location into the pipeline 
register on each rising edge. The data will appear on the outputs 
if they are enabled. One pin on the 7C269 is programmed to per- 
form either the Enable or the Initialize function. If the E/I pin is 


CY7C268 

CY7C269 


used for a INIT (asynchronous initialize) function, the outputs 
are permanently enabled and the initialize word is loade d into 
the pipeline register on a HIGH to LOW transition of the INIT 
signal. The INIT LOW disables CLOCK and must return high to 
re-enable CLOCK. If the E/I pin is used for an enable signal, it 
may be programmed for either synchronous or asynchronous op- 
eration. This enable function then operates exactly the same as 
the 7C268. 

When the MODE signal is HIGH, the 7C269 operates in the 
diagnostic mode. The E/I signal becomes a secondary mode sig- 
nal designating whether to shift the diagnostic shift register or to 
load either the diagnostic register or the pipeline register. If E/I is 
HIGH, CLOCK performs the function of DCLK, shifting SDI 
into the least-significant location of the diagnostic register and all 
bits one location toward the most-significant location on each ris- 
ing edge. The contents of the most-significant location in the 
diagnostic register are available on the SDO pin. 

If the E/T signal is LOW, SDI becomes a direction signal, trans- 
ferring the contents of the diagnostic register into the pipeline 
register when SDI is LOW. When SDI is HIGH, the contents of 
the output pins are transferred into the diagnostic register. Both 
transfers occur on a LOW to HIGH transition of the CLOCK. If 
the outputs are enabled, the contents of the pipeline register are 
transferred into the diagnostic register. If the outputs are dis- 
abled, an external source of data maybe loaded into the diagnos- 
tic register. In this condition, the SDO signal is internally driven 
to be the same as the SDI signal, thus propagating the “direction 
of transfer information” to the next device in the string. 


Selection Guide 



7C269-15 

7C269-18 

7C269-25 

Maximum Set-Up Time (ns) 

15 

18 

25 

Maximum Clock to Output (ns) 

12 

15 

20 

Maximum Operating Current (mA) 

Commercial 

120 

120 

120 

Military 


140 

140 



7C268-40 

7C269-40 

7C268-50 

7C269-50 

7C268-60 

7C269-60 

Maximum Set-Up Time (ns) 

40 

50 

60 

Maximum Clock to Output (ns) 

20 

25 

25 

Maximum Operating Current (mA) 

Commercial 

100 

80 

80 

Military 


120 

100 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, not tested.) 


Storage Temperature - 65 °C to +150°C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5V to -I- 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13.0V 

UV Exposure 7258 Wsec/cm 2 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Industrial! 1 ! 

- 40°Cto +85°C 

5V ± 10% 

Military! 2 ! 

- 55°Cto +125°C 

5V ± 10% 
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Electrical Characteristics Over the Operating Rangel 3 ’ 4 ] 


Parameters 

Description 

VOH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

Vih 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

Esm 

Output Short Circuit Current 

1 

Vcc Operating Supply 
Current 

Vpp 

ProgrammingSupply Voltage 

i P p 

Programming Supply Current 

ViHP 

Input HIGH Programming 
Voltage 

VlLP 

Input LOW Programming 
Voltage 

Parameters 

Description 

VOH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current 

Icc 

V C c Operating 

Supply Current 

Vpp 

Programming Supply Voltage 

IPP 

Programming Supply Current 

0 

Input HIGH Programming 
Voltage 


Input LOW Programming 
Voltage 


Test Conditions 


Vcc — Min., I oh = ~ 2.0 mA 


Vcc = Min., Iql = 8.0 mA Com’l 


Vcc = Min., Iol = 6.0 mA Mil 


GND <. Vjn < Vcc 


GND Vout <. Vco 
Output Disabled 


Vcc = Max., I out = 0 mA Com’l 
Mil 



1 7C269-15 

7C269-18 

7C269-25 1 

1 ES2S9 I2S9 d29 ES3E2JE9 ESSSl 

ie m 


El 


MM 



0.4 


0.4 


0.4 


0.4 




0.4 

MM 


2.0 


mm 


nz 





Ell 


+ 10 

-10 

Emmum\ 

-40 

+40 

-40 

+40 

-40 

M 


90 


90 


90 


120 


120 


120 




140 


140 

12 

13 

■a 

13 

12 

13 


50 


50 


50 

3.0 


3.0 


3.0 



0.4 


0.4 


0.4 

■■n 



■■1 

■ESP 



7C268-40 

7C269-40 


7C268-50 

7C269-50 


7C268-60 

7C269-60 


Test Conditions 


Vcc = Min., Iqh = ~ 2.0 mA 


Vcc = Min., Iql = 12.0 mA Com’l 


V C c = Min, Iql = 8.0 mA Mil 



0.4 


0.4 


0.4 

0.4 


0.4 


0.4 


ftiif 


2.0 


EOi 

rz 

mm 


0.8 

+ 10 

mm 

+ 10 

mm 

+ 10 

+40 

-40 

+40 

-40 

+40 

90 


mi 


90 

100 


mm 


80 



mu 


100 

13 

■a 

13 

■a 

13 

50 

nn 

50 

rz 

50. 






0.4 


0.4 


0.4 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 


4. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
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ar 1 " = CYPRESS 

Wf SEMICONDUCTOR — ■ - - 

Capacitance t 4 ’ ^ 


Parameters Description 


Qn InputCapacitance 


^OUT Output Capacitance 


Note: 

6. Tested initially and after any design or process changes that may affect 
these parameters. 

AC Test Loads and Waveforms 

Test Load for -15 through -25 speeds 


Test Conditions 

Max. 

Units 

T A = 25°C,f= 1MHz, 

10 

pF 

V CC = 5.0V 

10 

pF 


R1 500 
(658Q MIL) 


R1 500Q 
(658Q MIL) 



R2 333Q 
(403Q MIL) 



JIG AND 
SCOPE 


Equivalent to: THEVENIN EQUIVALENT 
Rjh 200 XI 


JIG AND 
SCOPE 


(b) High Z Load 


Test Load for -40 through -60 speeds 
R1 250Q 



JIG AND 
SCOPE 


Equivalent to: THEVENIN EQUIVALENT 
Rjh ^ 00^2 


JIG AND 
SCOPE 


(d) High Z Load 


OUTPUT O wv O 2.0 V 

Switching Characteristics Over the Operating Ranged 4 ! 

I I 

Description 


7C269-15 7C269-18 


Min. Max. Min. 


Us 

Address Set-Up to Clock 

tHA 

Address Hold from Clock 

tco 

Clock to Output Valid 

tpw 

Clock Pulse Width 

tSES 

Es Set-Up to Clock (Sync Enable Only) 

tHES 

Es Hold from Clock 

tDI 

INITto Out Valid 

tRI 

INIT Recovery to Clock 

tpwi 

InTT Pulse Width 

tcos 

Output Valid from Clock (Sync. Mode) 

tHZS 

Output Inactive from Clock (Sync. Mode) 

tDOE 

Output Valid from E LOW (Asynch. Mode) 

tHZE 

Output Inactive from E HIGH (Async. Mode) 


-18 7C269-25 

Max. Min. I Max. Units 


25 
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Switching Characteristics Over the Operating Ranged’ 4 ! (continued) 




7C268-40 

7C269-40 

7C268-50 

7C269-50 

7C268-60 

7C269-60 


Parameters 

Description 

Min. 

Max. 

Min. 

Max. 

Min. 


Units 

*AS 

Address Set-Up to Clock 

40 


50 


60 


ns 

tHA 

Address Hold from Clock 

0 


0 


0 


ns 

tco 

Clock to Output Valid 


20 


25 


25 

ns 

tpw 

Clock Pulse Width 

15 


20 


20 


ns 

tSES 

Es Set-Up to Clock (Sync Enable Only) 

15 


15 


15 


ns 

tHES 

Es Hold from Clock 

5 


5 


5 


ns 

tDI 

INIT to Output Valid 


25 


35 


35 

ns 

tRI 


20 


25 


25 


ns 

tpwi 

INIT Pulse Width 

25 


35 


35 


ns 

tcos 

Output Valid from Clock (Sync. Mode) 


20 


25 


MM 

ns 

tHZS 

Output Inactive from Clock (Sync. Mode) 


20 


25 


mm 


*DOE 

Output Valid from E LOW ( Asynch. Mode) 


20 


25 


25 

ns 

*HZE 

Output Inactive from E HIGH (Async. Mode) 


20 


25 


25 

ns 


Diagnostic Mode Switching Characteristics Over the Operating Rangel 3 * 4 ! 





7C269-15 

Parameters 

Description 


lUQomoii 

ISSDI 

Set-Up SDI to Clock 

ComT 

IBB 




Mil 

L 

Hi 

tHSDI 

SDI Hold from Clock 

ComT 

IO 

mi 



Mil 


■ 

tDSDO 

SDO Delay from Clock 

ComT 





Mil 



tDCL 

Minimum Clock LOW 

ComT 

n^n 




Mil 


mg 

tDCH 

Minimum Clock HIGH 

ComT 

mi 

■ 



Mil 



tSM 

Set-Up to Mode Change 

ComT 

i— 




Mil 


HI 

tHM 

Hold from Mode Change (7C269) 

ComT 

j mi 




Mil 


mil 

*MS 

Mode to SDO 

ComT 


BBI 



Mil 



tss 

SDI to SDO 

ComT 


Kill 



Mil 



tso 

Data Set-Up to DCLK 

ComT 

H^iH 

mil 


7C269-18 

7C269-25 

7C268- 

7C269- 

40,50,60 

40,50,60 

Min. | 

| Max. 

| Min. | 

| Max. 

Min. | 

| Max. 
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Switching Waveforms t 34 J 


Pipeline Operation (Mode = 0) 


ADDDRESS 


SYNCHRONOUS 

ENABLE 

PROGRAMMABLE 


PCLK/CLOCK 

(7C269) 


OUTPUT 


ASYNCHRONOUS INIT 
(7C269 PROGRAMMABLE) 


ASYNCHRONOUS 

ENABLE 



C268-10 
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Switching Waveforms M (continued) 

Diagnostic Application for the 7C269 (Shifting the Shadow Register^ 8 ]) 




Diagnostic Application for the 7C269 (Parallel Data Transfer) 



Notes: 

7. Asynchronous enable mode only. 

8. Diagnostic register = shadow register = shift register. 


The mode transition to HIGH latches the asynchronous enable state. 
If the enable state is changed and held before leaving the diagnostic 

mode (mode H t L) then the output impedance change delay is tMS. 
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Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Control Byte 

00 Asynchronous output enable (default condition) 

01 Synchronous output enable 

02 Asynchronous initialize (CY7C269 only) 

Table 1. CY7C268 Mode Selection 


Mode 


Pin Functional j 

Read or Output Disable 

Ai2 

An 

Aio - A 7 

A6 

wm 

A4 - a 3 

A 2 

Ai 

Other 

A12 

An 

Aio ~ A 7 

A* 

wm 

A4 - a 3 

a 2 

Ai 

Read 

Ai2 

An 

< 

1 

o 

< 

A6 

wm 

A4 - a 3 

a 2 

Ai 

Load SR to PR 

Ai2 

An 

i 

o 

< 

Ae 

wm 

A4 - A3 

a 2 

Ai 

Load Output to SR 

Al2 

An 

> 

o 

1 

£ 

A6 

wm 

A4 - a 3 

a 2 

Ai 

Shift SR 

Al2 

An 

> 

o 

1 

£ 

A6 

wm 

A4 - A3 

a 2 

Ai 

Asynchronous Enable Read 

Ai 2 

An 

o 

< 

A6 

wm 

A4 - a 3 

a 2 

Ai 

Synchronous Enable Read 

Al2 

An 

Aio - A 7 

A* 

wm 

A4 - A3 

a 2 

Ai 

Asynchronous Initialization Read 

A12 

An 

> 

o 

1 

5 * 

A6 

mm 

A4 - a 3 

a 2 

Ai 

Program Memory 

Ai2 

An 

> 

o 

1 

5 * 

A6 

KB 

A4 - a 3 

a 2 

Ai 

Program Verify 

Ai 2 

An 

> 

o 

1 

3 * 

Afi 

KB 

A4 - a 3 

a 2 

Ai 

Program Inhibit 

An 

An 

< 

1 

o 

< 

A« 

wm 

A4 - a 3 

a 2 

Ai 

Program Synchronous Enable 

VlHP 

Vi hp 

< 

1 

o 

< 

VlHP 

wm 

A4 - A3 

VlHP 

Vpp 

Program Initial Byte 

X 

Vilp 

> 

© 

I 

£ 

VlHP 

El 

A4 - A3 

Vilp 

Vpp 


Mode 


Pin Function^ 10 ! 

Read or Output Disable 

Ao 

MODE 

DCLK 

PCLK 

SDI 

SDO 

E,E S ,I 

0 

-J 

1 

0 

0 

Other 

Ao 


DCLK 

PCLK 

NA 

VFY 

Vpp 

D 7 - Do 

Read 

Ao 

VlL 

X 

Vh/Vih 

X 

SDO 

Vil 

0 

1 

r- 

O 

Load SR to PR 

Ao 

VlH 

Vil 

Vii 7 V ih 

X 

SDI 

X 

d 

0 

Load Output to SR 

Ao 

VlH 

ViiTVjh 

Vil 

Vil 

SDI 

VlH 

0 

1 

s> 

Shift SR 

Ao 

VlH 

Vil/Vih 

Vil 

Din 

SDO 

X 

0 

0 

1 

O 

Asynchronous Enable Read 

Ao 

VlL 

Vil 

X 

Vil 

SDO 

Vil 

d 

1 

p- 

0 

Synchronous Enable Read 

Ao 

VlL 

Vil 

ViiTVih 

Vil 

SDO 

Vil 

0 7 - Oo 

Asynchronous Initialization Read 

Ao 

VlL 

Vil 

X 

Vil 

SDO 

Vil 

d 

1 

r- 

O 

Program Memory 

Ao 

Vilp 

Vilp 

Vilp 

Vilp 

VlHP 

Vpp 

D 7 - Do 

Program Verify 

Ao 

VlHP 

Vilp 

Vilp 

Vilp 

Vilp 

Vpp 

o 7 - Oo 

Program Inhibit 

Ao 

VlHP 

Vilp 

Vilp 

Vilp 

VlHP 

Vpp 

High Z 

Program Synchronous Enable 

Vilp 

Vilp 

Vilp 

Vilp 

Vilp 

VlHP 

Vpp 

D 7 - Dq 

Program Initial Byte 

VlHP 

Vilp 

Vilp 

Vilp 

Vilp 

VlHP 

Vpp 

0 

^1 

1 

d 

0 



CYPRESS 

SEMICONDUCTOR 


Bit Map Data 


Programmer Address (Hex.) 

RAM Data 

Decimal 

Hex 

Contents 

0 

0 

Data 

8191 

1FFF 

Data 

8192 

2000 

Init Byte 

8193 

2001 

Control Byte 
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Thble 2. CY7C269 Mode Selection 


Mode 


Pin Functionl 10 ) 

Read or Output Disable 

A12 

An 

Aio - A 7 

A6 

As 

A4 - A3 

a 2 

mm 

Other 

A12 

An 

Aio - A 7 

A6 

As 

A4 - a 3 

a 2 

Ai 

Read 

Ai2 

An 

1 

o 

< 

A6 

A 5 

A4 - a 3 

a 2 

Ai 

Load SR to PR 

Al2 

An 

1 

o 

< 

A6 

As 

A4 - a 3 

a 2 

Ai 

Load Output to SR 

A U 

An 

< 

1 

o 

A6 

As 

A4 - a 3 

a 2 

Ai 

Shift SR 

Ai2 

An 

< 

1 

o 

< 


As 

A4 - a 3 


Ai 

Asynchronous Enable Read 

A12 

An 

◄f 

1 

o 

< 

A6 

As 

A4 - a 3 

a 2 

Ai 

Synchronous Enable Read 

A12 

An 

< 

1 

o 

< 


As 

A4 - a 3 

a 2 

Ai 

Asynchronous Initialization Read 

Al2 

An 

◄r 

1 

o 

< 

A6 

As 

A4 - a 3 

a 2 

Ai 

Program Memory 

Al2 

An 

1 

© 

< 

A6 

As 

A4 - a 3 

a 2 

Ai 

Program Verify 

Al2 

An 

$ 

1 

© 

< 

A6 

As 

A4 - a 3 

a 2 

Ai 

Program Inhibit 

Al2 

An 

< 

1 

© 

< 

■ 

As 

A4 - a 3 

a 2 

Ai 

Program Synchronous Enable 

VlHP 

Vihp 

< 

1 

© 

< 

mil 

Vpp 

A4 - a 3 

VlHP 

Vpp 

Programlnitialize 

ViLP 

VlHP 

<r 

1 

© 

VlHP 

Vpp 

A4 - a 3 

ViLP 

Vpp 

Program Initial Byte 

A 12 

ViLP 

1 

© 

< 

VlHP 

Vpp 

A4 - a 3 

ViLP 

Vpp 


Mode 


Pin Functionl 10 ! 

Read or Output Disable 

Ao 

MODE 

CLK 

SDI 

SDO 

E,i 

0 

0 

1 

d 

Other 

Ao 

PGM 

CLK 

NA 

VFY 

Vpp 

D? - D 0 

Read 

Ao 

ViL 

ViiTVih 

X 

HighZ 

Vil 

© 

0 

1 

O 

Load SR to PR 

Ao 

VlH 

Vii/Vih 

Vil 

SDI 

Vil 

© 

0 

1 

0 

O 

Load Output to SR 

Ao 

VlH 

Vil/Vih 

Vffl 

SDI 

Vil 

© 

0 

1 

r- 

O 

Shift SR 

Ao 

Vffl 

Vii/Vih 

Din 

SDO 

Vih 

O7 - Oq 

Asynchronous Enable Read 

Ao 

ViL 

Vil 

X 

HighZ 

Vil 

0 

1 

O 

© 

Synchronous Enable Read 

Ao 

ViL 

Vh/Vih 

X 

HighZ 

Vil 

© 

0 

1 

t" 

O 

Asynchronous Initialization Read 

Ao 

ViL 

Vil 

X 

HighZ 

Vil 

© 

O 

1 

0 

O 

Program Memory 

Ao 

ViLP 

ViLP 

X 

VfflP 

Vpp 

D7 - Do 

Program Verify 

Ao 

VlHP 

ViLP 

X 

Vilp 

Vpp 

0 

1 

O 

© 

Program Inhibit 

Ao 

VlHP 

ViLP 

X 

Vihp 

Vpp 

HighZ 

Program Synchronous Enable 

ViLP 

ViLP 

ViLP 

X 

Vihp 

Vpp 

D7 - Do 

Programlnitialize 

ViLP 

ViLP 

ViLP 

X 

Vihp 

Vpp 

D 7 - D 0 

Program Initial Byte 

VlHP 

ViLP 

ViLP 

X 

Vihp 

Vpp 

D7 - Do 


Note: 

10. X = “don’t care” but not to exceed Vcc ±5%. 
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CerDIP/Flatpack 



LCC/PLCC (Opaque Only) 

o 

tps n®o 



CerDIP/Flatpack 


a 7 
a 6 

Ag/Vpp 
A4 
A3 
Ag 
PGM 
NA 
Ai 
Ao 
Do 

Di 
D 2 
GND 

C268-13 



LCC/PLCC (Opaque Only) 



Figure 1. Programming Pinouts 
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NORMALIZED ACCESS TIME NORMALIZED I 


CY7C268 

CY7C269 



CYPRESS 

SEMICONDUCTOR 


Typical DC and AC Characteristics 

NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 

AMBIENT TEMPERATURE (°C) 

OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 

C268-17 


3 
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Ordering Information! 11 ] 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

■type 

Operating 

Range 

40 

100 

CY7C268 — 40DC 

D20 

Commercial 

CY7C268 - 40WC 

W20 

50 

80 

CY7C268— 50DC 

D20 

Commercial 

CY7C268— 50WC 

W20 

120 

CY7C268— 50DMB 

D20 

Military 

CY7C268-50LMB 

L55 

CY7C268-50QMB 

055 

CY7C268 - 50WMB 

W20 

60 

80 

CY7C268 — 60DC 

D20 

Commercial 

CY7C268 — 60WC 

W20 


100 

CY7C268 - 60DMB 

D20 

Military 



CY7C268 - 60LMB 

L55 




CY7C268— 60QMB 

Q55 




CY7C268 — 60WMB 

W20 



Notes: 

11. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 


Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

120 

CY7C269 — 15DC 

D22 

Commercial 



CY7C269 — 15PC 

P21 




CY7C269— 15WC 

W22 


18 

120 

CY7C269— 18DC 

D22 

Commercial 



CY7C269 — 18PC 

P21 




CY7C269 - 18WC 

W22 



140 

CY7C269 — 18DMB 

D22 

Military 



CY7C269— 18LMB 

L64 




CY7C269— 18QMB 

Q64 




CY7C269— 18WMB 

W22 


25 

140 

CY7C269— 25DC 

D22 

Commercial 



CY7C269 — 25LC 

L64 




CY7C269 — 25PC 

P21 




CY7C269 — 25QC 

Q64 




CY7C269— 25WC 

W22 




CY7C269— 25DMB 

D22 

Military 



CY7C269 — 25LMB 

L64 




CY7C269— 25QMB 

Q64 




CY7C269 — 25 WMB 

W22 


40 

100 

CY7C269 — 40DC 

D22 

Commercial 



CY7C269— 40PC 

P21 




CY7C269 — 40W C 

W22 


50 

80 

CY7C269-50DC 

D22 

Commercial 



CY7C269-50PC 

P21 




CY7C269— 50WC 

W22 



120 

CY7C269— 50DMB 

D22 

Military 



CY7C269— 50LMB 

L64 




CY7C269— 50QMB 

Q64 




CY7C269— 50WMB 

W22 


60 

80 

CY7C269— 60DC 

D22 

Commercial 



CY7C269 — 60PC 

P21 




CY7C269 — 60WC 

W22 



100 

CY7C269— 60DMB 

D22 

Military 



CY7C269 — 60LMB 

L64 




CY7C269 — 60QMB 

Q64 




C7C269Y-60WMB 

W22 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tAS 

7, 8, 9, 10, 11 

Iha 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10,11 

tpw 

7, 8, 9, 10, 11 

tSES 

7, 8, 9, 10, 11 

tHES 

7, 8, 9, 10,11 

tcos 

7, 8, 9, 10, 11 


Diagnostic Mode Switching Characteristics 


Parameters 

Subgroups 

tSSDI 

7, 8, 9, 10, 11 

tHSDI 

7, 8, 9, 10, 11 

Idsdo 

7, 8, 9, 10,11 

tDCL 

7, 8, 9, 10, 11 

tDCH 

7, 8, 9, 10, 11 

W 12 ! 

7, 8, 9, 10, 11 

1ms 

7, 8, 9, 10, 11 

tss 

7, 8, 9, 10,11 


Notes: 

12. 7C269 only. 


Document#: 38- 00069 -C 
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Reprogrammable 16K x 16 
Processor-Specific PROM 


Features 

• 0.8-micron CMOS for optimum speed/ 
power 

• High speed 

— 28 ns single access time 
— 14 ns burst access time 

• 16-bit-wide words 

• Input Address Registered or Latched 

• On-chip Programmable Burst Logic 

• Programmable compatibility with 
many common microprocessors 

• Three programmable chip selects 

• Programmable output enable 

• 44-pin PLCC and 44-pin LCC 
packages 


• 100% reprogrammable in windowed 
packages 

• TTL-compatible I/O 

• Capable of withstanding greater than 
2001V static discharge 

Functional Description 

The CY7C270 is a 16K-word by 16-bit 
PROM designed to support a number of 
popular microprocessors with little or no 
“glue” logic. This PROM is packaged in a 
44-pin PLCC package and a 44-pin LCC 
package. The CY7C270 is available in 
windowed packages for 100% reprogram- 
mability. TTie memory cells utilize proven 
EPROM floating-gate technology. 

The CY7C270 offers a number of pro- 
grammable features that allow the user to 


configure the PROM for use with their 
chosen microprocessor. The program- 
mable features include a choice between 
registered and latched modes of opera- 
tion. The CY7C270 also has an on-board 
programmable counter for burst reads. 
The user may select a 2-bit, 4-bit, or 8-bit 
linear counter, or program the PROM to 
use the Intel 80486 burst patt ern {Ta ble 
2). A separate control input (ADV) is 
used to choose between single reads and 
bursts. 

The CY7C270 allows the user to indepen- 
dently program the polarity of each chip 
select (CS 2 - CSo). This provides on-chip 
decoding of up to eight banks of PROM. 
The polarity of the asynchronous output 
enable pin (OE) is also programmable. 



Selection Guide 




wmmmm 

CY7C270— 30 

CY7C270-40 

Maximum Access Time (ns) 

11 20 II# 

ill ill 

30 

40 

Maximum Operating 

Current (mA) 

Commercial 

iiiiiiiaii 

200 

200 

200 

Military 


250 

250 

250 


Shaded area contains advanced information. 
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Pin Configuration 


LCC/PLCC (Opaque Only) 
Top View 



A13 

Ai 2 

An 

Aio 

A® 

V SS 

Vss 

A6 

A/ 

Ae 

As 


Operating Modes 

The CY7C270 can be configured for use with many popular mi- 
croprocessors. The PROM configuration for some of these pro- 
cessors is detailed in Table 1. Note that many of the processors 
can use either registered or latched mode depending on their 
speed. 


Table 1. Processor-Specific PROM Configuration 


Processor 

Registered/Latched 

Burst Counter 

SPARC 

Registered 

— 

Intel 486 

Latched 

Tkble Logic! 1 ! 

80386 

Latched 

— 

Motorola 68040 

Latched 

2-Bit Counter 

Motorola 68030 

Latched 

2-Bit Counter 

Intel 80960KB 

Registered 

2-Bit Counter 

Intel 80960CA 

Latched 

2-Bit Counter 

AMD 29000 

Latched 

8-Bit Counter 

MIPS R3000 

Registered 

— 

MIPS R2000 

Registered 

— 

Motorola 88000 

Registered 

2-Bit Counter 


Notes: 

1 . The Intel 486 uses a non-sequential burst. The CY7C270 is equipped 
with a look-up table (described in Table 2) for use with this processor. 

Single Read Access in Registered Mode 

A read access is initiated in registered mode on the rising edge of 
CLK if all three chip selects are asserted and EE is sampled 
LOW. The address applied to the input is stored in a register and 
is delivered to both the PROM core and the counter. The con- 
tents of the memory location accessed by the original address are 
delivered to the out puts. W hen LE is asserted the system ignores 
the advance enable (ADV) input. 


Single Read Access in Latched Mode 

In latched mode, the CY7C270 can take advantage of situations 
where the address is available well before the rising edge of CLK. 
A read is initiated when the latch is opened (on the falling edge 
of LE). The address is sent directly to the PROM core and to the 
counter. The contents of the memory location addressed by the 
original address are delivered to the outputs. The latch is closed 
when EE is deasserted. 

Burst Sequence 

During a burst, the first read is initiated as a single access read. 
After die initi al read , the EE input is held inactive. The advance 
enable input (ADV) contro ls the address sequencing starting 
with the seco nd rea d. ADV is sampled on the rising edge of the 
CLK input. If ADV is sampled LOW, the address is incremented 
to the next location. The number of address bits incremented by 
the counter is programmed by the user. The counter wraps 
around after reaching the maximum count without affecting other 
bits in the address. 

Special burst advancement logic is included in the CY7C270 to 
support the Intel 80486 burst operation. The 80486 bursts in the 
non-sequential pattern shown in Table 2. 

Some processors have the capability to suspend a burst. In order 
to suspend a burs t in the CY7C27 0 the processor must simply 
deassert the ADV input. When the ADV input is reasserted the 
burst will continue from where it left off. It is not necessaiy for 
the processor to send a new address to the PROM. 


Table 2. Look-Up Table for Use with Intel 486 


First 

Second 

Third 

Fourth 

Address 

Address 

Address 

Address 

IBM 

■a 

QQQ| 

mm 

A x + l 

wm 

EM 

Eft 

0 

0 

0 

i 

1 

0 

1 

1 

0 

mm 

0 

0 

1 

mm 

1 

0 

1 

0 

1 

i 

0 

0 

0 

1 

1 

i 

1 

0 

0 

i 

0 

0 


Application Example 1 
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Application Example 2 


Pin Definitions 


CLK<r 


IREQ 

INST 

ADDR 


IBREQ 




1 

A 2 9 

A30 

A 31 




J? 


\>CLK 

LE 

DATA 

ADR 

cs 0 r 

CSi c 
CS 2 
ADV 
OE 


Signal Name 

I/O 

Description 

A 13 - Ao 

I 

Address Inputs 

CLK 

I 

Clock 

LE 

I 

Latch Enable 

ADV 

I 

Advance Enable 

CS 2 — CSo 

I 

Programmable Chip Selects 

OE 

I 

Programmable Output Enable 

D 15 - D 0 

O 

Data Outputs 

Vcc 

- 

Power Supply 

Vss 

- 

Ground 


AM29000 Instruction Memory Using Two CY7C270s 

Pin Descriptions 

Input Signals 

A 13 - Ao (Address lines). The address inputs are stored in a regis- 
ter at the rising edge of CLK if the device is programmed in regis- 
tered mode. If the device is programmed in latched mode, the ad- 
dress inputs flow into the PROM while LE is active and are 
captured at the rising edge of LE. 

CLK (Clock line). The clock is used to sample the ADV input. In 
registered mode, the clock is also used to sample LE, CS 2 - CSo, 
and the address. 

LE (Latch Enable). In registered mode, this input is sampled on 
the rising edge of CLK. If it is active, the address and chip selects 
are stored in a register. In latched mode, the address and chip se- 
lects are latched on the rising edge of this signal. 

ADV (Ad vance Enable). This signal is used for burst reads . If LE is 
inactive, ADV is sampled on the rising edge of CLK. If ADV is 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


nottested.) 

Storage Temperature - 65 0 C to + 150 0 C 

Ambient Temperature with 

Power Applied - 55 0 C to + 125 0 C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13.0V 

UV Erasure 7258Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


LOW, the counter will be incremented and the next address will be 
delivered to the PROM core. 

CS 2 - CSo (Synchronous Chip Selects). The polarity of each chip 
select is programmed by the user. The inputs from these pins are 
storedin a register on the rising edge of CLK in registered mode. In 
latched mode, the inputs are latched on the rising edge of LE. All 
three chip selects must be active in order to select the device. 

OE (Asynchronous Output Enable) . The polarity of this pin is pro- 
grammable. The outputs are active when OE is asserted and tri- 
statedwhen OE is deasserted. 

Output Signals 

D 15 — Do (Data Outputs). Data from the array location addressed 
on inputs A 13 - Ao will appear on these pins. The output will be 
tri-statedif the outputs are disabled or if the chip is not selected. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10 % 

Industrial 2 ] 

- 40°Cto +85°C 

5V ±10% 

Military! 3 ] 

— 55°Cto +125°C 

5V ± 10 % 


Notes: 

2. Contact a Cypress representative for industrial temperature range 
specifications. 

3. Ta is the “instant on” case temperature. 
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Parameters 

Description 

V OH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

Q H 

Input HIGH Level 

m 

Input LOW Level 

Iix 

Input Leakage Current 

V CD 

Input Clamp Diode 
Voltage 

loz 

Output Leakage 

Current 

los 

Output Short Circuit 
Current 

Icc 

Power Supply Current 


CY7C27Q—20 CY7C270-30 
CY7C270-25 CY7C270-40 


Test Conditions 



Min. 

Max. 

Min. 

Max. 



El 



0.4 


0.4 

2.0 

Vec 

2.0 

Vcc 

— 3,0 

0.8 

-3.0 

0.8 

-10 

+10 

-10 

+ 10 


Com’l 


Military 



200 mA 


250 mA 


Shaded area contains advanced information. 

Capacitance M 


Parameters 

Description 

ClN 

InputCapacitance 

CoUT 

OutputCapacitance 


Max. 

Units 

10 

pF 

10 

P F 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
V CC = 5.0V 


Notes: 

4. See Introduction to CMOS PROMs in this Data Book for general in- 6. For test purposes, not more than one output at a time should be 

formation on testing. shorted. Short circuit test duration should not exceed 30 seconds. 

5 . See the last page of this specification for Group A subgroup testing in- 
formation. 


AC Test Loads and Waveforms 

Ri 500 a 



ALL INPUT PULSES 



JIG AND 
SCOPE 


JIG AND 
SCOPE 


(b) High Z Load 


Equivalent to: THEVENIN EQUIVALENT 

200a (250 a 
OUTPUT O wv O 2 


200a (250 a mil) 

(1.9V mil) 
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CY7C270— 20 CY7C270-25 CY7C270-30 


Parameters 

Description 

tcp 

Clock Period 

*CH 

Clock HIGH Pulse Width 

tCL 

Clock LOW Pulse Width 

tAS 

Address Set-Up to CLK Rise 

tAH 

Address Hold from CLK Rise 

tLES 

LE Set-Up to CLK Rise 

tLEH 

LE Hold from CLK Rise 

tLW 

Latch Pulse Width 

tADVS 

ADV Set-Up to CLK Rise 

tADVH 

ADV Hold from CLK Rise 

tASL 

Address Set-Up to Latch Close 

tAHL 

Address Hold from Latch Close 

tDH 

Data Hold from CLK Rise 

*AA 

Address to Data for Single Read 

Ilea 

LE Low to Data Valid for Single Read 

tCKA 

Clock to Data for Single Read 

tCKB 

CLK Rise to Data for Burst Read 

tcss 

CS Set-Up to CLK Rise 

ICSH 

CS Hold from CLK Rise 

tcov 

CLK Rise to Output Valid 

tcoz 

CLK Rise to High Z Output 

tcsov 

CS Asserted to Output Valid 

tcsoz 

CS Deasserted to High Z Output 

tCSSL 

CS Set-Up to Latch Close 

tCSHL 

CS Hold from Latch Close 

tLOV 

Latch Open to Output Valid 

tLOZ 

Latch Open to High Z Output 

tOEV 

OE Asserted to Output Valid 

tQEZ 

OE Deasserted to High Z Output 


CY7C270— 40 
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Not es: 

7. ADV is assumed HIGH. 8. CS 2 - CSq, OE are assumed active. 
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Note: 

9. Burst in progress. 10. OE assumed active. 


3-102 








CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


CY7C270 


Switching Waveforms (continued) 

Outputs Controlled by CS and EE - Latched Mode 


■ 

i 

IhBBm 


a 

s 


INACTIVE ^ 

c 

■■■■■ Wa 

1 

f 

m 

X 

X 

X 

HIG 


h-tuov-H 

h— tLOZ— ► 
r* tcsoz + 

VALID ^ 

HIGH Z 


C270-14 


Outputs Controlled by OEl 11 ! 

OE 

ACTIVE 

LOWf 12 ! 


°15 ~ D 0 


HIGH Z 





_t OEZ ' 


fC 


VALID 


HIGH Z 


C270-15 


Notes: 

11 . CS 2 - CSq are assumed active. 

Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
CY7C270. For this reason, an opaque label should be placed over 
the window if the PROM is exposed to sunlight or fluorescent 
lighting for extended periods of time. 

The recommended dose for erasure of ultraviolet light is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) of 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating the exposure time would be 


12. OE active HIGH is a programmable option. 

approximately 35 minutes. The 7C270 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 
PROM is exposed to high intensity UV light for an extended pe- 
riod of time. 7258 Wsec/cm 2 is the recommended maximum dos- 
age. 

Architecture Configuration Bits 

The CY7C270 is configured by programming the Control Word 
located at the end of the programmable array (4000H). Table 3 
gives the specific information for configuring the architecture. 


Table 3. Control Word for Architecture Configuration 


Control Option 

Control Word 

Function 

Bit 

Programmed Level 

OE 

Output Enable 

Do 

0 = DEFAULT 

1 = PROGRAMMED 

OE Active LOW 

OE Active HIGH 

Ci C 0 

(Counter Configuration) 

D 2 Di 

00 = DEFAULT 

01 = PROGRAMMED 

10 = PROGRAMMED 

11 = PROGRAMMED 

486 2-Bit Counter 

Linear 2-Bit Counter 

Linear 4-Bit Counter 

Linear 8 -Bit Counter 

R/L 

Registered/Latched 

d 3 

0 = DEFAULT 

1 = PROGRAMMED 

Registered Mode 

Latched Mode 

CSq 

Chip Select 0 

D i2 

0 = DEFAULT 

1 = PROGRAMMED 

CSq Active LOW 

CSo Active HIGH 

CSx 

Chip Select 1 

D 13 

0 = DEFAULT 

1 = PROGRAMMED 

CSi Active LOW 

CSi Active HIGH 

cs 2 

Chip Select 2 

D 14 

0 = DEFAULT 

1 = PROGRAMMED 

CS 2 Active LOW 

CS 2 Active HIGH 

BE 

(Burst Enable) 

DiS 

0 = DEFAULT 

1 = PROGRAMMED 

No Burst 

Burst (follow Ci Co) 
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SEMICONDUCTOR 


PRELIMINARY 


CY7C270 


Bit Map 


Programmer Address (Hex) 

RAM Data 

0000 

Data 

3FFF 

Data 

4000 

Control Word 


Control Word (4000H - default state is 00H) 

Dis Do 

BE CS 2 CSiCSqXXXXXXXXR/LCiCoOE 


Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 4. Program Mode Table 


Mode 

Vpp 

PGSt 

VFY 

Do - Dis 

Program Inhibit 

Vpp 

VlHP 

VlHP 

High Z 

Program Enable 

Vpp 

ViLP 

VlHP 

Data 

Program Verify 

Vpp 

VlHP 

ViLP 

Data 


Table 5. Configuration Mode Table 


Mode 

Vpp 

PGM 

VFY 

a 2 

D o - Di5 

Program Inhibit 

Vpp 

VlHP 

VlHP 

Vpp 

High Z 

Program Control 
Word 

Vpp 

ViLP 

VlHP 

Vpp 

Control Word 

Verify Control 
Word 

Vpp 

VlHP 

ViLP 

Vpp 

Control Word 


Table 6. Signature Mode Table 


Signature Mode 

Ao 

a 9 

Do ~ Dis 

Cypress Code 

ViLP 

Vpp 

0034H 

Device Code 

VlHP 

Vpp 

0013H 





A13 

a 12 

Ail 

Aio 

A® 

Vss 

Vss 

Afl 

A/ 

A® 

A6 


C270-16 


Figure 1. Programming Pinout 
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’^^SSSi Is r'VDPFQq 
-===- SEMICONDUCTOR 


Ordering Information^ 13 ] 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

20 

CY7C270 — 20HC 

H67 

Commercial 

CY7C270 — 20JC 

J67 

25 

CY7C270 - 25HC 

H67 

Commercial 

CY7C270- 25JC 

J67 

CY7C270 - 25HMB 

H67 

Military 

CY7C270 — 25LMB 


CY7C270 — 25QMB 

Q67 

30 

CY7C270— 30HC 

H67 


CY7C270— 30JC 

J67 

40 

CY7C270 — 40HC 

H67 

Commercial 

CY7C270— 40JC 

J67 

CY7C270 — 40HMB 

H67 

Military 

CY7C270 — 40LMB 

L67 

CY7C270 — 40QMB 

Q67 


Shaded area contains advanced information. 

Note: 

13. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Us 

7, 8, 9, 10,11 

Uh 

7, 8, 9, 10,11 

Ues 

7, 8, 9, 10,11 

UEH 

7, 8, 9, 10,11 

Udvs 

7, 8, 9, 10,11 

Udvh 

7, 8, 9, 10,11 

Idh 

7, 8, 9, 10,11 

tCKA 

7, 8, 9, 10,11 

tcss 

7, 8, 9, 10,11 

tCSH 

7, 8, 9, 10,11 

Ua 

7, 8, 9, 10,11 

tCKB 

7, 8, 9, 10,11 

Ilea 

7, 8, 9, 10, 11 

Ioev 

7, 8, 9, 10,11 

Uw 

7, 8, 9, 10,11 

USL 

7, 8, 9, 10,11 

ICSSL 

7, 8, 9, 10, 1 1 

Uhl 

7, 8, 9, 10,11 

tcSHL 

7, 8, 9, 10,11 

Usov 

7, 8, 9, 10,11 

Uov 

7, 8, 9, 10,11 

tcov 

7, 8, 9, 10,11 
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CY7C274 


CYPRESS — =1 

SEMICONDUCTOR 


32,768x8 PROM Power 
Switched and Reprogrammable 


Features 

• CMOS for optimum speed/power 

• Windowed for reprogrammability 

• High speed 

— 30 ns (commercial) 

— 35 ns (military) 

• Low power 

— 660 mW (commercial) 

—715 mW (military) 

• Super low standby power 
— Less than 165 mW when 

deselected 

• EPROM technology 100% 
programmable 

• Slim 300-mil package (7C271) 

• Direct replacement for bipolar 
PROMs 


• Capable of withstanding > 2001V stat- 
ic discharge 

Functional Description 

The CY7C271 and CY7C274 are high- 
performance 32,768-word by 8-bit CMOS 
PROMs. When disabled (CE HIGH), the 
7C271/7C274 automatically powers down 
into a low-power stand-by mode. The 
CY7C271 is packaged in the 300-mil slim 
package. The CY7C274 is packaged in 
the industry standard 600-mil package. 
Both the 7C271 and 7C274 are available 
in a cerDIP package equipped with an 
erasure window to provide for reprogram- 
mability. When exposed to UV light, the 
PROM is erased and can be repro- 
grammed. The memory cells utilize prov- 
en EPROM floating gate technology and 
byte-wide intelligent programming algo- 
rithms. 


The CY7C271 and CY7C274 offer the ad- 
vantage of lower power, superior perform- 
ance, and programming yield. The 
EPROM cell requires only 12.5 V for the 
super voltage, and low current require- 
ments allow for gang programming. The 
EPROM cells allow each memory location 
to be tested 100% because each location is 
written into, erased, and repeatedly exer- 
cised prior to encapsulation. Each PROM 
is also tested for AC performance to guar- 
antee that after customer programming, 
the product will meet DC and AC specifi- 
cation limits. 

Reading the 7C271 is accomplished by 
plac ing active LOW signals on C5i and 
CE, and an active HIGH on CS2. Reading 
the 7C274 is accom plish ed by placing ac- 
tive LOW signals on OE and CE. The con- 
tents of the memory location addressed by 
the address lines (Aq - A 14) will become 
available on the output lines (Op — O7). 


Logic Block Diagram 



Pin Configurations 

DIP/Flatpack 


A«C 1 
A.C2 
ArC 3 
A«C 4 
As C 5 


28 3 Vcc 
27 3 A10 
26 3 An 
25 □ A12 
24 3 A 13 


A4 C 6 7C271 23 3 A W 
AaC 7 22 3C5i 

A 2 C 8 W 21 3 CS 2 

At C 9 20 3 CE 

AoC 10 19 3 O 7 

O 0 C 11 18 3 o 6 

Ot C 12 17 1 Os 

0 2 C 13 16 3 0 4 

QND C 14 15 □ 0 3 

C271 -2 

LCC/PLCC (Opaque Only) 

f*. to o> O 8 ° £ 

<<<z£r< < 


Vpp C 
A 12 C 

a 7 C 

AeC 

AsC 

A4C 

A9 

A* 

Aon 

o 0 g 

Ot 

02 

QND 


IO 


28 3 V CC 

27 3 At 4 
26 3 A, 3 
25 3 A« 

24 3 A® 

23 3 A,, 

22 3 OE 

21 3 A 10 

20 D CE 
19 3 0 7 
18 D o 6 

17 II 0 5 
16 3 0 4 
15 3 O3 
r C271-4 


LCC/PLCC (Opaque Only) 
rvSi 8:0 82- 



Selection Guide 



7C271-30 

7C274-30 

7C271-35 

7C274-35 

7C271-45 

7C274-45 

7C271-55 

7C274-55 

Maximum Access Time (ns) 

30 

35 

45 

55 

Maximum Operating 
Current (mA) 

ComT 

— 120 

125 

155 

155 

Military 


135 


135 

Standby Current (mA) 

Com’l 

30 

36 

M 

30 



w 

35 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13 .0V 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Electrical Characteristics Over the Operating Ranged] 


Latch-Up Current , 
UV Exposure 


CY7C271 

CY7C274 


>200 mA 

7258Wsec/cm 2 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ±10% 

Industrial 1 ! 

-40°Cto +85°C 

5V ±10% 

Military! 2 ! 

-55°Cto+125°C 

5V ±10% 


7C271-30, 

7C274-30, 


35,45, 55 
35,45, 55 


Description 


V OH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

VlH 

Input HIGH Level 

VlL 

Input LOW Level 

Iix 

Input Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current! 5 ! 

Icc 

Power Supply Current 

ISB 

Standby Supply Current 

Vpp 

Programming Supply Voltage 

Ipp 

Programming Supply Current 

VlHP 

Input HIGH Programming 
Voltage 

VlLP 

Input LOW Programming 
Voltage 


Test Conditions 


Vcc = Min., Iqh = ~ 2.0 mA 


Vcc = Min., Iol = 8.0 mA! 4 ! 


Guaranteed Input Logical HIGH Voltage for 
All Inputs 


Guaranteedlnput Logical LOW Voltage for All 
Inputs 


GND <. Vpsj <_ Vcc 


Vql <. Vqut <. VqHj Output Disabled 


Vcc = Max., Vqut — GND 


V CC = Max., V IN = 2.0V, 
I OUT = 0 mA 


Vcc = Max., CS >. Vjh, 
Iqut = 0 mA 


Commercial 

Military 


Commercial 


Military 




Capacitance W 


Parameters 


Qn 


-OUT 


Description 


Input Capacitance 


utput Capacitance 


Test Conditions 


Ta = 25 C, f = 1 MHz, 
V CC = 5.0V 


Notes: 

1. Contact a Cypress representative for information on industrial tem- 4. 6.0 mA military 

perature range specifications. 5. For test purpos 

2. Ta is the “instant on” case temperature. shorted. Short c 

3. See the last page of this specification for Group A subgroup testing in- 6. See Introductioi 

formation. formation on tes 


Max. 

Units 

10 

pF 

10 

pF 


For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 
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'====' SEMICONDUCTOR 

AC Test Loads and Waveforms f 6 l 

R1 500Q 
658Q MIL 


R1 500Q 
658Q MIL 



R2333Q 
(403Q MIL) 


JIG AND 
SCOPE 


JIG AND 
SCOPE 


: 0PE C271 —6 

(b) High Z Load 


CY7C271 

CY7C274 


ALL INPUT PULSES 
^ 90 % 

‘ 10 % 

L- - 


(c) Input Pulses 


Equivalent to: THEVENIN EQUIVALENT 

200Q 


> 2.00V COMMERCIAL OUTPUT c 


» 1 .90V MILITARY 


Switching Characteristics Over the Operating Ranged 3 ’ 6 ] 

” 7C271-30 7C271-35 7C271-45 7C271-55 

7C274-30 7C274-35 7C274-45 7C274-55 


Parameters 

Description 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

*AA 

Address to Output Valid 


30 


35 


45 


55 

ns 

tHZCS 

Chip Select Inactive to High Z (CSi and CS 2 , 7C271 
Only) 


20 


25 


30 


30 

ns 

Ucs 

Chip Select Active to Output Valid (CSi and CS 2 , 
7C271 Only) 


20 


25 


30 


30 

ns 

tHZOE 

Output Enable Inactive to High Z (OE, 7C274 Only) 


20 


25 


25 


30 

ns 

tOE 

Output Enable Active to Output Valid (OE, 7C274 
Only) 


20 


25 


25 


30 

ns 

tHZCE 

Chip Enable Inactive to High Z (CE Only) 


35 


40 


50 


60 

ns 

tACE 

Chip Enable Active to Output Valid (CE Only) 


35 


40 


50 


60 

ns 

tpu 

Chip Enable Active to Power Up 

0 


0 


0 


0 


ns 

tpD 

Chip Enable Inactive to Power Down 


35 


40 


50 


60 

ns 

tQH 

Output Hold from Address Change 

mm 


■a 


mi 


Ol 


ns 



Note: 

7. CS 2 andCSi are used on the 7C271only.OEisusedonthe7C274only. 
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CY7C274 


Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
7C271 and 7C274 in the windowed package. For this reason, an 
opaque label should be placed over the window if the PROM is 
exposed to sunlight or fluorescent lighting for extended periods 
of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum dose (U V intensity x ex- 
posure time) or 25 Wsec/cm 2 . For an ultraviolet lamp with a 12 
mW/cm 2 power rating, the exposure time would be approximately 
45 minutes. The 7C271 or 7C274 needs to be within 1 inch of the 


lamp during erasure. Permanent damage may result if the PROM 
is exposed to high-intensity UV light for an extended period of 
time. 7258 Wsec/cm 2 is the recommended maximum dosage. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


3 


Table 1. CY7C271 Mode Selection 


Mode 


Pin Function 

Read or Output Disable 

Aj 4 ” Ao 

CE 

cs 2 


O7 — Oo 

Other 

Al 4 ~ Ao 

VFY 

PGM 

Vpp 

D 7 - Do 

Read 

Al4 - Ao 

Vil 

Vih 

Vil 

O7 - Oo 

Power Down 

Ai4 - Ao 

Vih 

X 

X 

High Z 

Output Disable 

Al4 - Ao 

X 

Vil 

X 

High Z 

Output Disable 

A14 ~ Ao 

X 

X 

Vih 

High Z 

Program 

Al 4 “ Ao 

VlHP 

ViLP 

Vpp 

D 7 - Dq 

Program Verify 

Ai4 - Ao 

ViLP 

Vihp/Vilp 

Vpp 

0 

-j 

1 

9 

Program Inhibit 

Ai4 - Ao 

VlHP 

VlHP 

Vpp 

High Z 

Blank Check 

Ai4 - Ao 

ViLP 

VlHp/VlLP 

Vpp 

0 

0 

1 

p- 

O 


Table 2. CY7C274 Mode Selection 


Mode 


Pin Functiont®] 

Read or Output Disable 

A 14 - Ao 

OE 

£e 

Vpp 

0 7 - Oo 

Other 

Al4 “ Ao 

Wy 

PGM 

Vpp 

D 7 “ Do 

Read 

A14 - Ao 

Vil 

Vil 

X 

0 

0 

1 

d 

Output Disable 

A14 - Ao 

Vih 

X 

X 

High Z 

Power Down 

A14 - Ao 

X 

Vih 

X 

High Z 

Program 

A14 - Ao 

VlHP 

ViLP 

Vpp 

D 7 “ Dq 

Program Verify 

A14 - Ao 

ViLP 

Vihp/Vilp 

Vpp 

5 

1 

O 

0 

Program Inhibit 

A14 - Ao 

VlHP 

Vihp 

Vpp 

High Z 

Blank Check 

Al4 - Ao 

ViLP 

Vihp/Vilp 

Vpp 

O7 - O 0 


Note: 

8 . X = “don’t care” but not to exceed Vcc ±5%. 
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SEMICONDUCTOR 


DIP 

Top View 


LCC 
Top View 


Ag 

As 

A 7 

Ae 

A 5 

A4 

A3 

A 2 

Ai 

Ao 

Do 

Di 

D 2 

GND 


C271-10 




CD 


C271-11 


DIP 

Top View 


LCC 
Top View 


V P p 

Al2 

a 7 

Ae 

A 5 

A4 

A 3 

A 2 

Ai 

Ao 

Do 

Di 

D 2 

GND 


C271-12 


C 1 
L 2 
C 3 
C 4 
C 5 . 

C 6 ' 

c 


0 


C 9 
C 10 
C 11 
C 12 
C 13 
C 14 


28 □ Vcc 
27 □ A 14 
26 □ A 13 
25 □ A 8 
24 □ Ag 
23 J An 
22 □ VFY 
21 □ A 10 
20 □ PGM 
19 □ D 7 
18 □ D 6 
17 □ D 5 
16 □ D 4 
15 □ D 3 



C271-13 


Figure 1. Programming Pinouts 


CY7C271 

CY7C274 
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NORMALIZED ACCESS TIME NORMALIZED l ( 


CYPRESS 

SEMICONDUCTOR 


typical DC and AC Characteristics 


CY7C271 

CY7C274 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 





> 




/ 







_ Ta = 2 

!5°C 



li 




4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 


-55 25 125 

AMBIENTTEMPERATURE (°C) 

















>* 

li 

!5°C 

1 


4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED ACCESS TIME 
vs. TEMPERATURE 



OUTPUT SOURCE CURRENT 
vs. VOLTAGE 


5 25 125 

AMBIENTTEMPERATURE (°C) 



1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 
vs. OUTPUT LOADING 



200 400 600 800 1000 

CAPACITANCE (pF) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



1.0 2.0 3.0 

OUTPUT VOLTAGE (V) 
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Ordering Informational 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

30 

CY7C271— 30DC 

D16 

Commercial 


CY7C271— 30JC 

J65 



CY7C271 — 30WC 

W22 


35 

CY7C271 -35DC 

D22 

Commercial 


CY7C271-35JC 

J65 



CY7C271— 35PC 

P21 



CY7C271-35WC 

W22 



CY7C271-35DMB 

D22 

Military 


CY7C271 -35KMB 

K74 



CY7C271 — 35LMB 

L55 



CY7C271 — 35QMB 

Q55 



CY7C271 — 35WMB 

W22 


45 

CY7C271— 45DC 

D22 

Commercial 


CY7C271— 45JC 

J65 



CY7C271 — 45PC 

P21 



CY7C271— 45WC 

W22 



CY7C271 — 45DMB 

D22 

Military 


CY7C271 — 45KMB 

K74 



CY7C271— 45LMB 

L55 



CY7C271— 45QMB 

Q55 



CY7C271 — 45TMB 

T74 



CY7C271 — 45WMB 

W22 


55 

CY7C271 — 55DC 

D22 

Commercial 


CY7C271-55JC 

J65 



CY7C271— 55PC 

P21 



CY7C271-55WC 

W22 



CY7C271— 55DMB 

D22 

Military 


CY7C271 — 55KMB 

K74 



CY7C27 1 — 55LMB 

L55 



CY7C271— 55QMB 

Q55 



CY7C271 — 55TMB 

T74 



CY7C271 — 55WMB 

W22 



9. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

30 

CY7C274 — 30DC 

D16 

Commercial 

CY7C274— 30JC 

J65 

CY7C274 — 30PC 

P15 

CY7C274— 30WC 

W16 

35 

CY7C274 — 35DC 

D16 

Commercial 

CY7C274— 35JC 

J65 

CY7C274-35PC 

P15 

CY7C274 — 35 WC 

W16 

CY7C274 — 35DMB 

D16 

Military 

CY7C274— 35KMB 

K74 

CY7C274— 35LMB 

L55 

CY7C274— 35QMB 

Q55 

CY7C274— 35TMB 

T74 

CY7C274— 35WMB 

W16 

45 

CY7C274— 45DC 

D22 

Commercial 

CY7C274— 45JC 

J65 

CY7C274— 45PC 

P15 

CY7C274— 45WC 

W16 

CY7C274— 45DMB 

D16 

Military 

CY7C274— 45KMB 

K74 

CY7C274 — 45LMB 

L55 

CY7C274— 45QMB 

Q55 

CY7C274 — 45TMB 

T74 

CY7C274— 45WMB 

W16 

55 

CY7C274— 55DC 

D16 

Commercial 

CY7C274— 55JC 

J65 

CY7C274— 55PC 

P15 

CY7C274— 55WC 

W16 

CY7C274— 55DMB 

D16 

Military 

CY7C274— 55KMB 

K74 

CY7C274— 55LMB 

L55 

CY7C274— 55QMB 

Q55 

CY7C274— 55TMB 

T74 

CY7C274— 55WMB 

W16 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V 0 L 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

ISB 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

*AA 

7, 8, 9, 10,11 

tACSlI 10 ! 

7, 8, 9, 10, 11 

tOE' 11 ! 

7, 8, 9, 10, 11 

tACE 

7, 8, 9, 10, 11 


Notes: 

10. 7C274 and 7C271 (CS 2 , CS 3 and CS 4 only). 

11. 7C271 only. 


SMD Cross Reference 


SMD 


Cypress 

Number 

Suffix 

Number 

5962-89817 

01XX 

CY7C271 — 55WMB 

5962-89817 

01YX 

CY7C271 — 55TMB 

5962-89817 

01ZX 

CY7C271 — 55QMB 

5962-89817 

02XX 

CY7C271 — 45WMB 

5962-89817 

02YX 

CY7C271 — 45TMB 

5962-89817 

02ZX 

CY7C271 — 45QMB 
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Features 

• 0.8-micron CMOS for optimum speed/ 
power 

• High speed 

— 25 ns max set-up 

— 25 ns clock to output 

• 16-bit-wide words 

• Registered outputs 

• Programmable synchronous or 
asynchronous output enable 

• Initialization capability 

— Separate control pin (IN IT) 

— Programmable initialization word 

• 40-pin, 600-mil-wide DIP packages 

• 44-pin PLCC and 44-pin LCC 
packages 

• 100% reprogrammable in windowed 
packages 

• TTL- compatible I/O 


• Capable of withstanding greater than 
2001V static discharge 

Functional Description 

The CY7C272 is a high-performance 
16K-word by 16-bit CMOS PROM with 
output registers. It is available in 40-pin, 
600-mil-wide DIP packages and 44-pin 
PLCC and LCC packages. The 7C272 is 
100% reprogrammable in windowed 
packages. The memory cells utilize proven 
EPROM floating gate technology and 
word-wide programming algorithms. The 
CY7C272 is a plug-in replacement for 
EPROM devices. 

The CY7C272 features a programmable 
synchronous or asynchronous output en- 
able and a programmable initialization 
word. 

In order to read the CY7C272, an address 
is placed on the address lines (A13 - Ao). 
The data stored at the array location ad- 
dressed by the address lines is placed in 


the output registers at the rising edge of 
CLK. TTie data will remain on the outputs 
until the following rising edge of CLK. 

If asynchronous output enable is being 
used, the outputs will enter the active 
state whenever a LOW is placed on OE. 
If a HIGH is placed on C5fe, the outputs 
will be tri-stated. If the synchronous out- 
put enable is being used, the outputs will 
enter the active state following the first 
risingedge of CLK after a LOW is placed 
on OE. The outputs will be three-stated 
following the first rising edge of CLK af- 
ter a HIGH is placed on OE. 

An initialization control input (IN iT) is 
provided. Applying a LOW to iNlT 
causes an immediate load of the program- 
mable initialize word into the output reg- 
isters and onto the outputs. The output 
enable must be active when r eading the 
initialization word. The INTT LOW dis- 
ables CLK and must return HIGH to re- 
enable CLK. 
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Maximum Set-Up Time (ns) 


Maximum Clock to Output (ns) 


MaximumOperating 

Commercial 

Current (mA) 

Military 


CY7C272— 25 

CY7C272— 30 

25 

30 

25 

30 

200 

200 


250 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13.0V 

UV Erasure 7258Wsec/cm 2 

Static Discharge Voltage >200 IV 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ±10% 

Industrial 1 ] 

- 40°C to +85°C 

5V ±10% 

Militaryl 2 ] 

— 55°Cto +125°C 

5V ±10% 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature 


3-115 



















Parameter 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VlH 

Input HIGH Level 

Vil 

Input LOW Level 

Iix 

Input Leakage Current 

V C D 

Input Clamp Diode Voltage 

loz 

Output Leakage Current 

los 

Output Short Circuit Current 

Icc 

Power Supply Current 


Capacitance! 3 ] 


CY7C272 -25 CY7C272 -30 
Min. I Max. Min. I Max. Units 


Test Conditions 


Vcc = Min., Iqh = ~ 2.0 mA 


V CC = Min, I OL = 8.0 mA (6.0 mA Mil) 0.4 0.4 


Guaranteed Input Logical HIGH Voltage 2.0 Vcc 2.0 Vcc 
for All Inputs. 


Guaranteed Input Logical LOW Voltage - 3.0 0.8 - 3.0 0.8 

for All Inputs. 


Parameters 

Description 

Qn 

InputCapacitance 


Output Capacitance 


GND < Vjn <_ Vcc 


Vcc = Max., Vol <- VoUT <. Voh? 
Output Disabled 


V C c = Max, Vqut = O.OVL 5 ] 


Vcc “ Max, Iqut = 0-0 mA Com! 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
Vcc = 5.0V 


-10 +10 


Note 3 


_ 40 +40 - 40 +40 pA 


-20 I -90 | - 20 -90 mA 


200 mA 


250 mA 


Max. 

Units 

10 

pF 


Notes: 

3. See Introduction to CMOS PROMs in this Data Book for general in- 5. For test purposes, not more than one output at a time should be 

formation on testing. shorted. Short circuit test duration should not exceed 30 seconds. 

4. See the last page of this specification for Group A subgroup testing in- 
formation. 


AC Test Loads and Waveforms 

R1 500a 
(658a Mil) 


R1 500a 
(658a Mil) 



ALL INPUT PULSES 


(403a Mil) 



(b) High Z Load 


Equivalent to: THEVENIN EQUIVALENT 

200a (250a Mil) 

OUTPUT O wv O 2.0V (1.9V I' 
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Switching Characteristics Over the Operating Rangel 3 ’ 4 ] 


Parameters 

Description 

CY7C272— 25 

CY7C272 — 30 

Units 

Min. 

Max. 

Min. 

Max. 

tcp 

Clock Period 

25 


30 


ns 

*CH 

Clock HIGH Pulse Width 

tcp/2 - 2 


t C p/2 - 2 


ns 

tCL 

Clock LOW Pulse Width 

tcp/2 - 2 


t C p/2 - 2 


ns 

*AS 

Address Valid to CLK Rise 

25 


30 


ns 

tAH 

Address Hold from CLK Rise 

0 


0 


ns 

tCKO 

Clock Rise to Output Data 


25 


30 

ns 

tOES 

OE Set-Up to CLK Rise 

20 


25 


ns 

tOEH 

OE Hold from CLK Rise 

10 


15 


ns 

tcov 

Clock Rise to Output Valid 


25 


30 

ns 

tcoz 

Clock Rise to High Z Output 


25 


30 

ns 

tOEV 

OE LOW to Output Valid 


25 


30 

ns 

tOEZ 

OE HIGH to High Z Output 


25 


30 

ns 

tiw 

INIT Pulse Width 

15 


18 


ns 

tlDV 

INIT LOW to Data Valid 


30 


35 

ns 

tlCR 


15 


18 


ns 


Switching Waveforms 

Read Operation Timing Diagram! 6 ] 


tcp 


— — v 

CLK 

S* tcH *■ 

S 7 

* Ias ► 


\ 7 

l AS *• 

' \_/ \_ 

A,a ~ A ° XXX )< 

f ADDRA 

s> 

YKK>< 

r ADDRB 

1CXXXXXXXXXXXXXXXX 


■* tCKO * 

1 

■* tCKO *\ 

XXXXXXXXXXXX)C 



C272-7 


Asynchronous Output Enable 


OE ' 
Asynch. 


D15 _ D 0 


HIGH Z 


■H 


\ / 

/ 


I 

Hi 

■ 

« toEV » 


. ( OEZ 1 


mi 




^ VALID y 


^ VALID y 

: 1 

HIGH Z 


HIGH Z 


C272-8 


Notes: 

6. OE assumed active 
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Switching Waveforms (continued) 
Synchronous Output Enable 



C272-9 


Asynchronous Initialization Timing Diagram^ 



C272-10 

Architecture Configuration Bits The first programmable option determines the operation of the 

™ output enable. When this control bit is programmed with a 0, the 

The CY7C272 has two user-programmable options m addition to output enable operates asynchronously. When this control bit is 
the reprogrammable data array. For detailed programming mfor- programmed with a 1, the output enable operates synchronously, 

mation, contact your local Cypress representative. The initialization word is also user-programmable. 


Control Option 

Control Word 

Function 

Bit 

Programmed Level 

OS 

Do 

0 

1 

OE Asynchronous 

OE Synchronous 


Bit Map 


Programmer Address (Hex) 

RAM Data 

0000 

Data 

3FFF 

Data 

4000 

Control Word 

4001 

Initialization Word 

Control Word (4000H) 

Dis 

Do 


xxxxxxxxxxxxxxxos 
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Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7C272 in the windowed package. For this reason, an opaque label 
should be placed over the window if the PROM is exposed to 
sunlight or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating the exposure time would be 
approximately 35 minutes. The 7C272 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 
PROM is exposed to high-intensity UV light for an extended pe- 
riod of time. 7258 Wsec/cm 2 is the recommended maximum dos- 
age. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 


PRELIMINARY 


CY7C272 


see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 

Table 1. Program Mode Table 

Mode V pp PGM VFY Dp - Pis 

Program Inhibit Vpp Vjhp Vihp High Z 
Program Enable Vpp Vilp Vjhp Data 

Program Verify Vpp Vjhp V ttp Data 

Table 2. Signature Mode Table 


Signature Mode 

Ao 

A9 i 

D o - D 1S 

(fypress Code 

ViLP 

Vpp 

0034 (hex) 

Device Code 

VlHP 

Vpp 

0016 (hex) 


Table 3. Configuration Mode Tabled 


Mode 

Vp P 

PGM 

VFY 

A 2 

A4 

Program Inhibit 

Vpp 

Vi hp 

ViHP 

X 

X 

Program Control Word 

Vpp 

Vilp 

Vihp 

Vpp 

Vilp 

Verify Control Word 

Vpp 

Vi hp 

Vilp 

Vpp 

Vilp 

Program Init Word 

vpp 

Vilp 

Vihp 

Vilp 

Vpp 

Verify Init Word 

Vpp 

Vi hp 

Vilp 

Vilp 

Vpp 


Do - D15 
High Z 
Control Word 
Control Word 
Init Word 
Init Word 


Notes: 

7. X = “don’t care” but not to exceed Vcc ±5%. 
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Ordering Information^ 


Speed (ns) 

Ordering 

Code 

Package 

Type 

Operating 

Range 

tAS 

tCKO 

25 

25 

CY7C272— 25DC 

D18 

Commercial 

CY7C272— 25HC 

H67 

CY7C272— 25JC 

J67 

CY7C272 — 25PC 

P17 

CY7C272-25WC 

W18 

30 

30 

CY7C272— 30DC 

D18 

Commercial 



CY7C272 — 30HC 

H67 




CY7C272-30JC 

J67 




CY7C272 — 30PC 

P17 




CY7C272— 30WC 

W18 




CY7C272 — 30DMB 

D18 

Military 



CY7C272— 30HMB 

H67 




CY7C272 — 30LMB 

L67 




CY7C272— 30QMB 

Q67 




CY7C272— 30WMB 

W18 



Notes: 

8. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications andproduct 
availability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VOH 

1, 2,3 

VoL 

1, 2,3 

Vffl 

1, 2,3 

VlL 

1,2,3 

Iix 

1, 2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tAS 

7, 8, 9, 10,11 

tAH 

7, 8, 9, 10, 11 

tCKO 

7, 8, 9, 10,11 

tOES 

7, 8, 9, 10, 11 

tOEH 

7, 8, 9, 10,11 

tcov 

7, 8, 9, 10, 11 

tOEV 

7, 8, 9, 10, 11 

tiw 

7, 8, 9, 10,11 

tlDV 

7, 8, 9, 10,11 

tlCR 

7, 8, 9, 10, 11 


Document#: 38-00180-A 
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16K x 16 Power Switched and 
Reprogrammable PROM 


Features 

• 0.8-micron CMOS for optimum speed/ 
power 

• High speed 

— 40 ns access time 

• 16-bit-wide words 

• 40-pin, 600-mil-wide DIP packages 

• 44-pin PLCC and 44-pin LCC 
packages 

• Direct replacement for EPROMs 

• 100% reprogrammable in windowed 
packages 


• TTL-compatible I/O 

• Capable of withstanding greater than 
2001V static discharge 

Functional Description 

The CY7C273 is a high-performance 
16K-word by 16-bit CMOS PROM. It is 
available in 40-pin, 600-mil-wide DIP 
packages and 44-pin PLCC and LCC 
packages. The CY7C273 is 100% repro- 
grammable in windowed packages. The 
memory cells utilize proven EPROM 
floating-gate technology and word-wide 
programming algorithms. 


The CY7C273 is a plug-in replacement 
for EPROM devices. When deselected, 
the CY7C273 automatically powers down 
into a low-power standby mode. 

Reading is accompl ished by placing an ac- 
tive LOW signal on (5E and CE. The con- 
tents of the memory location addressed 
by the address lines (A13 - A10) will be- 
come available on the output lines (D15 
— Do). The data will remain on the out- 
puts until the address changes or the out- 
puts are disabled. 


Logic Block Diagram 



Pin Configurations 


DIP 


Dl5 

D14 

°13 

D12 

D11 

Dio 

D 9 

d 8 

0 7 

D 6 



d 5 

d 4 

D 3 

d 2 

Di 

Do 

C273-1 


LCC/PLCC (Opaque Only) 


Di 2 

7 

6 5 4 3 2 '1' 44 43 42 41 40 

39 

S a 13 

D 11 

8 

38 

S A 12 

Dio 

>9 

37 

^ An 

Do 

10 

/^\ 36 

S A 10 

Ds 

Ml 


< Ao 

Vss 

12 

1 ) 34 

5 Vss 

NC 

► 13 

v — y 33 

C NC 

d 7 

► 14 

32 

<! As 

d 8 

Ms 

CY7C273 31 , 

J A/ 

d 5 

► 16 

30 

J ** 

d 4 

► 17 

29 

J ^ 

l 

y^j8M920j!ij!2jj3^4 

CO W r- 0 LU O O t- CM CO V 

QOOQ B2<<<<< 

C273-3 
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Maximum Access Time (ns) 


Maximum Operating Current (mA) 


Maximum Standby Current (mA) 


Commercial 


Military 


Commercial 


Military 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage -3.0Vto+7.0V 

DC Program Voltage 13.0V 

UV Erasure 7258Wsec/cm 2 


CY7C273 — 40 


40 


200 



CY7C273 — 45 


45 


200 


250 


40 


50 


Static Discharge Voltage 

(per MIL-STD-883, Method 3015) 
Latch-Up Current 


>2001V 
> 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Industrial 1 ] 

— 40°Cto +85°C 

5V ±10% 

Military! 2 ] 

- 55°Cto +125°C 

5V ±10% 


Electrical Characteristics! 34 ] 


Parameter 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

ViL 

Input LOW Voltage 

Iix 

Input Leakage Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current! 5 ] 

Icc 

Power Supply Current 


Standby Supply Current 


Test Conditions 


Vcc = Min., Ioh = _ 2.0 mA Com’l 
Mil 


Vcc = Min., Iql = 8.0 mA Com! 


Vcc = Min., Iql = 6.0 mA Mil 


Guaranteed Input Logical HIGH Voltage 
for All Inputs 


Guaranteed Input Logical LOW Voltage 
for All Inputs 


GND < Vin < Vcc 


Vcc = Max., Vol <. Vout < Von, 
Output Disabled 


Vcc = Max., Vout == 0.0V 


Vcc = Max., V IN = 2.0V 
Iqut = 0 mA 


Chi p Enable Inactive, 

CE > Vin, Iqut = 0.0 mA . 


CY7C273 — 40 CY7C273-45 
Min. I Max. Min. I Max. Units 




2.0 


2.0 



H 

8 


0.8 

- 10 

+ 

10 

- 10 

+ 10 

-40 

+40 

-40 

+40 

-20 


90 

-20 

-90 


200 


200 



Capacitance W 


Parameters 

Description 

On 

Input Capacitance 

Q)ut 

■ — I 


Test Conditions 


T A = 25°C,f=lMHz, 
V CC = 5.0V 


Max. 

Units 

10 

pF 

10 

pF 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 


4. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds.. 
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AC Test Loads and Waveforms 

R1 500X1 
(658X1 Mil) 


5V O 
OUTPUT O 



5V O 

R2 OUTPUT O 
333X1 


r I 

INCLUDING ■==■ 
JIG AND 
SCOPE 

(a) 


(403X1 
-±r Mil) 



(403X1 
-±r Mil) 


r I 

INCLUDING *dr 
JIG AND 

SCOPE C273-4 

(b) High Z Load 


3.0V ■ 


ALL INPUT PULSES 


GND 




< 5 ns 


90% 

10% 




90 


90% 

10% 


<.5 ns 


Equivalent to: THEVENIN EQUIVALENT 

200X1 (250X1 Mil) 

OUTPUT O vw O 2.0 V (1 .9V Mil) 


Switching Characteristics Over the Operating Ranged 4 ] 


Parameters 

Description 

CY7C273 — 40 

CY7C273 — 45 

Units 

Min. 

Max. 

Min. 

Max. 

Ua 

Address to Output Data Valid 


40 


45 

ns 

tCEV 

CE LOW to Output Valid 


45 


50 

ns 

tcEZ 

CE HIGH to High Z Output 


45 


50 

ns 

tOEV 

OE LOW to Output Valid 


25 


30 

ns 

tQEZ 

OE HIGH to High Z Output 


25 


30 

ns 


Switching Waveforms 

Read Operation Timing Diagram^ 


Al3 - Aq 


^15 _ D 0 



^ ADDR A ^ 

ADDR B 


i* Iaa — 


\* 1m *j 


xxxxxxxxx> 

< — xxxx> 

^ DATA B 


C273-7 


Chip Enable and Output Enable Timing Diagrams 


A-13 “ Aq 


CE 

OE 


D15 ~ D 0 


x 


JC 


tCEV 


X 


l OEZ 


c 


VALID 




y 

/ 



** t C EZ ► 



HIGH Z 


C 


VALID 




Notes: 

6. CE, OE assumed LOW. 
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Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin tq erase the 
7C273 in the windowed package. For this reason, an opaque label 
should be placed over the window if the EPROM is exposed to 
sunlight or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating the exposure time would be 
approximately 35 minutes. The 7C273 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 
EPROM is exposed to high-intensity UV light for an extended 
period of time. 7258 Wsec/cm 2 is the recommended maximum 
dosage. 

Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 


this section. Programming algorithms can be obtained from any 
Cypress representative. 

Table 1. Program Mode Table 


Mode 

Vpp 

PGM 

VFY 

Do - D 15 

Program Inhibit 

Vpp 

VlHP 

VlHP 

High Z 

Program Enable 

Vpp 

VlLP 

VlHP 

Data 

Program Verify 

Vpp 

VlHP 

Vilp 

Data 


Table 2. Signature Mode Table 


Signature Mode 

Aq 

a 9 

D 0 - D i5 

Cypress Code 

Vilp 

Vpp 

0034H 

Device Code 

VlHP 

Vpp 

001711 


LCC, PLCC 



Figure 1. Programming Pinouts 


DIP 
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Ordering Informational 


Speed (ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

40 

CY7C273 — 40DC 

D18 

Commercial 

CY7C273— 40HC 

H67 

CY7C273— 40JC 

J67 

CY7C273 — 40PC 

P17 

CY7C273 — 40WC 

W18 

45 

CY7C273 — 45DC 

D18 

Commercial 

CY7C273— 45HC 

H67 

CY7C273 — 45JC 

J67 

CY7C273— 45PC 

P17 

CY7C273 — 45WC 

W18 


CY7C273— 45DMB 

D18 

Military 


CY7C273 — 45HMB 

H67 



CY7C273 — 45LMB 

L67 



CY7C273 — 45QMB 

Q67 



CY7C273 — 45WMB 

W18 



Notes: 

7. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

VlL 

1, 2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tAA 

7, 8, 9, 10, 1 1 

tCEV 

7, 8, 9, 10, 11 

tOEV 

7, 8, 9, 10,11 


Document#: 38-00182-A 
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Features 

• 0.8-micron CMOS for optimum speed/ 
power 

• High speed 

— 20 ns max set-up 

— 12 ns clock to output 

• 16-bit-wide words 

• Registered outputs 

• Three programmable input chip se- 
lects 

• Synchronous or asynchronous chip 
selects 

• Programmable output enable 

• Initialization capability 

— Separate control pin (INIT) 

— Programmable initialization word 

• Programmable synchronous or 
asynchronous Init 

• 44-pin PLCC and 44-pin LCC 
packages 

• 100% reprogrammable in windowed 
packages 


• TTL-compatible I/O 

• Capable of withstanding greater than 
2001V static discharge 

Functional Description 

The CY7C275 is a high-performance 
16K-word by 16-bit CMOS PROM with 
output registers. It is available in a 44-pin 
PLCC and a 44-pin LCC, and is 100% re- 
programmable in windowed packages. 
The memory cells utilize proven EPROM 
floating-gate technology and word-wide 
programming algorithms. 

The CY7C275 features three indepen- 
dently programmable synchronous or 
asynchronous chip selects (CS2 - CSo) 
for on-chip address decoding of up to 
eight banks of PROMs. The active polar- 
ity of the output enable (OE) is also pro- 
grammable. 

In order to read the CY7C275, all three 
chip selects must be active and OE must 
be enabled. The data stored at the array 
location addressed by the address lines 


(A13 - Ao) is placed in the output regis- 
ter at the rising edge of CLK The data 
will remain on the outputs until the fol- 
lowing rising edge of CLK. 

An initialization control input (INIT) is 
provided. The initialization mode can be 
programmed to operate either synchro- 
nously or asynchronously. If the synchr o - 
nous mode is being used, when INIT is 
LOW during the rising edge of CLK, a 
separate, programmable initialization 
word appears on the output at the next 
rising edge of CLK The chip selects and 
output enable must be active when read- 
ing the initialization word. 

If the asynchronous initialize mode is be- 
ing used, applying a LOW to INIT causes 
an immediate load of the programmable 
initialize word into the output registers 
and onto the outputs. The chip selects and 
output enable must be active when read- 
ing t he init ialization word. The asynchro- 
nous INIT LOW disables CLK and must 
return HIGH to re-enable CLK 



3-126 













PRELIMINARY 


CY7C275 


CYPRESS 

SEMICONDUCTOR 


Pin Configurations 


LCC, PLCC (Opaque Only) 
Top View 

S dTcTo £ > > z o o o 

( 6^^^^X44434^740^ 


181920212223 24 25 262728 


Commercial 


Military 


Selection Guide 


Maximum Set-Up Time (ns) 


Maximum Clock to Output (ns) 


MaximumOperating 
Current (mA) 


Shaded areas contain advanced information. 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 0 C to + 150 0 C 

Ambient Temperature with 

Power Applied - 55 0 C to + 125 0 C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -3.0Vto+7.0V 

DC Program Voltage 13.0V 

UV Erasure 7258Wsec/cm 2 

Electrical Characteristics! 3 * 4 ! 


CY7C275— 20 


20 


12 


200 


CY7C275-25 


25 


15 


200 


250 


CY7C275— 30 
30 
18 
200 
250 


Static Discharge Voltage >200 IV 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Industrial! 1 ! 

- 40°Cto +85°C 

5V ±10% 

Militaryl 2 ! 

- 55°Cto + 125°C 

5V±10% 


Parameter 

Description 

VOH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

VlH 

Input HIGH Level 

Vil 

Input LOW Level 

Iix 

Input Leakage Current 

V C D 

Input Clamp Diode Voltage 

loz 

Output Leakage Current 

los 

Output Short Circuit Current 

Icc 

Power Supply Current 


CY7C275— 20 
CY7C275— 25 
CY7C275— 30 


Test Conditions 


Vcc = Min., Iqh “ — 2.0 mA 


V CC — Min., Iql = 8.0 mA (6.0 mA Mil) 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Guaranteed Input Logical LOW Voltage for All Inputs 


GND <_ Vjn j< Vcc 


Vcc = Max., Vql < Vqut <. Vqh> Output Disabled 


Vcc = Max., Vqut = O.OVPJ 


Vcc = Max., Iqut ~ 0.0 mA 


Min. 

Max. 

2.4 



0.4 

2.0 

Vcc 

-3.0 

0.8 

- 10 

+ 10 




Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 

3. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 


4. See the last page of this specification for Group A subgroup testing in- 
formation. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
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Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 

CqUT 

Output Capacitance 

10 

pF 


AC Test Loads and Waveforms 

R1 500X1 
(658X1 Mil) 


5V O 
OUTPUT O 



I 

INCLUDING 
JIG AND 
SCOPE 

(a) 


5V O 


R1 500X1 
(658n Mil) 


OUTPUT O 


(403X1 

Mil) 



ALL INPUT PULSES 


3.0V • 


GND ■ 




‘ T < (403X1 

INCLUDING — — Mil) 

JIG AND " “ C275 _ 

SCOPE C275 ' 3 

(b) High Z Load 


<5 ns 


90% 

10% 


k 




90% 

10 % 


K- < 5 ns 


Equivalent to: 


THEVENIN EQUIVALENT 

200X1 (250X1 Mil) 


OUTPUT ( 


2.0V (1 .9V Mil) 


C275-5 


Switching Characteristics Over the Operating Rangel 3 ’ 4 ! 


Parameters 

Description 

CY7C275-20 

CY7C275— 25 

CY7C275— 30 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tcp 

Clock Period 

20 


25 


30 


ns 

tCH 

Clock HIGH Pulse Width 

tcp/2 - 2 


tcp/2 - 2 


tcp/2 - 2 


ns 

tCL 

Clock LOW Pulse Width 

G WBEk 


tcp/2 - 2 


tcp/2 - 2 


ns 

tAS 

Address Valid to CLK Rise 



25 


30 


ns 

Iah 

Address Hold from CLK Rise 

0 


0 


0 


ns 

tCKO 

Clock Rise to Output Data 


12 


15 


18 

ns 

less 

CS Set-Up to CLK Rise 

4 


4 


5 


ns 

tCSH 

CS Hold from CLK Rise 

3 


4 


4 


ns 

tcov 

Clock Rise to Output Valid 


12 


15 


18 

ns 

tcoz 

Clock Rise to High Z Output 


12 


15 


18 

ns 

tOEV 

OE Active to Output Valid 


12 


15 


18 

ns 

tOEZ 

OE Inactive to High Z Output 


12 


15 


18 

ns 

tis 

INIT Set-Up to CLK Rise 

20 


25 


30 


ns 

tffl 

IMTHold from CLK Rise 

0 


0 


0 


ns 

tiw 

Asynchronous Init Pulse Width 

12 


15 


18 


ns 

tlDV 

Asynchronous Init to Data Valid 


15 


20 


25 

ns 

tlCR 

Asynchronous Init Recovery to CLK 

12 


15 


18 


ns 

tesov 

CS Active to Output Valid 


15 

i 

18 


21 

ns 

tesoz 

CS Inactive to High Z Output 


15 


18 


21 

ns 


Shaded areas contain advanced information. 
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Switching Waveforms 

Read Operation^ 


tcp 


N 

CLK 

h 

\ * t C H » 

\ 7 

« Us *■ 

_i h 

\ 7 

Us ► 

' — \ / — \ 

1 

mmim 


mm 



-* 

Uh 

•* t CK o * 

1 

Uh 

-* tCKO "\ 


>< XXXX 


C275-6 


Synchronous Chip Select and Output Enable 



Asynchronous Chip Select and Output Enable 


cs 2 - cs 0 inactive 


X 


OE ■ 

Active HIGH 


°15 ~ D 0 


ACTIVE 


X 


tcsov 




vT 


- tOEZ - 


’ tOEV " 


INACTIVE 


*CSOZ 


HIGH Z 


< 


VALID 


> 


HIGH Z 


< 


VALID 


> 


HIGH Z 


Notes: 

6. CS 2 — CSq, OE assumed active 
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Switching Waveforms (continued) 
Synchronous Initialization Timing Diagram^ 
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Architecture Configuration Bits 

The CY7C275 has seven user-programmable options in addition 
to the reprogrammable data array. For detailed programming in- 
formation, contact your local Cypress representative. 

The first four programmable options determine the active polar- 
ity for the three chip selects (CS2 - CSo) an d the active polarity 
of OE. When these control bits are programmed with a 0, the in- 
puts are active LOW. When these control bits are programmed 
with a 1, the inputs are active HIGH. The fifth option determines 
the operation of the initialize function. When the control bit is 
programmed with a 0, initialize is synchronous. When the control 
bit is programmed with a 1, initialize is asynchronous. The sixth 
option determines the operation of the chip selects. When the 
control bit is programmed with a 0, the chip selects are synchro- 
nous. When the control bit is programmed 1, the chip selects are 
asynchronous. The initialization word is also user-programmable. 



Control Word 


Control 


Programmed 


Option 

Bit 

Level 

Function 

OE 

D 0 

0 

OE Active LOW 


1 

OE Active HIGH 

AE 

d 3 

0 

Synchronous CSo -2 

1 

Asynchronous CSo -2 

CSo 

D12 

0 

CSo Active LOW 



1 

CS 0 Active HIGH 

CSi 

D13 

0 

CSi Active LOW 



1 

CSi Active HIGH 

cs 2 

D14 

0 

CS 2 Active LOW 



1 

CS 2 Active HIGH 

IA 

DlS 

0 

INIT Synchronous 



1 

INIT Asynchronous 


Bit Map 


Programmer Address (Hex) 

RAM Data 

0000 

Data 

3FFF 

Data 

4000 

Control Word 

4001 

Initialization Word 


Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7C275 in the windowed package. For this reason, an opaque label 
should be placed over the window if the PROM is exposed to 
sunlight or fluorescent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating the exposure time would be 
approximately 35 minutes. The 7C275 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 
PROM is exposed to high-intensity UV light for an extended pe- 
riod of time. 7258 Wsec/cm 2 is the recommended maximum dos- 
age. 

Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 

Table 1. Program Mode Table 


Mode 

Vpp 

pGm 

VFY 

Do ” Dis 

Program Inhibit 

Vpp 

VlHP 

VlHP 

High Z 

Program Enable 

Vpp 

ViLP 

VlHP 

Data 

Program Verify 

E31 

VlHP 

ViLP 

Data 


Table 2. Signature Mode Table 


Signature Mode 

Ao 

a 9 

Do - D15 

Cypress Code 

Vilp 

Vpp 

0034 (hex) 

Device Code 

VlHP 

Vpp 

0014 (hex) 


Control Word (4000H) 

D15 Do 

IACS2 CSi CSoXXXXXXXXAEXXOE 



Table 3. Configuration Mode Tablet 7 ! 


Mode 

Vpp 

PGM 

VFY 

a 2 

A 4 

Do - D15 

Program Inhibit 

Vpp 

VlHP 

VlHP 

X 

X 

High Z 

Program Control Word 

Vpp 

Vilp 

VlHP 

Vpp 

Vilp 

Control Word 

Verify Control Word 

Vpp 

VlHP 

Vilp 

Vpp 

Vilp 

Control Word 

Program Init Word 

Vpp 

Vilp 

Vihp 

Vilp 

Vpp 

Init Word 

Verify Init Word 

Vpp 

VlHP 

Vilp 

Vilp 

Vpp 

Init Word 


Notes: 

7. X = “don’t care” but not to exceed Vcc ±5%. 
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Figure 1. Programming Pinout 


Ordering Information^] 


Speed (ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

Us 

tCKO 

20 

12 

CY7C275 - 20HC 

H67 

Commercial 

CY7C275 -20JC 

J67 

25 

15 

CY7C275 — 25HC 

H67 

Commercial 

CY7C275 -25JC 

J67 

CY7C275 — 25HMB 

H67 

Military 

CY7C275 — 25LMB 

L67 

CY7C275 — 25QMB 

Q67 

30 

18 

CY7C275 — 30HC 

H67 

Commercial 

CY7C275 — 30JC 

J67 



CY7C275 — 30HMB 

H67 

Military 



CY7C275 — 30LMB 

L67 




CY7C275 — 30QMB 

Q67 



Shaded areas contain advanced information. 
Notes: 


8. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0L 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Us 

7, 8, 9, 10, 11 

Uh 

7, 8, 9, 10,11 

tCKO 

7, 8, 9, 10,11 

less 

7, 8, 9, 10, 11 

tCSH 

7, 8, 9, 10,11 

tcov 

7, 8, 9, 10,11 

tOEV 

7, 8, 9, 10, 11 

tis 

7, 8, 9, 10,11 

tlH 

7, 8, 9, 10, 11 

tiw 

7, 8, 9, 10, 11 

tlDV 

7, 8, 9, 10, 1 1 

tlCR 

7, 8, 9, 10,11 


Document#: 38-00181-A 
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Features 

• 0.8-micron CMOS for optimum speed/ 
power 

• High speed 

— 25 ns access time 

• 16-bit-wide words 

• Three programmable chip selects 

• Programmable output enable 

• 44-pin PLCC and 44-pin LCC 
packages 

• 100% reprogrammable in windowed 
packages 


• TTL-compatible I/O 

• Capable of withstanding greater than 
2001V static discharge 

Functional Description 

The CY7C276 is a high-performance 
16K-word by 16-bit CMOS PROM. It is 
available in a 44-pin PLCC and a 44-pin 
LCC, and is 100% reprogrammable in 
windowed packages. The memory cells 
utilize proven EPROM floating-gate tech- 
nology and word-wide programming algo- 
rithms. 


The CY7C276 features three indepen- 
dently programmable chip selects (CS2 - 
CSo) for on-chip address decoding of up 
to eight banks of PROMs. The polarity of 
the output enable (OE) is also program- 
mable. 

In order to read the CY7C276, all three 
chip selects must be active and OE must 
be enabled. The contents of the memory 
location addressed by the address lines 
(A13 - Ao) will become available on the 
output lines (D15 - Do). The data will re- 
main on the outputs until the address 
changes or the outputs are disabled. 


(0 

2 

O 

GC 

Ql 



Selection Guide 


€WCm~m CY7C276— 30 CY7C276— 35 

Maximum Access Time (ns) 25 30 35 

Maximum Operating I Commercial 200 200 200 


Current (mA) 


Shaded area contains advanced information. 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperaturewith 

PowerApplied - 55°Cto +125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13 .0 V 

UV Erasure 7258Wsec/cm 2 


Static Discharge Voltage 

(per MIL-STD-883, Method 3015) 

Latch-Up Current 


> 2001V 
> 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V±10% 

Industrial! 1 ] 

40°C to +85°C 

5 V ±10% 

Military! 2 ] 

— 55°Cto + 125°C 

5V ±10% 


Electrical Characteristics! 3 ’ 4 J 


Parameter 

Description 

VoH 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

Vih 

Input HIGH Level 

VlL 

Input LOW Level 

Iix 

Input Leakage Current 

VcD 

Input Clamp Diode Voltage 

loz 

Output LeakageCurrent 

los 

Output Short Circuit Current 

Icc 

Power Supply Current 


CY7C276— 25l 5 ] 
CY7C276— 30 
CY7C276-35 


Test Conditions 


Vcc = Min., Iqh = — 2.0 mA 


Vcc = Min., Iql = 8.0 mA (6.0 mA Mil) 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Guaranteed Input Logical LOW Voltage for All Inputs 


GND< Vin<V CC 


Vcc = Max., Vol<-VoUT <. Voh» 
Output Disabled 


V CC = Max., Vqut = O.OVl 6 ! 


Vcc = Max., Iqut = 0*0 mA 



Com’l 


Military 


Note 3 


-40 

+40 

pA 

-20 

- 90 

mA 


200 



250 



Capacitance! 3 ! 


Parameters 


ClN 

CqUT 


Description 


InputCapacitance 
Output Capacitance 


Test Conditions 


T A = 25°C,f=lMHz, 
Vcc = 5.0 V 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature 

3 . See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

AC Test Loads and Waveforms 


R1 500X1 
(658X1 Mil) 


R1 500X1 
(658X1 Mil) 


4. See the last page of this specification for Group A subgroup testing in- 
formation. 

5. Data for 25-ns is advanced information. 

6. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


ALL INPUT PULSES 




(b) High Z Load 


Equivalent to: THEVENIN EQUIVALENT 

200X1 (250X1 Mil) 

OUTPUT O wv O 2.0V (1.9V Mil) 
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Switching Characteristics Over the Operating Rangel 3 * 4 ! 


Parameters 

Description 


CY7C276— 30 

CY7C276— 35 

Units 

j Mitt. 

Max* 

Min. 

Max. 

Min. 

Max. 

*AA 

Address to Output Data Valid 

— 

1 # 


30 


35 

ns 

tcsov 

CS Active to Output Valid 


15 


18 


21 

ns 

tcsoz 

CS Inactive to High Z Output 

—1 

15 


18 


21 

ns 

*OEV 

OE Active to Output Valid 


n 


15 


18 

ns 

fQEZ 

OE Inactive to High Z Output 


1 " 12 


15 


18 

ns 


Shaded area contains advanced information. 


Erasure Characteristics 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating the exposure time would be 
approximately 35 minutes. The 7C276 needs to be within 1 inch 
of the lamp during erasure. Permanent damage may result if the 
EPROM is exposed to high-intensity UV light for an extended 


period of time. 7258 Wsec/cm 2 is the recommended maximum 
dosage. 

Wavelengths of light less than 4000 Angstroms begin to erase the 
7C276 in the windowed package. For this reason, an opaque label 
should be placed over the window if the EPROM is exposed to 
sunlight or fluorescent lighting for extended periods of time. 


Switching Waveforms 

Read Operation Timing Diagram! 7 ] 


A13 - Aq 


Bis - D 0 


2EEX 


ADDRA 


X 


*AA 


ADDRB 


*AA 


3XSXSXXX 


DATA A 


MX 


DATAB 


C276-6 


Chip Select and Output Enable Timing Diagrams 


A 13 “ Aq 


CS2 - CSo INACTIVE 


X 


OE 

ACTIVE HIGH 


D15 ~ D 0 


ACTIVE 


X 


*csov 


X 


U“ k)EZ — ►] 


c 


VALID 


^ 



*OEV 


INACTIVE 


*CSOZ 


VALID 


> 


Notes: 

7. CS 2 - CSq, OE assumed active. 


C276-7 
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Architecture Configuration Bits 

The CY7C276 has four user-programmable options in addition 
to the reprogrammable data array. For detailed programming in- 
formation contact your local Cypress representative. 

The programmable options determine the active polarity for the 
three chip selects (CS 2 - CSq) and OR When these control bits are 
programmed with a 0 the inputs are active LOW. When these con- 
trol bits are programmed with a 1 the inputs are active HIGH. 


Bit Map 


Programmer Address (Hex) 

RAM Data 

0000 

Data 

3FFF 

Data 

4000 

Control Word 


Control Word (4000H) 

Di5 Do 

XCS 2 CSiCSqXXXXXXXXXXXOE 


Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 1. Program Mode Table 


Mode 

Vpp 

PGM 

VFY 

Do - D|5 

Program Inhibit 

Vpp 

VlHP 

VlHP 

High Z 

Program Enable 

Vpp 

VlLP 

VlHP 

Data 

Program Verify 

K3HI 

VlHP 

VlLP 

Data 


Table 2. Signature Mode Table 


Signature Mode 

Ao 

A9 

Do - D |5 

Cypress Code 

Vilp 

Vpp 

0034 (hex) 

Device Code 

VlHP 

vpp 

0015 (hex) 


Control Option 

Control Word 

Function 

Bit 

Programmed Level 

OE 

Do 

0 

OE Active LOW 



1 

OE Active HIGH 

CSo 

Di 2 

0 

CSo Active LOW 



1 

CS 0 Active HIGH 

CSi 

D 13 

0 

CSi Active LOW 



1 

CSi Active HIGH 

cs 2 

D 14 

0 

CS 2 Active LOW 



1 

CS 2 Active HIGH 


Table 3. Configuration Mode Table 


Mode 

Vpp 

PGM 

Wy 

a 2 

D 0 - D 15 

Program Inhibit 

Vpp 

VlHP 

VlHP 

Vpp 

High Z 

Program Control Word 

Vpp 

VlLP 

VlHP 

Vpp 

Control Word 

Verify Control Word 

Vpp 

VlHP 

VlLP 

Vpp 

Control Word 


3-136 





































































PRELIMINARY 


CY7C276 


_ CYPRESS 
■= SEMICONDUCTOR 


1 CO O 5 I s_ O 

- "D o obi CQ 
- t Iq. l> o 



CO CM t- O 111 CO O t— CM 00 ^ 

Q Q Q Q O > (0< < < < < 


Figure 1. Programming Pinout 


3 


Ordering Information^] 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C276-25HC 

H67 

Commercial 

CY7C276 — 25JC 

J67 

30 

CY7C276 — 30HC 

H67 

Commercial 

CY7C276— 30JC 

J67 

CY7C276 — 30HMB 

H67 

Military 


L67 


Q67 

35 

CY7C276— 35HC 

H67 

Commercial 

CY7C276— 35JC 

J67 

CY7C276 — 35HMB 

H67 

Military 

CY7C276— 35LMB 

L67 

CY7C276— 35QMB 

Q67 


Shaded area contains advanced information. 

Notes: 

8. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications and product 
availability. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

VlL 

1,2,3 

hx 

1,2,3 

loz 

1,2,3 

!cc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Ua 

7, 8, 9, 10, 11 

tcsov 

7, 8, 9, 10,11 

tOEV 

7, 8, 9, 10, 11 


Document#: 38-00183 
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Reprogrammable 32K x 8 
Registered PROM 


Features 

• Windowed for reprogrammability 

• CMOS for optimum speed/power 

• Highspeed 

— 30 ns (7C277) and 3 ns (7C279) 
max. set-up 

— 15 ns (7C277) and 35 ns (7C279) 
clock to output 

• Low power 

— 660 mW (commercial) 

— 715 mW (military) 


• Programmable address latch enable 
input 

• Programmable synchronous or 
asynchronous output enable (7C277) 

• On-chip edge-triggered output 
registers (7C277) 

• Optional registered/latched address 
inputs (7C279) 

• EPROM technology, 100% 
programmable 

• Slim 300-mil, 28-pin plastic or 
hermetic DIP 


• 5V ±10% VcCj commercial and 
military 

• TTL-compatiblel/O 

• Direct replacement for bipolar 
PROMs 

• Capable of withstanding greater than 
2000V static discharge 




7C277-30 

7C279-35 

7C277-40 

7C279-45 

7C277-50 

7C279-55 

Maximum Access Time (ns) 


35 


45 


55 

Maximum Setup Time (ns) 

30 


40 


50 


Maximum Clock to Output (ns) 

15 


20 


25 


Maximum Operating 

Current (mA) 

Com’l 

120 

120 

120 

120 

120 

120 

Military 



130 

130 

130 

130 

Maximum Standby 

Current (mA) 

Com’l 


30 


30 


30 

Military 




40 


40 


3-138 









































CYPRESS 

SEMICONDUCTOR 


CY7C277 

CY7C279 


Functional Description 

The CY7C277 and the CY7C279 are high-performance 32K 
word by 8-bit CMOS PROMs. When deselected, the 7C279 
automatically powers down into a low-power standby mode. The 
7C277 and the 7C279 both are packaged in the slim 28-pin 
300-mil package. The ceramic package may be equipped with an 
erasure window; when exposed to UV light, the PROM is erased 
and can then be reprogrammed. The memory cells utilize proven 
EPROM floating-gate technology and byte-wide algorithms. 

The CY7C277 and the CY7C279 offer the advantages of low 
power, superior performance, and high programming yield. The 
EPROM cell requires only 12.5V for the supervoltage and low 
current requirements allow for gang programming. The EPROM 
cells allow for each memory location to be 100% tested, as each 
location is written into, erased, and repeatedly exercised prior to 
encapsulation. Each PROM is also tested for AC performance to 
guarantee that the product will meet DC and AC specification 
limits after customer programming. 

On the 7C277, the outputs are pipelined through a master-slave 
register. On the rising edge of CP, data is loaded into the 8-bit 
edge triggered output register. The E/E$ input provides a 
programmable bit to select between asynchronous and synchro- 


nous operation. The default condition is synchronous. When the 
asynchronous mode is selected, the E/Es pin operates as an 
asynchronous output enable. If the synchronous mode is selected, 
the E/Es pin is sampled on the rising edge of CP to enable and 
disable the outputs. The 7C277 also provides a programmable bit 
to enable the Address Latch input. If this bit is not programmed, 
the device will ignore the ALE pin and the address will enter the 
device asynchronously. If the ALE function is selected, the 
address enters the PROM while the ALE pin is active, and is 
captured when ALE is deasserted. The user may define the 
polarity of the ALE signal, with the default being active HIGH. 

On the 7C279, address registers are provided to easily interface 
with the Cypress 7C601 and other microprocessors that deliver 
addresses around a rising clock edge. A programmable bit is 
provided to select between latched and registered address inputs. 
The default is registered inputs, which will sample the address on 
the RISING EDGE of CP and load the address register. The 
latched address option will recognize any address changes while 
the ALE pin is active and load the address into the address 
latches on the deactivating edge of ALE. If the latched address 
option is selected, another programmable bit is provided for the 
user to select the polarity that will define ALE active, with the 
default being active HIGH. 


3 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

(Pin 24 to Pin 12) 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage (Pins 7, 18, 20) 13.0V 

UV Erasure 7258 Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ±10% 

Industrial! 1 ! 

- 40°Cto +85°C 

5V ±10% 

Military! 2 ! 

- 55°C to +125°C 

5V ±10% 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 
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Electrical Characteristics Over the Operating Range! 3 ’ 4 1 


7C277-30 

7C279-35 


Parameters 


VqH 


VqL 


ViH 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level 


Input LOW Level 


Input Leakage Current 


Input Clamp Diode Voltage 


Output Leakage Current 


Output Short Circuit Current 


Power Supply Current 


Standby Supply Current 


Programming Supply Voltage 


Programming Supply Current 


Input HIGH Programming Voltage 


Input LOW Programming Voltage 


Test Conditions 


Vcc = Min., Iqh = — 2.0 mA 


Vcc = Min., Iql = 8.0 mA 


Guaranteed Input Logical HIGH Voltage 
for All Inputs 


Guaranteed Input Logical LOW Voltage 
for All Inputs 


GND< Vi N < V CC 


Vcc ~ Max., Vih — 2.0V Iqut = 0 mA 


Vql < Vqut <. Vqh> Output Disabled 


Vcc == Max., Vqut = 0.0 V 


Vcc = Max., CS >. Vih 
Iqut = 0 mA 


7C277— 40, 50 
7C279—45, 55 




Vcc = Max., CS >. Vih 
Iqut = 0 mA 


Commercial 


Military 


Commercial 


Military 


Capacitance! 4 ] 

Parameters 

Description 

ClN 

Input Capacitance 

Cout 

Output Capacitance 




Test Conditions 


T A = 25°C,f = 1MHz, 
V CC = 5.0V 


Max. 

Units 

10 

pF 

10 

pF 


AC Test Loads and Waveforms M 


R1 500X1 
(658X1 MIL) 


R1 500xi 
(658X1 MIL) 


ALL INPUT PULSES 


INCLUDING 
JIG AND ~±r 
SCOPE ” 


333X1 
(403X1 MIL) 


INCLUDING 
JIG AND ~±r 
SCOPE “ 


333X1 
(403X1 MIL) 



(b) High Z Load 


Equivalent to: 


TH^VENIN EQUIVALENT 

200X1 

OUTPUT O <WV— 

Commercial 


Military 


Notes: 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

4. See “Introduction to CMOS PROMs” in this Book for general in- 
formation on testing. 

5 . For devices using the synchronous enable, the device must be clocked 
after applying these voltages to perform this measurement. 


6. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

7. Only the CY7C279 has a standby mode. 
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CY7C277 Switching Characteristics Over the Operating Ranged 3 ’ 4 1 


Parameters 

Description 

7C277-30 

7C277-40 

7C277-50 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*AL 

Address Setup to ALE Inactive 

5 


10 


10 


ns 

tLA 

Address Hold from ALE Inactive 

10 


10 


15 


ns 

tLL 

ALE Pulse Width 

10 


10 


15 


ns 

*SA 

Address Setup to Clock HIGH 

30 


40 


50 


ns 

tHA 

Address Hold from Clock HIGH 

0 


0 


0 


ns 

tSES 

E s Setup to Clock HIGH 

12 


15 


15 


ns 

frffiS 

E s Hold from Clock HIGH 

5 


10 


10 


ns 

tco 

Clock HIGH to Output Valid 


15 


20 


25 

ns 

tpwc 

Clock Pulse Width 

15 


20 


20 


ns 

mmm 

Output Low Z from Clock HIGH 


15 


20 


30 

ns 


Output High Z from Clock HIGH 


15 


20 


30 

ns 

BIB 

Output Low Z from E LOW 


15 


20 


30 

ns 

mmm 

Output High Z from E HIGH 


15 


20 



ns 


CY7C279 Switching Characteristics Over the Operating Ranged’ 4 1 


Parameters 

Description 

7C279—35 

7C279-45 

7C279-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAA 

Address to Data Valid (Latched Mode) 


35 


45 


55 

ns 

tco 

Clock to Output Valid (RegisteredMode) 


35 


45 


55 

ns 

tHZCS 

Chip Select Inactive to High Z 


15 


20 


20 

ns 

tACS 

Chip Select Active to Output Valid 


15 


20 


20 

ns 

tAR 

Address Setup to Clock Rise (RegisteredMode) 

3 


10 


10 


ns 

tRA 

Address Hold from Clock Rise (RegisteredMode) 

6 


10 


10 


ns 

tADH 

Data Hold from Clock Rise (RegisteredMode) 

5 


5 


5 


ns 

tsu 

Address Setup to ALE Inactive (Latched Mode) 

5 


10 


10 


ns 

tHD 

Address Hold from ALE Inactive (Latched Mode) 

10 


10 


10 


ns 

tpu 

Chip Enable Active to Power Up 

0 


0 


0 


ns 

tpD 

Chip Enable Inactive to Power Down 


40 


50 


60 

ns 


Output Hold from Address Change (Latched Mode) 

0 


0 


0 


ns 

tpWA 

ALE Pulse Width 

10 


20 


30 


ns 

tCESC 

Chip Enable Setup to Clock Rise 

10 


10 


10 


ns 

tCESL 

Chip Enable Setup to Latch Close 

10 


10 


10 


ns 

tCEV 

Chip Enable to ALE Active 

40 


50 


60 


ns 


Notes: 

8. Applies only when the synchronous (Es) function is used. 10. Applies only when the asynchronous (E) function is used. 

9. These parameters apply to the 7C279 only. 11. tAA and toH apply only when the latched mode is selected. 
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Architecture Configuration Bits 


Architecture 

Bit 

Device 

Architecture Verify 

D 7 “ D 0 

Function 

ALE 

10211 

Di 

0 = DEFAULT 

Input Transparent 

1 = PGMED 

Input Latched 

ALE 

7C279 

Di 

0 = DEFAULT 

Input Registered 

1 = PGMED 

Input Latched 

ALEP 

mu 

d 2 

0 = DEFAULT 

ALE = Active HIGH 

1 = PGMED 

ALE = Active LOW 

ALEP 

BH 

d 2 

0 = DEFAULT 

ALE = Active HIGH 

1 = PGMED 

ALE = Active LOW 

E/E s 

7C277 

D 0 

0 = DEFAULT 

Asynchronous Output Enable (E) 

1 = PGMED 

Synchronous Output Enable (E$) 


Bit Map 

Architecture Byte (8000) 
D 7 D 0 

C 7 Q C5 C4 C3 C 2 Ci Co 


Programmer Address (Hex.) 

RAM Data 

0000 

Data 

7FFF 

Data 

8000 

Control Byte 


Timing Diagram CY7C277 (Input Latched) t 12 l 



Notes: 

12. ALE is shown with positive polarity. 
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Programming Information 

Programming support is available from Cypress as well as from a see the PROM Programming Information located at the end of 
number of third-party software vendors. For detailed program- this section. Programming algorithms can be obtained from any 
ming information, including a listing of software packages, please Cypress representative . 

Table 1. Mode Selection 


Mode 


Read 


Output Disable 


Program 


Program Verify 


Program Inhibit 


Blank Check 


Read or Output Disable 


Other 


Notes: 

13. X = “don’t care” but not to exceed Vcc ±5%. 


DIP 

Top View 


5 7C277 24p A 13 

6 7C279 23 □ A „ 

iO» 


Pin F\inctionl 13 l 

A14 - Ao 

E, Es, or CE 

CP or CS 

ALE or CP, ALE 

0 

1 

o 

A14 - Ao 

VFY 

PGM 

V PP 

D 7 ~ Do 

A14 ~ Ao 

Vil 

Vih 

Vil 

o 

o 

r- 

0 

A14 - Ao 

Vih 

X 

X 

High Z 

A 14 - Ao 

VlHP 

ViLP 

Vpp 

D 7 ~ Dq 

A 14 “ Ao 

ViLP 

Vihp/VilP 

Vpp 

o 

0 

1 

d 

A 14 - Ao 

VlHP 

VlHP 

Vpp 

High Z 

Al4 “ Ao 

ViLP 

Vihp/Vilp 

Vpp 

o 

0 

1 

r~- 

o 


21 p pom 
20 □ VFV 


LCC/PLCC (Opaque Only) 
Top View 

N®»0 8°^ 

< < <z:P<< 

A* > 6 7C277 285 13 

A* ? 7 7C279 27S A 14 

A 3 > o 26< NC 


14151617181920 y 


D 2 q 13 
GND R 14 


15p D 3 

C277-14 


Figure 1. Programming Pinouts 
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NORMALIZED SET-UP TIME NORMALIZED I 
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CY7C279 



CYPRESS 

SEMICONDUCTOR - ■ 

Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


1 

I- 


Lil 

o 

3 

Q 

UJ 

N 

_J 

< 

2 

CE 

O 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 
















>* 

II 

5°C 


».*ti 1 1 1 1 

4.0 4.5 5.0 5.5 6.0 


3 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 


NORMALIZED SET-UP TIME 



- 55 25 125 

AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


C277-16 
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Ordering Informationl 14 ! 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CY7C277— 30DC 

D22 

Commercial 

CY7C277— 30JC 

J65 

CY7C277— 30PC 

P21 

CY7C277— 30WC 

W22 

40 

CY7C277— 40DC 

D22 

Commercial 

CY7C277— 30JC 

J65 

CY7C277-30PC 

P21 

CY7C277— 40WC 

W22 

CY7C277— 40DMB 

D22 

Military 

CY7C277 — 40KMB 

K74 

CY7C277— 40LMB 

L55 

CY7C277— 40QMB 

Q55 

CY7C277— 40TMB 

T74 

CY7C277 — 40WMB 

W22 

50 

CY7C277 — 50DC 

D22 

Commercial 

CY7C277— 50JC 

J65 

CY7C277— 50PC 

P21 

CY7C277 — 50WC 

W22 


CY7C277— 50DMB 

D22 

Military 


CY7C277— 50KMB 

K74 



CY7C277 — 50LMB 

L55 



CY7C277— 50QMB 

Q55 



CY7C277— 50TMB 

T74 



CY7C277 — 50WMB 

W22 



Notes: 

14. Most of the above products are available in industrial temperature 
range. Contact a Cypress representative for specifications andproduct 
availability. 


CY7C277 

CY7C279 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

35 

CY7C279— 35DC 

D22 

Commercial 

CY7C279— 35JC 

J65 

CY7C279 — 35PC 

P21 

CY7C279— 35WC 

W22 

45 

CY7C279 — 45DC 

D22 

Commercial 

CY7C279 — 45 JC 

J65 

CY7C279 — 45PC 

P21 

CY7C279-45WC 

W22 

CY7C279 — 45DMB 

D22 

Military 

CY7C279 — 45KMB 

K74 

CY7C279— 45LMB 

L55 

CY7C279-45QMB 

Q55 

CY7C279 — 45TMB 

T74 

CY7C279 — 45 WMB 

W22 

55 

CY7C279 — 55DC 

D22 

Commercial 

CY7C279— 55JC 

J65 

CY7C279 — 55PC 

P21 

CY7C279 — 55WC 

W22 

CY7C279— 55DMB 

D22 

Military 

CY7C279 — 55KMB 

K74 

CY7C279— 55LMB 

L55 

CY7C279— 55QMB 

Q55 

CY7C279— 55TMB 

T74 

CY7C279— 55WMB 

W22 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1, 2,3 

VlL 

1, 2,3 

Iix 

1, 2,3 

loz 

1,2,3 

Icc 

1, 2,3 

W 9] 

1, 2,3 


Switching Characteristics 


Device 

Parameters 

Subgroups 

7C277 

tSA 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

7C279 

Ur 

7, 8, 9, 10,11 

Ira 

7, 8, 9, 10, 11 

IdIia 

7, 8, 9, 10, 11 


Document #:l 38- 00085 -D 
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Features 

• CMOS for optimum speed/power 

• Highspeed 

— 30 ns (commercial) 

— 45 ns (military) 

• Low power 

— 495 mW (commercial) 

— 660 mW (militaiy) 

• EPROM technology 100% 
programmable 

• Slim 300-mil or standard 600-mil 
or 28-pin LCC 

• 5V ± 10% Vccj commercial and 
military 

• TTL-compatiblel/O 

• Direct replacement for bipolar 
PROMs 


• Capable of withstanding > 1500V stat- 
ic discharge 

Functional Description 

The CY7C281 and CY7C282 are high- 
performance 1024-word by 8-bit CMOS 
PROMs. They are functionally identical, 
but are packaged in 300-mil and 600-mil- 
wide packages respectively. The CY7C281 
is also available in a 28-pin leadless chip 
carrier. The memory cells utilize proven 
EPROM floating-gate technology and 
byte-wide intelligent programming algo- 
rithms. 

The CY7C281 and CY7C282 are plug-in re- 
placements for bipolar devices and offer the 
advantages of lower power, superior per- 
formance, and programming yield. The 
EPROM cell requires only 13.5V for the su- 
pervoltage, and low current requirements 


allow for gang programming. The 
EPROM cells allow each memory location 
to be tested 100% because each location is 
written into, erased, and repeatedly exer- 
cised prior to encapsulation. Each PROM 
is also tested for AC performance to guar- 
antee that after customer programming, 
the product will meet DC and AC specifi- 
cation limits. 

Reading is accomplished by placing an ac- 
tive LOW signal on CSi and CS2, and ac- 
tive HIGH signals on CS3 and CS4. The 
contents of the memory location ad- 
dressedby the address lines (Ao - A9) will 
become available on the output lines (Oo 
-0 7 ). 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5 V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage (Pins 18, 20) 14.0V 


Electrical Characteristics Overthe Operating Range! 3 ’ 4 ! 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specifications. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 


Static Discharge Voltage > 1500V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Industrial! 1 ! 

— 40°C to +85°C 

5V ±10% 

Military! 2 ! 

— 55°Cto + 125°C 

5 V ±10% 


4. See “Introduction to CMOS PROMs” in this Data Book for general in- 
formation on testing. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

6. Due to the design of the differential cell in this device, I cc can only be 
accurately measured on a programmed array. 


Parameter 

Description 

Test Conditions 

7C281-30 

7C282-30 

7C281-45 
7C282 -45 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 



El 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql = 16.0 mA 


0.4 


0.4 

V 

Vm 

Input HIGH Level 

Guaranteed Input Logical HIGH 
Voltage for All Inputs 

2.0 


2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW 

Voltage for All Inputs 


0.8 


0.8 

V 

Iix 

Input Current 

GND <c Vin <. Vcc 

- 10 

+ 10 


+ 10 

pA 

loz 

Output Leakage Current 

Vol <L Vout 1 Vqh> Output Disabled 

-40 

+40 

-40 

+40 

pA 

los 

Output Short Circuit Current! 5 ! 

Vcc = Max., Vqut = GND 

-20 

-90 

-20 

-90 

mA 

Icc 

Power Supply Current! 6 ! 

Vcc = Max., 

Iqut = 0 mA 

Commercial 


100 


90 

mA 

Military 




120 

Vpp 

Program Voltage 


13 

14 

13 

14 

V 

VlHP 

Program HIGH Voltage 


3.0 


3.0 


V 

ViLP 

Program LOW Voltage 



0.4 


0.4 

V 

Ipp 

Program Supply Current 



50 


50 

mA 


Capacitance ! 4 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 
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OYPRFSS 
SEMICONDUCTOR 


AC Test Loads and Waveforms £ 4 1 

R1 250Q 


5V o — 
OUTPUT® 


30 pF 


5 Vo- 
OUTPUTo- 


R1 250Q 


1 1 


R2 

167fi 


5 pF T 


INCLUDING -±r 
JIG AND " 

SCOPE 

(a) 


R2 

167Q 


INCLUDING 
JIG AND “ 

SCOPE C281-4 

(b) High Z Load 


Equivalent to: 


THE:VENIN EQUIVALENT 
100Q 


OUTPUT o- 


-o 2.0V 


3.0V 

GND 


ALL INPUT PULSES 


■=?t 

< 5 ns - J U 


90% 

10% 

k- 


K 


90% 

10% 


<5 ns 

C281 -5 


Switching Waveforms 



Switching Characteristics Over the Operating Rangel 2 ’ 4 ! 


Parameters 

Description 

7C281— 30 
7C282— 30 

7C281-45 
7C282 -45 

Units 

Min. 

Max. 


Max. 

*AA 

Address to Output Valid 


30 


45 

ns 

tHZCS 

Chip Select Inactive to High Z 


20 


25 

ns 

*ACS 

Chip Select Active to Output Valid 


20 


25 

ns 
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Programming Information 

Programming support is available from Cypress as well as from a PROM Programming Information located at the end of this sec- 
number of third party software vendors. Fordetailedprogramming tion. Programming algorithms can be obtained from any Cypress 
information, including alisting of software packages, please see the representative . 

Table 1. Mode Selection 


Read or Output Disable 
Mode Other 


Read 


Output Disable 


Output Disable 


Output Disable 


Output Disable 


Program 


Program Verify 


Program Inhibit 


Intelligent Program 


Blank Check Ones 


Blank Check Zeros 


Notes: 

7. X = “don’t care” but not to exceed Vcc ±5%. 


Pin Functional 

A9 - Ao 

CS 4 

cs 3 

cs 2 

CS X 

5 

0 

0 

A 9 - Ao 

PGM 

VFY 

Vpp 

CSi 

D 7 - Do 

A 7 - Aq 

Vih 

Vih 

VlL 

VlL 

0 7 - O 0 

A 7 - Ao 

X 

X 

Vih 

X 

HighZ 

A 7 - Ao 

X 

VlL 

X 

X 

HighZ 

A 7 - Aq 

VlL 

X 

X 

X 

HighZ 

A 7 - Ao 

X 

X 

X 

Vih 

HighZ 

A 7 - Ao 

VlLP 

VlHP 

Vpp 

VlLP 

D 7 - Do 

A 7 - Ao 

VlHP 

VlLP 

Vpp 

VlLP 

0 

0 

1 

O 

A 7 - Ao 

VlHP 

VlHP 

Vpp 

VlLP 

HighZ 

A 7 - Ao 

VlLP 

VlHP 

Vpp 

VlLP 

D 7 - Do 

A 7 - Ao 

Vpp 

VlLP 

VlLP 

VlLP 

Ones 

A 7 - Aq 

Vpp 

VlHP 

VlLP 

VlLP 

Zeros 


DIP 

Top View 


°2 □ 11 
GND □ 12 



LCC/PLCC 
Top View 

~ 4 ^^ 2 ^ 282726 ^ 


r □ Q Q 

C281 -9 


Figure 1. Programming Pinouts 
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NORMALIZED ACCESS TIME NORMALIZED I 
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=_# CYPRESS 

SEMICONDUCTOR 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME 




-55 25 125 4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) SUPPLY VOLTAGE (V) 



NORMALIZED ACCESS TIME 



- 55 25 125 

AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


C281-10 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CY7C281 — 30DC 

D14 

Commercial 

CY7C281— 30JC 

J64 

CY7C281 — 30LC 

L64 

CY7C281 — 30PC 


45 

CY7C281-45DC 

D14 

Commercial 

CY7C281— 45JC 

J64 

CY7C281-45LC 

L64 

CY7C281— 45PC 

P13 

CY7C281 — 45DMB 

D14 

Military 

CY7C281 — 45KMB 

K73 

CY7C281 — 45LMB 

L64 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

30 


D12 

Commercial 


CY7C282— 30PC 

Pll 



CY7C282— 45DC 

D12 



CY7C282 — 45PC 

Pll 



CY7C282— 45DMB 

D12 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VOH 

1,2,3 

VoL 

1,2,3 

VlH 

1, 2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Ua 

7, 8, 9, 10, 11 

Ucs 

7, 8, 9, 10,11 


SMD Cross Reference 


SMD 


Cypress 

Number 

Suffix 

Number 

5962-87651 

01JX 

CY7C282— 45DMB 

5962-87651 

01KX 

CY7C281— 45KMB 

5962-87651 

01LX 

CY7C281 — 45DMB 

5962-87651 

013X 

C Y7C28 1 — 45LMB 


Document#: 38 -00056 -D 
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W SEMICONDUCTOR 


CY7C285 

CY7C289 


65,536 x 8 Reprogrammable 
Fast Column Access PROM 


Features 

• CMOS for optimum speed/power 

• Windowed for reprogrammability 

• Unique fast column access 
— t AA == 20 ns (commercial) 

— Iaa = 25 ns (military) 

• WAIT signal 

• User configurable chip select 
decoding (7C289) 

• EPROM technology, 100% program- 
mable 

• 5Y ±10% Vcct commercial and mili- 
tary 

• TTL-compatible I/O 

• Slim 300-mil package 

• Capable of withstanding >2001V stat- 
ic discharge 


Functional Description 

The CY7C285 and the CY7C289 are 
high-performance 65,536 by 8 -bit CMOS 
PROMs. The CY7C285 is available in a 
28-pin 300-mil package. It features a 
unique fast column access feature that al- 
low access times as fast as 20 ns for each 
byte in a 64-byte page. There are 1024 
pages in the device. The access time when 
changing pages will be 65 ns. In order to 
easily facilitate the use of the fast column 
access feature, a WAIT signal will be gen- 
erated to advise the processor of a page 
change. The CY7C289 also incorporates 
the fast column access feature and 
through the use of the ALE option adds 
either synchronous address registers or 
asynchronous address latches. The 
CY7C289 is particularly well suited to 
support applications using the CY7C601 
as well as other RISC or CISC micropro- 
cessors. It is available in a 32-pin 300-mil 
package. 


The CY7C285 and CY7C289 offer the 
advantage of low power, superior perform- 
ance, and programming yield The EPROM 
cell requires only 12.5 V for the super volt- 
age and low current requirements. The 
EPROM cells allow for each memory lo- 
cation to be 100 % tested, with each loca- 
tion being written into, erased, and re- 
peatedly exercised prior to encapsulation. 
Each PROM is also tested for AC per- 
formance to guarantee that after custom- 
er programming the product will meet 
DC and AC specification limits. 

Reading the CY7C285 is accomplished by 
placing an active LOW signal on the CS 
pin. Reading the CY7C289 is accom- 
plished by p lacing an active LOW signal 
on the CE pin and by placing active 
HIGH signals on the CSi or CS 2 pins as 
appropriate. The contents of the memory 
location addressed by the address lines 
(Ao - A 15 ) will become available on the 
output lines (Oq - O 7 ). 
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Selection Guide 



Description 

7C285-65 

7C289-65 

7C285-75 
7C289— 75 

7C285-85 

7C289-85 

Maximum Access Time (ns) 

Page Access Time 

65 

75 

85 

Column Access Time 

20 

25 

35 

Maximum Operating Current (mA) 

Commercial 

180 

180 

180 

Military 


200 

200 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 
(CY7C285: Pin 28 to Pin 14) 

(CY7C289: Pin 32 to Pin 12, 21) -0.5Vto+7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 

(CY7C285: Pin 22; CY7C289: Pin 26) 13.0V 


Electrical Characteristics Over the Operating Ranged 4 ] 


Capacitance^] 


Notes: 

1. Contact a Cypress representative for industrial temperature range 
specification. 

2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 


UV Exposure 7258Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Industrial 1 ] 

- 40°C to +85°C 

5V ± 10% 

Military! 2 ! 

- 55°Cto +125°C 

5V ± 10% 


4. See Introduction to CMOS PROMs in this Data Book for general in- 
formation on testing. 

5. Iol = 6.0 mA for military 7C285, Iol = 4.0 mAfor commercial 7C289, 
and Iol = 3.0 mA for military 7C289. 

6. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameters 

Description 

Test Conditions 

7C285-65, 75, 85 
7C289-65, 75, 85 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc == Min., Ioh = ~ 2.0 mA 

2.4 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA! 5 ! 


0.4 

V 

ViH 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage 
for All Inputs 

2.0 

Vcc 

V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage 
for All Inputs 


0.8 

V 

VcD 

Input Diode Clamp Voltage 


Note 4 

V 

Iix 

Input Load Current 

GND<Vi N < Vcc 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vout <. Vcc? Output Disabled 

-40 

+40 

pA 

los 

Output Short Circuit Current! 6 ] 

Vcc = Max., Vqut = GND 

-20 

-90 

mA 

!cc 

Vcc Operating Supply Current 

Vcc = Max., I our — 0 mA 

Com’l 


180 

mA 

Mil 


200 

mA 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

T A = 25°C,f= 1MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 
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'JS CYPRESS 
W SEMICONDUCTOR 


AC Test Loads and Waveform t 4 7 1 


R1 500Q 
(R1 658Q Mil) 


R1 500Q 
(R1 658Q Mil) 


OUTPUT O- 


INCLUDING 
JIG AND ‘ 
SCOPE 


333Q 
(403Q Mil) 


INCLUDING 
JIG AND ' 
SCOPE 


PF T 

NG 

wn — — — 1 — 


R2 

333Q 
(4030 Mil) 


Equivalent to: 


(a) 

THEiVENIN EQUIVALENT 

2000 

OUTPUT O A/VV 


(b) High Z Load 


CY7C285 

CY7C289 


ALL INPUT PULSES 


7 . 


90% 

10 % 


L- 


K 


Commercial 


2500 


Military 


Notes: 

7. NotethatRl andR2forthe7C7C289willbe961Q and510Q forcom- 
mercial (Thevenin equivalent is 333Q to 1.73V) and 1250Q and 
588Q for military (Thevenin equivalent is 400Q to 1.6V). 


7C285 Switching Characteristics Over the Operating Ranged 4 J 


Parameters 

Description 

7C285-65 

7C285-75 

7C285-85 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tRAC 

Slow Address Access Time (A 6 - A 15 ) 


65 


75 


85 

ns 

tCAA 

Fast Address Access Time (Ao - A 5 ) 


20 


25 


35 

ns 

tHZCS 

Output High Z from CS 


15 


20 


25 

ns 

Ucs 

Output Valid from CS 


15 


20 


25 

ns 

tWD 

Wait Delay from First Slow Address Change 


20 


25 


35 

ns 

tDW 

Wait Hold from Data Valid 

0 


0 


0 


ns 

t W w 

Wait Recovery from Last Address Change 


90 


110 


120 

ns 

tpWD 

Wait Pulse Width 

10 


12 


15 


ns 


7C289 Switching Characteristics Over the Operating Range! 3 ’ 4 1 


Parameters 

Description 

7C289-65 

7C289-75 

7C289-85 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tRACl 

Slow Address Access Time (Ag - A 15 ) 


65 


75 


85 

ns 

tCAAl 

Fast Address Access Time (Aq — A 5 ) 


20 


25 


35 

ns 

Uri 

Register Address Set-Up Time 

2 


4 


8 


ns 

tRAl 

Register Address Hold Time 

6 


6 


10 


ns 

tAR#! 

Register Address Set-Up 

8 


10 


15 


ns 

tRA#) 

Register Address Hold Time 

2 


4 


8 


ns 

tHZCS 

Output High Z from Clock HIGH 


20 


20 


25 

ns 

tACS 

Output Valid from Clock HIGH 


20 


20 


25 

ns 

tpwc 

Clock Pulse Width 

11 


13 


15 


ns 

tADH 

Data Hold Time 

5 


5 


5 



tsCE 

Chip Enable Set-Up 

2 


4 


8 


ns 

tHCE 

Chip Enable Hold 

6 


6 


10 


ns 


Notes: 

8. Parameters for the 7C289 with tAS option enabled. 
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Switching Characteristics for the 7C289 Over the Operating Ranged (continued) 


Parameters 

Description 

7C289-65 

7C289-75 

7C289-85 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tWDl 

Wait Delay from Clock LOW 

0 

19 

0 

25 

0 

30 

ns 

t\VD3^ 

Wait Delay from Clock HIGH 

0 

16 

0 

20 

0 

25 

ns 

tRAO™ 

Slow Address Access Time (A$ - A 15 ) 


65 


75 


85 

ns 

tcW 10 ! 

Fast Address Access Time (Ao - A 5 ) 


22 


30 


35 

ns 

tACEl 10 ! 

Output Valid from CE 


20 


25 


30 

ns 

tHZCE 1101 

Output High Z from CE 


20 


25 


30 

ns 


Address Set-Up Time 

5 


8 


12 


ns 

tlA™ 

Address Hold Time 

10 


12 


15 


ns 

tut 10 ) 

ALE Pulse Width 

10 


12 


15 


ns 

tpwD [10) 

Wait Pulse Width 

10 


12 


15 


ns 

tWD2 [101 

Wait Delay from First Slow AddressChange 


21 


25 


30 

ns 

tDW 2 [ 10 l 

Wait Hold from Data Valid 

0 


0 


0 


ns 

twW2 [10 ^ 

Wait Recovery from Last AddressChange 


90 


110 


120 

ns 

tCE S [1 °) 

CE Set-Up Time for High Z Outputs 

3 


4 


8 


ns 


Architecture Configuration Bits (7C289 only) 


Architecture 

Bit 

Architecture Verify 

Dq - D 7 

Function 

TAS 

Di 

0 = Erased 

Address Set-Up < Address Hold 

1 = PGMED 

Address Set-Up > Address Hold 

ALE 

d 2 

0 = Erased 

Input Registered (ADDR, CE, CSj, CS 2 ) 

1 = PGMED 

Input Latched (ADDR, CE, CSi, CS 2 ) 

ALEP 

d 3 

0 = Erased 

ALE = LOW, Addresses Latched 

1 = PGMED 

ALE = HIGH, Addresses Latched 

WAITC 

d 4 

0 = Erased 

WAIT Follows the Falling Edge of CP 

1 = PGMED 

WAIT Follows the Rising Edge of CP 

WAITP 

d 5 

0 = Erased 

WAIT Signal Active LOW 

1 = PGMED 

WAIT Signal Active HIGH 

CS1E 

d 6 

0 = Erased 

CSi (Pin 24) = LOW, Disables Outputs 

1 = PGMED 

CSi (Pin 24) = HIGH, Disables Outputs 

CS2E 

D 7 

0 = Erased 

CS 2 (Pin 16) = LOW, Disables Outputs 

1 = PGMED 

CS 2 (Pin 16) = HIGH, Disables Outputs 


Architecture Byte (10000H) 
D 7 D 0 

C 7 Q C 5 C 4 C 3 C 2 Ci Co 


Notes: 

9. Parameters for the 7C289 with WAITC option enabled. 

10. Parameters for the 7C289 with ALE option enabled. 


Bit Map 


Programmer Address (Hex.) 

RAM Data 

0000 

Data 

FFFF 

Data 

10000 

Control Byte 


3-156 






















































































































































' CYPRESS 
SEMICONDUCTOR 


CY7C285 

CY7C289 


Switching Waveforms for the 7C289 (continued) 
Using WAIT 


CS-), CS 2 

O 0 - 0 7 

A6 - A 15 

Ao - A 5 

CE 

CP 

WAIT 









CY7C285 

CY7C289 



Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
7C285 and 7C289 in the windowed package. For this reason, an 
opaque label should be placed over the window if the PROM is 
exposed to sunlight or fluorescent lighting for extended periods 
of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum dose (UV intensity mul- 
tipled by exposure time) or 25 Wsec/cm 2 . For an ultraviolet lamp 
with a 12 mW/cm 2 power rating, the exposure time would be ap- 
proximately 35 minutes. The 7C285 or 7C289 needs to be within 


1 inch of the lamp during erasure. Permanent damage may result 
if the PROM is exposed to high-intensity UV light for an ex- 
tended period of time. 7258 Wsec/cm 2 is the recommended maxi- 
mum dosage. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 1. CY7C285 Mode Selection 


Mode 


Pin Function 

Read or Output Disable 

Ais 

A14 

€5 

WAIT 

O 

O 

e 

Other 

Vpp 

LATCH 


VFY 

D 7 - Do 

Read (within a page: - A 15 stable) 

A15 

A14 

Vil 

One 

O 7 - Oo 

Read (page break: - A 15 transition) 

AiS 

A 14 

Vil 

Pulse LOW 

O 7 - Oo 

Output Disable 

A15 

A14 

ViH 

Output 

High Z 

Program 

Vpp 

VlLP 

VlLP 

ViHP 

D 7 “ D 0 

Program Inhibit 

Vpp 

ViLP 

ViHP 

ViHP 

High Z 

Program Verify 

Vpp 

VlLP 

V IHP 

VlLP 

0 

1 

9 

Blank Check 

Vpp 

VlLP 

ViHP 

VlLP 

Zeros | 



Table 2. CY7C289 Mode Selection 


Mode 


Pin Function^ 

Read or Output Disable 

a 9 

A8 

A* 

As 

A4 

A 3 

Ais 

A14 

Other 

A9 

A8 

A* 

As 

A4 

A3 

Vpp 

LATCH 

Registered Input Read (FCA) 

a 9 

Ag 

A6 

As 

A4 

a 3 

Ais 

A14 

Registered Input Read (page break) 

a 9 

Ag 

A 6 

As 

A4 

a 3 

A15 

A14 

Latched Input Read (FCA) 

a 9 

As 

A 6 

As 

A4 

a 3 

Ais 

A14 

Latched Input Read (page break) 

a 9 

As 

A6 

As 

A4 

a 3 

AlS 

A14 

Output Disable 

a 9 

As 

A6 

As 

A4 

a 3 

Ais 

A14 

Output Disable (default architecture) 

a 9 

As 

A6 

As 

A4 

a 3 

Ais 

A14 

Output Disable (default architecture) 

a 9 

As 

A6 

As 

A4 

a 3 

Ais 

A14 

Program 

a 9 

Ag 

A6 

As 

A4 

a 3 

Vpp 

Vilp 

Program Inhibit 

a 9 

As 

A 6 

As 

A4 

a 3 

Vpp 

Vilp 

Program Verify 

a 9 

As 

A 6 

As 

A4 

a 3 

Vpp 

Vihp 

Blank Check 

a 9 

As 

A6 

As 

A4 

a 3 

Vpp 

Vilp 

Program Address Set-Up/Hold Option 

Vrh 

Vihp 

Vilp 

X 

X 

Vilp 

Vpp 

Vilp 

Program Address/Latch Option 

V hh 

ViHP 

Vihp 

X 

X 

Vilp 

Vpp 

Vilp 

Program ALE Polarity Option 

Vhh 

Vihp 

Vilp 

X 

X 

Vihp 

Vpp 

Vilp 

Program Edge Trigger for WAIT 

Vhh 

Vilp 

Vihp 

X 

X 

Vilp 

Vpp 

Vilp 

Program WAIT Polarity 

Vhh 

Vilp 

Vihp 

X 

X 

Vihp 

Vpp 

Vilp 

Program CSi, CS 2 Polarity 

Vhh 

Vihp 

Vihp 

cs 2 

CSi 

Vihp 

Vpp 

Vilp 
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Read or Output Disable 
Mode Other 


Registered Input Read (FCA) 


Registered Input Read (page break) 


Latched Input Read (FCA) 


Latched Input Read (page break) 


Output Disable 


Output Disable (default architecture) 


Output Disable (default architecture) 


Program 


Program Inhibit 


Program Verify 


Blank Check 


Program Address Set-Up/Hold Option 


Program Address/Latch Option 


Program ALE Polarity Option 


Program Edge Trigger for WAIT 


Program WAIT Polarity 


Program CSi, CS 2 Polarity 


Pin Function^ 1 ! 

CSj 

cs 2 

CE 

CP/AL 

WAIT 

0 

1 

O 

0 

PGM 

GND 

NC 

NC 

VFY 

D7 - Do 

VlL 

Vil 

Vil 

CLK 

One 

0 

O 

1 

t"- 

O 

VlL 

Vil 

Vil 

CLK 

Zero 

O7 - Oo 

VlL 

Vil 

Vil 

LATCH 

One 

0 

<1 

1 

9 

Vil 

Vil 

Vil 

LATCH 

Pulse LOW 

O7 - Oo 

X 

X 

Vih 

X 

Output 

HighZ 

X 

Vil 

X 

X 

Output 

HighZ 

Vil 

X 

X 

X 

Output 

HighZ 

VlLP 

VlLP 

X 

X 

Vihp 

D 7 -D! 

VlHP 

VlLP 

X 

X 

Vihp 

HighZ 

VlHP 

VlLP 

X 

X 

Vilp 

O7 - Oi 

VlHP 

VlLP 

X 

X 

VlLP 

Zeros 

VlLP 

VlLP 

X 

X 

Vihp 

X 

VlLP 

VlLP 

X 

X 

Vihp 

X 

VlLP 

VlLP 

X 

X 

Vihp 

X 

VlLP 

VlLP 

X 

X 

Vihp 

X 

VlLP 

VlLP 

X 

X 

Vihp 

X 

VlLP 

VlLP 

X 

X 

Vihp 

X 


11. X = “don’t care” but not to exceed Vcc ±5%. 

DIP 

Ag C 3 V CC 

As C 2 27 3 A 10 

Arc 3 26 J An 

A6 c 4 25 D A12/A14 

A 5 C 5 24 3 A 13 /A 15 

A4 C 6 70285 23 J latch 

A3 C 7 22 U Vpp 

a 2 C 8 21 3 PGM 

Ai C 9 20 D VFY 


LCC 

mNOOffi q°^ 

< < < < :> < < 

/ 4 3 2|t32313o\ 

A 5 J > 5 29C A 12 /A 14 

A 4 p 6 28S A 13 /A 15 

A 3 ?7 7C285 27S LATCH 

NC p 8 /""S 26S Vpp 

A 2 r 9 ( ) 25s NO 

A 1 ? 10 24C PGM 

Ao >11 23< VFY 

GND p 12 22S D 7 

Do J> 13 21 S GND 

L 14151617181920 J 


Ao L 11 
GND C 12 
D 0 C 13 
Di C 14 
D 2 C 15 
GND C 16 


32 3 V CC 
31 3 A 10 
30 : An 
29 3 A 12 /A 14 
28 H A 13 /A 15 
( 27 3 LATCH 
26 3 Vpp 
\ 25 3 NC_ 

' 24 3 PGM 
23 3 VFY 
22 3 D 7 
21 3 GND 

20 3 d 6 

19 3 d 5 
18 3 D 4 
17 3 D 3 

C285-14 


4 3 2 , 1,3231 30 > 

- 29 C As/An 

5 28S A 9 /A 10 

" 7C289 27^ L^TCH 

3 26s Vpp 

) C J 25^ N0_ 

10 V J 2A< PGM 

11 23 S VFY 

12 225 D 7 

13 21 < D 6 

14151617181920 J 


Figure 1. Programming Pinouts 


3-160 













































































































































CY7C285 

CY7C289 


ASSES' M r , vpi?F c ;s 
■"-z=ss & SEMICONDUCTOR 

Ordering Information^ 12 ! 



Ordering Code 

Package 

Type 

Operating 

Range 

65 

CY7C285 — 65PC 

P21 

Commercial 

CY7C285 — 65 WC 

W22 

75 

CY7C285-75PC 

P21 

Commercial 

CY7C285 — 75 WC 

W22 

CY7C285 — 75DMB 

D22 

Military 

CY7C285 — 75LMB 

L55 

CY7C285 — 75QMB 

Q55 

CY7C285— 75WMB 

W22 

85 

CY7C285 — 85PC 

P21 

Commercial 

CY7C285 — 85 WC 

W22 

CY7C285— 85DMB 

D22 

Military 

CY7C285 — 85LMB 

L55 

CY7C285 — 85QMB 

Q55 

CY7C285— 85WMB 

W22 


Speed 

(ns) 

Ordering Code 

Package 

Operating 

Range 

65 

CY7C289— 65WC 

W32 

Commercial 

75 

CY7C289— 75WC 

W32 

Commercial 

CY7C289— 75DMB 

D32 

Military 

CY7C289 — 75LMB 

L55 

CY7C289 - 75QMB 

Q55 

CY7C289— 75WMB 

W32 

85 

CY7C289- 85WC 

W32 

Commercial 

CY7C289 — 85DMB 

D32 

Military 

CY7C289— 85LMB 

L55 

CY7C289— 85QMB 

Q55 

CY7C289— 85WMB 

W32 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vffl 

1,2,3 

ViL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

*AA 

7, 8, 9, 10,11 

tCAA 

7, 8, 9, 10, 11 

Iacs 

7, 8, 9, 10,11 

tAC# 3 1 

7, 8, 9, 10, 1 1 


Notes: 

12. Most of these products are available inindustrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 

13. CY7C289 only. 

Document#: 38-00097-E 
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CY7C287 

SEMICONE^CTOR 65,536 x 8 Reprogrammable 

Asynchronous/Registered PROMs 


Features 

• CMOS for optimum speed/power 

• Windowed for reprogrammability 

• High speed 

— t SA = 45 ns (7C287) 

— t CO = 15 ns (7C287) 

— t A cc = 50ns (7C286) 

• Low power 

— 120 mA active 
— 40 mA standby (7C286) 

• On-chip, edge-triggered output 
registers (7C287) 

• Programmable synchronous (7C287 
only) or asynchronous output enable 

• EPROM technology, 100% 
programmable 

• 5V ± 10% Vcc> commercial and 
military 

• TTL-compatible I/O 

• Slim 300-mil package (7C287) 

• Capable of withstanding >2001V stat- 
ic discharge 


Functional Description 

The CY7C286 and the CY7C287 are 
high-performance 65,536 by 8-bit CMOS 
PROMs. The CY7C286 is configured in 
the JEDEC-standard 512K EPROM pin- 
out and is available in a 28-pin, 600-mil 
package. Power consumption is 120 mA in 
the active mode and 40 mA in the standby 
mode. Access time is 50 ns. The CY7C287 
has registered outputs and operates in the 
synchronous mode. E can also be pro- 
grammed into the synchronous mode, Es- 
It is available in a 28-pin, 300-mil pack- 
age. The address set-up time is 45 ns and 
the time from clock HIGH to output valid 
is 15 ns. 

Both the CY7C286 and the CY7C287 are 
available in a cerDIP package equipped 
with an erasure window to provide repro- 
grammability. When exposed to UV light, 
the PROM is erased and can be repro- 
grammed. The memory cells utilize prov- 
en EPROM floating-gate technology and 
byte-wide intelligent programming algo- 
rithms. 


The CY7C286 and the CY7C287 offer 
the advantage of low power, superior 
performance, and programming yield. 
The EPROM cell requires only 12.5V for 
the supervoltage and low current require- 
ments allow for gang programming. The 
EPROM cells allow for each memory 
location to be 100% tested with each 
location being written into, erased, and 
repeatedly exercised prior to encapsula- 
tion. Each PROM is also tested for AC 
performance to guarantee that the prod- 
uct will meet DC and AC specification 
limits after customer programming. 

Reading the CY7C286 is accomplishe dby 
placing active LOW signals on the OE 
and EE pins. Reading the CY7C287 is ac- 
complished by placing an active LOW sig- 
nal on E/Es- The contents of the memory 
location addressed by the address lines 
(Ao - A15) will become available on the 
output lines (Oo - O7) on the next rising 
of CP. 
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Selection Guide 



7C286-50 

7C286-60 

7C286-70 

Maximum Access Time (ns) 

50 

60 

70 

Maximum Operating Current (mA) 

Com’l 

120 

120 

90 

Mil 


150 

120 



7C287-45 

7C287-55 

7C287-65 

Maximum Set-Up Time (ns) 

45 

55 

65 

Maximum Clock to Output (ns) 

15 

20 

25 

Maximum Operating Current (mA) 

msmi 

120 

120 

120 

Mil 


150 

150 


Maximum Ratings 

(Above which the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to + 7.0 V 

(Pin 28 to Pin 14) 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage (Pin 22) 13.0V 


UVExposure 7258Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015.2) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

V C c 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial U 

- 40°Cto +85°C 

5V ± 10% 

Military^ 

- 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

7C286-50 

7C286-60 

7C286-70 

Units 

7C287— 45 

7C287-55 

7C287-65 

mst 


mnt 


[2231 


VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = ~ 2.0 mA 

EM 


mi 


EM 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 

Com’l 


mi 


mstt 


mu 

V 

Vcc = Min., Iql = 6.0 mA 

Mil 




mi 



VlH 

Input HIGH Voltage 

Guaranteed Input Logical HIGH 
Voltage for Inputs 

2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

V 

VlL 

Input LOW Voltage 

Guaranteed Input Logical LOW 
Voltage for Inputs 


0.8 


0.8 


0.8 

V 

Iix 

Input Load Current 

GND < Vin <. Vcc 

mi 

wsrm 

mu 


moi 

msM 

EES 

VcD 

Input Diode Clamp Voltage 


Note 4 


loz 

Output Leakage Current 

GND < Vqut <. Vcc> 

Output Disabled 

-40 

+40 

-40 

+40 

-40 

+40 

pA 

los 

Output Short Circuit 

Current 


-20 

-90 

-20 

-90 

-20 

-90 

mA 

k:c 

(7C286) 

V C c Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA 

Com’l 


mu i 


ms 


Bl 

mA 

mm 




£| 


msi 

Ice 

(7C287) 

V C c Operating 

Supply Current 

Vcc = Max., 

Iout = 0 mA 



mi 


mu 


mi 


Mil 




m n 


mi 

| 

Standby Supply Current 

V CC = Max., CE = HIGH 
Iout = 0 mA 

Com’l 


mm 


mm 


mi 

mA 

ESDI 






mm 


Notes: 

1. Ta is the “instant on” case temperature. 4. See Introduction to CMOS PROMs for general information on 

2. Contact a Cypress representative for industrial termperature range testing. 

specifications. 5. Short circuit test should not exceed 30 seconds. 

3 . See the last page of this specification for Group A subgroup testing in- 6. Only the CY7C286 has a standby mode, 
formation. 
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Capacitance M 


Parameters 


Qn 


Description 


InputCapacitance 


utput Capacitance 


AC Test Loads and Waveform M 


R1 500X1 
(R1 658X1 MIL) 


Test Conditions 


Ta = 25 C, f = 1 MHz, 
V CC = 5.0V 


Ri 500a 

(R1 658a MIL) 


INCLUDING 
JIG AND ~ 
SCOPE “ 


333X1 
(403a MIL) 


INCLUDING 
JIG AND -=t- 
SCOPE ~ 


333X1 
(403a MIL) 


CY7C286 

CY7C287 



ALL INPUT PULSES 


(b) High Z Load 



Equivalent to: 


THEiVENIN EQUIVALENT 

200X1 

OUTPUT O VA 

Commercial 


Military 


7C286 Switching Characteristics Over the Operating Ranged 4 J 


7C286-50 


Commercial 


Military 


Parameters 

Description 

tACC 

Address Access Time 

tCE 

Output Valid from CE 

tOE 

Output Valid from OE 

tDF 

Output Tri-State from CE/OE 

tpu 

Chip Enable to Power-Up 

tPD 

Chip Disable to Power-Down 



Parameters 


tSA 


7C287 Switching Characteristics Over the Operating Ranged 3 ’ 4 J 


7C287-45 

Description Min. 


Address Set-Up to Clock HIGH 


Address Hold from Clock HIGH 


Clock HIGH to Output Valid 


Output High Z from E 


Output Valid from E 


Clock Pulse Width 


E s Set-Up to Clock HIGH 


E s Hold from Clock HIGH 


Output High Z from CLK/Es 


I tcps^ | Output Valid from CLK/Eg | | 20) 

Note: _ 

7. Parameters with synchronous Es option. 
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CY7C286 

CY7C287 


' 1 f!" -F~ §M»lDUCTOR - - - ■ " 

Architecture Configuration Bits 

Architecture Architecture Verify 

Bit Device Do Function 


E/Es 7C287 Dq 0 = Erased Asynchronous Output Enable (Pin 20 = E) 



Switching Waveform for the 7C286 



Switching Waveform for the 7C287 
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CY7C286 

CY7C287 


1 inch of the lamp during erasure. Permanent damage may result 
if the PROM is exposed to high-intensity UV light for an ex- 
tended period of time. 7258 Wsec/cm 2 is the recommended maxi- 
mum dosage. 

Programming Modes 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 

Table 1. CY7C286 Mode Selection 


Mode 


Pin Functional 

Read or Output Disable 

Aio 

An 

CE 

OE 

0 

1 

o 

o 

Other 

pGm 

LATCH 

VFY 

Vpp 

D 7 - Do | 

Read 

Aio 

An 

VlL 

VlL 

o 

0 

1 

r- 

o 

Output Disable 

Aio 

An 

X 

ViH 

High Z 

Output Disable & Power Down 

Aio 

An 

ViH 

X 

High Z 

Program 

Vilp 

Vilp 

Vihp 

Vpp 

D 7 — Dq 

Program Verify 

Vihp. 

Vilp 

Vilp 

Vpp 

o 

0 

1 

o 

Program Inhibit 

VlHP 

Vilp 

Vihp 

Vpp 

High Z 

Blank Check 

Vihp 

Vilp 

Vilp 

Vpp 

Zeros 


Table 2. CY7C287 Mode Selection 


Mode 


Pin Functional 

Read or Output Disable 

CP 

Al4 

E,E S 

Ais 

0 7 - Oo 

Other 

PGM 

LATCH 

VFY 

Vpp 

I>7 - Do 

Synchronous Read 

Vil/Vih 

Al4 

VlL 

A 15 

0 7 - Oo 

Output Disable - Asychronous 

X 

Ah 

ViH 

A 15 

High Z 

Output Disable - Synchronous 

Vil/Vih 

Al4 

ViH 

Ais 

High Z 

Program 

Vilp 

Vilp 

Vihp 

Vpp 

D 7 - Do 

Program Verify 

Vihp 

Vilp 

Vilp 

Vpp 

o 

0 

1 

o 

Program Inhibit 

Vihp 

Vilp 

Vihp 

Vpp 

High Z 

Blank Check 

Vihp 

Vilp 

Vilp 

Vpp 

Zeros 


Note: 

8. X = “don’t care” but not to exceed Vcc ±5%. 


I^SyjTCTFRESS 

SEMICONDUCTOR = ===== : 

Erasure Characteristics 

Wavelengths of light less than 4000 angstroms begin to erase the 
7C286 and 7C287 in the windowed package. For this reason, an 
opaque label should be placed over the window if the PROM is 
exposed to sunlight or fluorescent lighting for extended periods 
of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 angstroms for a minimum dose (UV intensity mul- 
tiplied by exposure time) or 25 Wsec/cm 2 . For an ultraviolet lamp 
with a 12 mW/cm 2 power rating, the exposure time would be ap- 
proximately 35 minutes. The 7C286 or 7C287 needs to be within 
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Ordering Informational 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

50 

CY7C286-50PC 

P15 

Commercial 

CY7C286— 50WC 

W16 

60 

CY7C286 — 60PC 

P15 

Commercial 

CY7C286 — 60WC 

W16 

CY7C286— 60DMB 

D16 

Military 

CY7C286 — 60LMB 

L55 

CY7C286 — 60QMB 

Q55 

CY7C286 — 60WMB 

W16 

70 

CY7C286— 70PC 

P15 

Commercial 

CY7C286— 70WC 

W16 

CY7C286— 70DMB 

D16 

Military 

CY7C286 — 70LMB 

L55 

CY7C286— 70QMB 

Q55 

CY7C286— 70WMB 

W16 

80 

CY7C286— 80WMB 

W16 

Military 

CY7C286— 80QMB 

Q55 


CY7C286 

CY7C287 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

45 

CY7C287— 45PC 

P21 

Commercial 

CY7C287— 45WC 

W22 

55 

CY7C287— 55PC 

P21 

Commercial 

CY7C287-55WC 

W22 

CY7C287— 55DMB 

D22 

Military 

CY7C287— 55LMB 

L55 

CY7C287— 55QMB 

Q55 

CY7C287— 55WMB 

W22 

65 

CY7C287 — 65PC 

P21 

Commercial 

CY7C287-65WC 

W22 

CY7C287— 65DMB 

D22 

Military 

CY7C287 — 65LMB 

L55 

CY7C287— 65QMB 

Q55 

CY7C287— 65WMB 

W22 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics Switching Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V OL 

1,2,3 

Vffl 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 

W 10 1 

1,2,3 


Device 

Parameters 

Subgroups 

7C286 

tACC 

7, 8, 9, 10,11 

tCE 

7, 8,9, 10,11 

tOE 

7, 8, 9, 10, 11 

7C287 

tSA 

7, 8, 9, 10, 11 

tHA 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

tDOE 

7, 8, 9, 10, 11 

tpwc 

7, 8, 9, 10, 11 


Notes: 

9. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 

10. CY7C286 only. 

Document#: 38-00103-E 
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This is an abbreviated datasheet. 
Contact a Cypress representative 
for complete specifications. 


CY7C291 

CY7C292 


CYPRESS 


W SEMICONDUCTOR 


Reprogrammable 2048 x 8 

PROM 


Features 

• Windowed for reprogrammability 

• CMOS for optimum speed/power 

• High speed 

— 35 ns (commercial) 

— 35 ns (military) 

• Low power 

— 330 mW (commercial) 

— 413 mW (military) 

• EPROM technology 100% 
programmable 

• Slim 300-mil or standard 600-mil 
packaging available 

• 5V ± 10% Vcc» commercial and 
military 

• TTL-compatible I/O 

• Direct replacement for bipolar 
PROMs 


• Capable of withstanding > 2000V 
static discharge 

Functional Description 

The CY7C291 and CY7C292 are high- 
performance 2048-word by 8-bit CMOS 
PROMs. They are functionally identical, 
but are packaged in 300-mil and 600-mil 
wide plastic and hermetic DIP packages 
respectively. The 300-mil ceramic DIP 
package is equipped with an erasure win- 
dow; when exposed to UV light the 
PROM is erased and can then be repro- 
grammed. The memory cells utilize prov- 
en EPROM floating gate technology and 
byte-wide intelligent programming algo- 
rithms. 

The CY7C291 and CY7C292 are plug-in 
replacements for bipolar devices and offer 
the advantages of lower power, superior 


performance, and programming yield. The 
EPROM cell requires only 12.5V for the 
super voltage, and low current require- 
ments allow for gang programming. The 
EPROM cells allow each memory loca- 
tion to be tested 100% because each loca- 
tion is written into, erased, and repeatedly 
exercised prior to encapsulation. Each 
PROM is also tested for AC performance 
to guarantee that after customer pro- 
gramming, the product will meet DC and 
AC specification limits. 

Reading is accomplished by placing an ac- 
tive LOW signal on CSi, and active 
HIGH signals on CS2 and CS3. The con- 
tents of the memory location addressed 
by the address lines (Ao - A10) will be- 
come available on the output lines (Oq - 

07). 




7C291-35 

7C292-35 

7C291-50 
7C292— 50 

Maximum Access Time (ns) 

35 

50 

Maximum Operating 

Current (mA) 

STD 

Commercial 

90 

90 

Military 

120^ 

120 

L 

Commercial 

60 

60 


3 


1. 7C291 only. 
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CY7C291A 

CY7C292A/CY7C293A 


s? SEMICONDUCTOR Reprogrammable 2K x 8 PROM 


Features 

• Windowed for reprogrammability 

• CMOS for optimum speed/power 

• High speed 

— 20 ns (commercial) 

— 25 ns (military) 

• Low power 

— 660 mW (commercial and military) 

• Low standby power 

— 220 mW (commercial and military) 

• EPROM technology 100% program- 
mable 

• Slim 300-mil or standard 600-mil 
packaging available 

• 5Y ± 10% Vcc, commercial and 
military 

• TTL-compatible I/O 


• Direct replacement for bipolar 
PROMs 

• Capable of withstanding > 2001V stat- 
ic discharge 

Functional Description 

The CY7C291A, CY7C292A, and 

CY7C293A are high-performance 2K- 
word by 8-bit CMOS PROMs. They are 
functionally identical, but are packaged in 
300-mil (7C291A, 7C293A) and 600-mil 
wide plastic and hermetic DIP packages 
(7C292A). The CY7C293A has an auto- 
matic power down feature which reduces 
the power consumption by over 70% 
when deselected. The ceramic package 
may be equipped with an erasure window; 
when exposed to UV light the PROM is 
erased and can then be reprogrammed. 
The memory cells utilize proven EPROM 
floating-gate technology and byte-wide in- 
telligent programming algorithms. 


The CY7C291A, CY7C292A, and 

CY7C293A are plug-in replacements for 
bipolar devices and offer the advantages 
of lower power, reprogrammability, supe- 
rior performance, and programming 
yield. The EPROM cell requires only 
12.5V for the supervoltage and low cur- 
rent requirements allow for gang pro- 
gramming. The EPROM cells allow for 
each memory location to be tested 100%, 
as each location is written into, erased, 
and repeatedly exercised prior to encap- 
sulation. Each PROM is also tested for 
AC performance to guarantee that after 
customer programming the product will 
meet DC and AC specification limits. 

A read is accomplished by placing an ac- 
tive LOW signal on Q>i, and active 
HIGH signals on CS2 and CS3. The con- 
tents of the memory location addressed by 
the address line (Ao - A10) will become 
available on the output lines (Oq - O 7). 


Logic Block Diagram 


Pin Configurations 



DIP 


Top View 


A7 

A« 

A4 

A3 

a 2 

Ai 

Ao 

0 0 

01 

0 2 
QNO 


C291A-2 



LCC/PLCC (Opaque Only) 
Top View 





O' <5*1 ZSSS 

C291A-3 


Window available on 
7C291A and 7C293A 
only. 


Selection Guide 



7C291A— 20 
7C292A— 20 
7C293A— 20 

7C291A— 25 
7C292A— 25 
7C293A— 25 

7C291A— 30 
7C292A— 30 
7C293A— 30 

7C291AL— 35 
7C292AL— 35 
7C293AL— 35 
7C291A— 35 
7C292A— 35 
7C293A— 35 

7C291AL— 50 
7C292AL— 50 
7C293AL— 50 
7C291A— 50 
7C292A— 50 
7C293A— 50 

Maximum Access Time (ns) 

20 

25 

30 

35 

50 

Maximum Operating 
Current (mA) 

Standard 

Commercial 

120 

90 


90 

90 

Military 


120 

120 

90 

90 

L 

Commercial 




60 

60 

Standby Current (mA) 

7C293A Only 

Commercial 

40 

30 


30 

30 

EMSSS3HI 


40 

40 

40 

40 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Program Voltage 13.0V 

UV Exposure 7258Wsec/cm 2 

Electrical Characteristics Over the Operating Rangel 3 ’ 4 ! 


CY7C291A 

CY7C292A/CY7C293A 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V±10% 

Industrial! 

— 40°C to + 85°C 

5V±10% 

Military! 2 ! 

- 55°Cto + 125°C 

5V ±10% 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Input Diode Clamp Voltage 


Output Leakage Current 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., 

Iql = _ 16.0 mA 


Guaranteed Input Logical 2.0 
HIGH Voltage for All Inputs 


Guaranteed Input Logical 
LOW Voltage for All Inputs 


GND < Vjn < Vcc 


GND <. Vout <. Vcg 
Output Disabled 


7C291A— 20 7C291A— 25 7C291A-30 

7C292A— 20 7C292A-25 7C292A-30 

7C293A— 20 7C293A-25 7C293A-30 

Min. | Max. Min. | Max. Min. | Max. Units 

V 


0.4 



+10 -10 +10 -10 


Note 4 


Output Short Circuit Current! 5 ! I Vcc = Max., Vqut = GND 


Com’l 


Vcc Operating Supply Current Vcc = Max., 
Iout = 0 mA 


Standby Supply Current 
(7C293AOnly) 


Programming Supply Voltage 


Programming Supply Current 


Input HIGH Programming 
Voltage 


Input LOW Programming 
Voltage 


Vcc — Max.. 
CSl> V m 



- 10 

+ 10 

- 10 

+ 10 

- 10 

-20 

-90 

-20 

-90 

-20 


120 


120 





120 



40 


40 





40 


12 

13 

12 

13 

12 


50 




3.0 


3.0 


3.0 


0.4 


0.4 



Notes: 

1. Contact a Cypress representative for industrial temperature range 4. See the “Introduction to CMOS PROMs” section of the Cypress Data 


specifications. 

2. Ta is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 


Book for general infromation on testing. 

For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
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SEMICONDUCTOR 


CY7C291A 

CY7C292A/CY7C293A 


Electrical Characteristics Over the Operating Ranged’ (continued) 


Parameters 

Description 

Test Conditions 

7C291AL— 35,50 
7C292AL-35, 50 
7C293AL— 35, 50 

7C291A— 35, 50 
7C292A— 35, 50 
7C293A— 35, 50 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 4.0 mA 

2.4 




V 

VoL 

Output LOW Voltage 

Vcc ~ Min., Iol ~ — 16.0mA 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 

Guaranteed Input Logical 
HIGH Voltage for All Inputs 

2.0 


2.0 


V 

VlL 

Input LOW Voltage 

Guaranteed Input Logical 
LOW Voltage for All Inputs 


0.8 


0.8 

V 

Iix 

Input Load Current 

GND <. Vin Vcc 

- 10 

+ 10 

- 10 

+ 10 

pA 

V C D 

Input Diode Clamp Voltage 


Note 4 

loz 

Output Leakage Current 

GND < Vout <. Vco 

Output Disabled 

- 10 

+10 

- 10 

+ 10 

fxA 

los 

Output Short Circuit Current^ 

Vcc = Max., Vqut = GND 

-20 

-90 

-20 

-90 

mA 

Icc 

Vcc Operating Supply Current 

Vcc = Max., 
Vin = 2.0V 

Commercial 


60 


90 

mA 

Military 




90 

ISB 

Standby Supply Current 
(7C293AOnly) 

Vcc = Max., 
CSi>V m 

Commercial 


30 


30 

mA 

Military 




40 

Vpp 

Programming Supply Voltage 


12 

13 

12 

13 

V 

Ipp 

Programming Supply Current 



50 


50 

mA 

VfflP 

Input HIGH Programming Voltage 


3.0 


3.0 


V 

VlLP 

Input LOW Programming Voltage 



0.4 


0.4 

V 


Capacitance M 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f= 1MHz, 

V CC = 5.0V 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 
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CY7C291A 

CY7C292A/CY7C293A 


~ — = SEMCONDUCTOR 


AC Test Loads and Waveforms 1 4 1 


5V o— 
OUTPUT °— 


R1 250Q 


30 pF -r 


INCLUDING-±r 
JIG AND “ 
SCOPE 


5V o— 
OUTPUT 0- 


R1 250Q 


R2 

167Q 


5pF T 


INCLUDING^ 

JIG AND " 
SCOPE 


R2 

167Q 


(a) (b) High Z Load 

Equivalent to: THEVENIN EQUIVALENT 

100Q 

OUTPUT o wv o 2.0V C291A-6 


3.0V 

GND 

<5 ns 


ALL INPUT PULSES 



L- 


<.5 ns 


C291A-5 




-*• tpo 

^ 50% 

tpu 


V CC 

SUPPLY 

CURRENT 

\ 

^ 50% 

Ao~A-|o \ 

ADDRESS 7 









CS 2 — CS 3 

ns 1 



< 


seehI 


k- 

- Ucs *| 

N. 

O 

1 

O 

O 



^ | 


C291A-7 


Switching Characteristics Over the Operating Rangel 3 ’ 4 ! 


Parameters 

Description 

7C291A-20 
7C292A— 20 
7C293A-20 

7C291A— 25 
7C292A— 25 
7C293A-25 

7C291A— 30 
7C292A— 30 
7C293A— 30 

7C291AL— 35 
7C292AL— 35 
7C293AL— 35 
7C291A— 35 
7C292A— 35 
7C293A— 35 

7C291AL— 50 
7C292AL— 50 
7C293AL— 50 
7C291A— 50 
7C292A— 50 
7C293A— 50 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAA 

Address to Output Valid 


20 


25 


30 


35 


50 

ns 

tHZCSl 

Chip Select Inactive to High Z 


15 


20 


20 


25 


25 

ns 

tACSl 

Chip Select Active to Output Valid 


mm 




20 


25 


25 

ns 

tHZCS2 

Chip Select Inactive to High Z 
(7C293ACSi Only)! 6 ! 


22 


27 


32 


35 


45 

ns 

tACS2 

Chip Select Active to Output Valid 
(7C293ACSi Only)! 6 ! 






32 




45 

H 

tpu 

Chip Select Active to Power-Up 
(7C293ACSi Only) 

0 


0 


0 


0 


0 



tpD 

Chip Select Inactive to Power-Down 
(7C293ACSi Only) 


22 


27 


32 


35 


45 

ns 


Notes: 

6. tnzcS2 a nd tACS2 refer to 7C293A CSi only. 


3-173 


PROMs 











































CYPRESS 

SEMICONDUCTOR 


CY7C291A 

CY7C292A/CY7C293A 


Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase 
these PROMs. For this reason, an opaque label should be placed 
over the window if the PROM is exposed to sunlight or fluores- 
cent lighting for extended periods of time. 

The recommended dose of ultraviolet light for erasure is a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity x 
exposure time) or 25 Wsec/cm 2 . For an ultraviolet lamp with a 12 
mW/cm 2 power rating, the exposure time would be approximately 
30 to 35 minutes. 


These PROMs need to be within 1 inch of the lamp during era- 
sure. Permanent damage may result if the PROM is exposed to 
high-intensity UV light for an extended period of time. 7258 
Wsec/cm 2 is the recommended maximum dosage. 

Programming Information 

Programming support is available from Cypress as well as from a 
number of third-party software vendors. For detailed program- 
ming information, including a listing of software packages, please 
see the PROM Programming Information located at the end of 
this section. Programming algorithms can be obtained from any 
Cypress representative. 


Table 1. Mode Selection 


Mode 


Pin Function^ 

Read or Output Disable 

Aio - Ao 

cs 3 

cs 2 

CSi 

O 7 — Oo 

Other 

Aio - Ao 

pGm 

VFY 

Vpp 

D 7 — Do 

Read 

Aio ~ Ao 

Vih 

Vih 

Vil 

O 7 - Oo 

Output Disabled 

Aio ~ Ao 

X 

X 

Vih 

High Z 

Output Disable 

Aio ~ Ao 

X 

Vil 

X 

High Z 

Output Disable 

Aio ” Ao 

ViL 

X 

X 

High Z 

Program 

A io ~ Ao 

VlLP 

ViHP 

Vpp 

D 7 - Do 

Program Verify 

Aio “ Ao 

ViHP 

VlLP 

Vpp 

0 

0 

1 

O 

Program Inhibit 

Aio “ Ao 

ViHP 

ViHP 

Vpp 

High Z 

Intelligent Program 

Aio ~ Ao 

VlLP 

ViHP 

Vpp 

D 7 — Dq 

Blank Check Zeros 

Aio Ao 

ViHP 

VlLP 

Vpp 

Zeros 


Notes: 

7. X = “don’t care” but not to exceed Vcc +5%. 8. The power-down mode for the CY7C293A is activated by deselecting 



Figure 1. Programming Pinouts 
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OUTPUT SINK CURRENT (mA) NORMALIZED ACCESS TIME NORMALIZED I 
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Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 

AMBIENTTEMPERATURE (°C) 


NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


C291A-10 



NORMALIZED ACCESS TIME 



- 55 25 125 

AMBIENTTEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


TYPICAL ACCESS TIME CHANGE 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 
175 

150 

125 

100 

75 

50 

25 

0 

0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) C29iA-ii 
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Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

120 

CY7C291A— 20JC 

J64 

Commercial 



CY7C291A— 20PC 

P13 




CY7C291A— 20SC 

S13 




CY7C291A— 20WC 

W14 


25 

120 

CY7C291A— 25JC 

J64 

Commercial 



CY7C291A— 25PC 

P13 




CY7C291A-25SC 

S13 




CY7C291A— 25WC 

W14 




CY7C291A— 25DMB 

D14 

Military 



CY7C291A— 25LMB 

L64 




CY7C291A— 25QMB 

Q64 




CY7C291A— 25TMB 

T73 




CY7C291A— 25WMB 

W14 


30 

120 

CY7C291A— 30DMB 

D14 

Military 



CY7C291A— 30LMB 

L64 




CY7C291A— 30QMB 

Q64 




CY7C291A— 30TMB 

T73 




CY7C291A— 30WMB 

W14 


35 

60 

CY7C291AL— 35JC 

J64 

Commercial 



CY7C291AL— 35PC 

P13 




CY7C291AL— 35WC 

W14 



90 

CY7C291A— 35DC 

D14 

Commercial 



CY7C291A— 35LC 

L64 




CY7C291A— 35SC 

S13 




CY7C291A-35PC 

P13 




CY7C291A— 35WC 

W14 



120 

CY7C291A— 35DMB 

D14 

Military 



CY7C291A— 35LMB 

L64 




CY7C291A— 35QMB 

Q64 




CY7C291A— 35TMB 

T73 




CY7C291A— 35WMB 

W14 


50 

60 

CY7C291AL— 50JC 

J64 

Commercial 



CY7C291AL— 50PC 

P13 




CY7C291AL— 50WC 

W14 



90 

CY7C291A-50DC 

D14 

Commercial 



CY7C291A-50LC 

L64 




CY7C291A-50SC 

S13 




CY7C291A— 50PC 

P13 




CY7C291A-50WC 

W14 



90 

CY7C291A— 50DMB 

D14 

Military 



CY7C291A— 50LMB 

L64 




CY7C291A— 50QMB 

Q64 




CY7C291A— 50TMB 

T73 




CY7C291A— 50WMB 

W14 



Speed 

(ns) 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

120 

CY7C292A— 20DC 

D12 

Commercial 



CY7C292A— 20PC 

Pll 


25 

120 

CY7C292A— 25DC 

D12 

Commercial 



CY7C292A-25PC 

Pll 




CY7C292A-25DMB 

D12 

Military 

30 

120 

CY7C292A— 30DMB 

D12 

Military 

35 

60 

CY7C292AL-35PC 

Pll 

Commercial 


90 

CY7C292A— 35DC 

D12 

Commercial 



CY7C292A— 35PC 

Pll 



120 

CY7C292A— 35DMB 

D12 j 

Military 

50 

60 

CY7C292AL— 50PC 

Pll 

Commercial 


90 

CY7C292A— 50DC 

D12 

Commercial 



CY7C292A— 50PC 

Pll 



120 

CY7C292A— 50DMB 

D12 

Military 


Notes: 

9. Most of these products are available in industrial temperature range. 
Contact a Cypress representative for specifications and product avail- 
ability. 
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Speed 

(ns) 

Icc 

(niA) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

20 


CY7C293A— 20JC 

J64 

Commercial 



CY7C293A— 20PC 








25 

120 

CY7C293A— 25JC 

J64 

Commercial 


■ 


P13 



■ 

CY7C293A-25WC 

W14 



■ 

CY7C293A-25DMB 

D14 

Military 


■ 

CY7C293A— 25LMB 

L64 



■ 

CY7C293A— 25QMB 

Q64 



■ 

CY7C293A— 25WMB 

W14 


30 

120 

CY7C293A— 30DMB 

D14 

Military 



CY7C293A— 30LMB 

L64 




CY7C293A— 30QMB 

Q64 




CY7C293A— 30WMB 

W14 


35 

60 

CY7C293AL— 35JC 

J64 

Commercial 



CY7C293AL— 35PC 

P13 




CY7C293AL— 35WC 

W14 



90 

CY7C293A— 35DC 

D14 

Commercial 



CY7C293A— 35LC 

L64 




CY7C293A— 35PC 

P13 




CY7C293A— 35WC 

W14 




CY7C293A— 35DMB 

D14 

Military 



CY7C293A— 35LMB 

L64 




CY7C293A— 35QMB 

Q64 





W14 


50 



J64 

Commercial 



CY7C293 AL— 50PC 

P13 





W14 



90 

CY7C293A— 50DC 

D14 

Commercial 



CY7C293A— 50LC 

L64 




CY7C293A— 50PC 

P13 




CY7C293A-50WC 

W14 



90 

CY7C293A— 50DMB 

D14 

Military 



CY7C293A-50LMB 

L64 




CY7C293A-50QMB 

Q64 




CY7C293A— 50WMB 

W14 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V OL 

1,2,3 

Vih 

1,2,3 

Vil 

1, 2,3 

Iix 

1, 2,3 

loz 

1, 2,3 

Icc 

1, 2,3 

W 10 > 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

tAA 

7, 8, 9, 10,11 

tAcU 11 ! 

7, 8, 9, 10,11 

tACSz! 10 ! 

7, 8, 9, 10, 11 


SMD Cross Reference 


SMD 


Cypress 

Number 

Suffix 

Number 

5962-87650 

01KX 

CY7C291 — 50TMB 

5962-87650 

01LX 

CY7C291 — 50WMB 

5962-87650 

013X 

CY7C291 — 50QMB 

5962-87650 

03 KX 

CY7C291 — 35TMB 

5962-87650 

03LX 

CY7C291 — 35WMB 

5962-87650 

033X 

CY7C291— 35QMB 

5962-88734 

02JX 

CY7C292A— 45DMB 

5962-88734 

02KX 

CY7C291A— 45KMB 

5962-88734 

02LX 

CY7C291A— 45DMB 

5962-88734 

023X 

CY7C291A— 45LMB 

5962- 88734 

03JX 

CY7C292A — 35DMB 

5962-88734 

03KX 

CY7C291A— 35KMB 

5962-88734 

03LX 

CY7C291A— 35DMB 

5962-88734 

033X 

CY7C291A— 35LMB 

5962-88734 

04JX 

CY7C292A— 25DMB 

5962-88734 

04KX 

CY7C291A— 25KMB 

5962-88734 

04LX 

CY7C291A— 25DMB 

5962-88734 

043X 

CY7C291A— 25LMB 


Notes: 

10. 7C293A only. 

11. 7C291A and 7C292A only. 
Document#: 38-00075-E 
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Introduction 

PROMs or Programmable Read Only Memories have existed since 
the early 1970’s and continue to provide the highest speed non-vo- 
latile form of semiconductor memory available. Until the introduc- 
tion of CMOS PROMs from Cypress, all PROMs were produced 
in bipolar technology, because bipolar technology provided the 
highest possible performance at an acceptable cost level. All bipo- 
lar PROMs use a fuse for the programming element. The fuses are 
intact when the product is delivered to the user, and may be pro- 
grammed or written once with a pattern and used or read infinitely. 
The fuses are literally blown using a high current supplied by a Pro- 
gramming System. Since the fuses may only be blown or pro- 
grammed once, they may not be programmed during test. In addi- 
tion, since they may not be programmed until the user determines 
the pattern, they may not be completely tested prior to shipment 
form the supplier. This inability to completely test, results in less 
than 100% yield during programming an use by the customer for 
two reasons. First, some percentage of the product fails to pro- 
gram. These devices fall out during the programming operation, 
and although a nuisance are easily identified. Additional yield is 
lost because the device fails to perform even though it programs 
correctly. This failure is normally due to the device being too slow. 
This is a more subtle failure, and can only be found by 100% post 
program AC testing, or even worst by trouble shooting an as- 
sembled board or system. 

Cypress CMOS PROMs use an EPROM programming mecha- 
nism. This technology has been in use in MOS technologies since 
the late 1970’s. However, as with most MOS technologies the em- 
phasis has been on density, not performance. CMOS at Cypress is 
as fast as or faster than Bipolar and coupled with EPROM, be- 
comes a viable alternative to bipolar PROMs form a performance 
point of view. In the arena of programming, EPROM has some sig- 
nificant advantages over fuse technology. EPROM cells are pro- 
grammed by injecting charge on an isolated gate which permanent- 
ly turns off the transistor. This mechanism can be reversed by 
irradiating the device with ultraviolet light. The fact that program- 
ming can be erased, totally changes the testing and programming 
situation and philosophy. All cells can be programmed during the 
manufacturing process and then erased prior to packaging and sub- 
sequent shipment. While these cells are programmed, the perform- 
ance of each cell in the memory can be tested allowing the ship- 
ment of devices that program every time, and will perform as 
specified when programmed. In addition when these devices are 
supplied in a windowed package they can be programmed and 
erased indefinitely providing the designer a RE-PROGRAM- 
MABLE PROM for development. 

Programmable Technology 

EPROM Process Technology 

EPROM technology employs a floating or isolated gate between 
the normal control gate and the source/drain region of a transistor. 
This gate may be charged with electrons during the programming 
operation and when charged with electrons, the transistor is per- 
manently turned off. When uncharged (the transistor is unpro- 
grammed) the device may be turned on and off normally with the 
control gate. The state of the floating gate, charged or uncharged, 
is permanent because the gate is isolated in an extremely pure ox- 
ide. The charge may be removed if the device is irradiated with ul- 
traviolet energy in the form of light. This ultraviolet light allows the 
electrons on the gate to recombine and discharge the the gate. This 
process is repeatable and therefore can be used during the process- 


ing of the device repeatedly if necessary to assure programming 
function and performance. 

l\vo Transistor Cells 

In order to provide an EPROM cell that is as fast as the fuse tech- 
nology employed in bipolar processes, Cypress uses a two transis- 
tor EPROM cell. One transistor is optimized for reliable program- 
ming, and one transistor is optimized for high speed. The floating 
gates are connected such that charge injected on the floating gate 
of the programming transistor is conducted to read transistor, bias- 
ing it off. 

Differential Memory Cells 

In the 4K (CY7C225); 8K (CY7C235, CY7C281, CY7C282); and 
16K (CY7C245, CY7C291, CY7C292) CMOS PROMs, Cypress 
employs a differential memory cell and sense amplifier technique. 
Higher density devices such as the 7C261, 7C263, 7C264, or 7C269 
64K PROMs employ a single ended Cell and sense amplifier tech- 
nique similar to the approach used in more conventional 
EPROMs. 

In a conventional high density EPROM a single EPROM transis- 
tor is used to switch the input to one side of a differential sense am- 
plifier. The other side of the sense amplifier is biased at an interme- 
diate level with a dummy cell. An unprogrammed EPROM 
transistor will conduct and drive the sense amplifier to a logic “0.” 
A programmed EPROM transistor will not conduct, and conse- 
quently drives the sense amplifier to a logic “1.” A conventional 
EPROM cell therefore is delivered with a specific state “0” or “1” 
in it depending on the number of inversions after the sense amplifi- 
er and can always be programmed to the opposite state. Access 
time in this conventional approach is heavily dependent on the 
time the selected EPROM transistor takes to move the input of the 
sense amplifier from a quiescent condition to the threshold that the 
dummy cell is biasing the second input to the sense amplifier. This 
bias is several volts, and requires a significant delay before the 
sense amplifier begins to react. 

Cypress PROMs employ a true differential cell approach, with 
EPROM cells attached to both inputs of the sense amplifier. As in- 
dicated above, the read transistor which is optimized for speed is 
actually the transistor attached to the sense amplifier. In the erased 
state, both EPROM transistors conduct when selected eccentrical- 
ly biasing the input of the sense amplifier at the same level. If the 
inputs were at identical levels, the output of the sense amplifier 
would be in a mestastable condition or, neither a “1” nor “0.” In 
actual practice the natural bias and high gain of the sense amplifier 
combine to cause the output to favor one or the other stable condi- 
tions. The difference between the two conditions is however only a 
few millivolts and the memory cell should be considered to contain 
neither a “1” nor a “0.” As a result of this design approach, the 
memory cell must be programmed to either a “1” or a “0” depend- 
ing on the desired condition and the conventional BLANK 
CHECK mechanism is invalid. The benefit of the approach howev- 
er is that only a small differential signal from the cell begins the 
sense amplifier switching and the access time of the memory is ex- 
tremely fast. 

Single Ended Memory Cells 

Although a more conventional approach, single ended memory 
cells and sensing techniques offer a superior trade-off between die 
size and performance than the differential cell for devices of 64K 
densities and above, the Single ended technique employed by Cy- 
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Programmable Technology (continued) 

press uses a dummy cell for the reference voltage thus providing a 
reference that tracks the programmed cell in process related pa- 
rameters, power supply and temperature induced variations. The 

memory cell used is a second generation two transistor cell derived 
from earlier work at the 16K density level. It has an optimized 
READ transistor that is matched to the sense amplifier, and a sec- 
ond transistor optimized for programming. The floating gates of 
the two transistors that make up a memory cell are connected elec- 
trically so that the charge programmed onto one device controls 
the threshold of the second transistor. 

Unlike the differential memory approach, the erased single ended 
device contains all “0”s and on the ones are programmed. There- 
fore a “1” on the data pins during programming causes a “1” to be 
programmed into the addressed location. 

Programming Algorithm 

Byte Addressing and Programming 

All Cypress CMOS PROMs are addressed and programmed on a 
byte basis unlike the bipolar products that they replace. The ad- 
dress lines used to access the memory in a read mode are the same 
for programming, and the address map is identical. The informa- 
tion to be programmed into each byte is presented on the data out 
pins during the programming operation and the data is read from 
these same pins for verification that the byte has been pro- 
grammed. 

Blank Check for Differential Cells 

Since a differential cell contains neither a “1” not a “0” before it is 
programmed, the conventional BLANK CHECK is not valid. For 
this reason, all Cypress CMOS PROMs contain a special BLANK 
CHECK mode of operation. Blank check is performed by sepa- 
rately examining the “0” and “1” sides of the differential memory 
cell to determine whether either side has been independently pro- 
grammed. this is accomplished in two passes one comparing the 
“0” side of the differential cell against a reference voltage applied 
to the opposite side of the sense amplifier and then repeating this 
operation for the “l”s side of the cell. The modes are called 
BLANK CHECK ONES and BLANK CHECK ZEROS. These 
modes are entered by application of a supervoltage to the device. 

Blank Check for Single Ended Cells 

Single ended cells BLANK CHECK in a conventional manner. An 
erased device contains all “0”s and a programmed cell will contain 
a “1.” Cypress PROMs that use the single ended approach provide 
a specific mode to perform the BLANK CHECK which also pro- 
vides the verify function. This makes the need to switch high volt- 
ages unnecessary during the program verify operation. See specific 
data sheets for details. 

Programming the Data Array 

Programming is accomplished by applying a supervoltage to one 
pin of the device causing it to enter the programming mode of op- 
eration. This also provides the programming voltage for the cells to 
be programmed. In this mode of operation, the address lines of the 
device are used to address each location to be programmed, and 
the data is presented on the pins normally used for reading the con- 
tents of the device. Each device has a READ and WRITE pin in 
the programming mode. These are active low signals and cause the 
data on the output pins to be written into the addressed memory 7 
location in the case of the WRITE signal or read out of the device 
in the case of the READ signal. When both the READ and 
WRITE signals are high, the outputs are disabled and in a high im- 
pedance state. Programming therefore is accomplished by placing 


data on the output pins, and writing it into the addressed location 
with the WRITE signal. Verification of data is accomplished by 
reading the information on the output pins while the READ signal 
is active. 

The timing for actual programming is supplied in the unique pro- 
gramming specifications for each device. 

Special Features 

Depending on the specific CMOS PROM in question, additional 
features that require programming may be available to the design- 
er. Two of these features are a Programmable INITIAL BYTE and 
Programmable SYNCHRONOUS/ASYNCHRONOUS EN- 
ABLE available in some of the registered devices. Like program- 
ming the array, these features make use of EPROM cells and are 
programmed in a similar manner, using supervoltages. The specific 
timing and programming requirements are specified in the data 
sheet of the device employing the feature. 

Programming Support 

Programming support for Cypress CMOS PROMs is available 
from a number of programmer manufacturers, some of which are 
listed below. 

Data I/O Corporation 
10525 Willows Rd. N.E. 

P.O. Box 97046 
Redmond, WA 98073-9746 
(206) 881-6444 


Data I/O 29B Unipak II 

Cypress 

Part Number 

Generic Part 
Number 

Family Code 
and Pinout 

Revision 

CY7C225 

27S25 

F0 

B6 

V12 

CY7C235 

27S35 

F0 

B5 

V09 

CY7C245 

27S45A 

F0 

B0 

V09 

CY7C261/3/4 

27S49 

EF 

31 

Vll 

CY7C281/2 

27S281/282 

EE 

B4 

V09 

CY7C291/2 

27S29 1/292 

F2 

AF 

V09 


Stag Microsystems 
1600 Wyatt Dr. 

Santa Clara, CA 95054 
(408) 988-1118 


Data I/O 29B Unipak II 

Cypress 

Generic Part 

Family Code 


Part Number 

Number 

and Pinout 

Revision 

CY7C225 

27S25 


Rev 21 

CY7C235 

27S35 

Menu 

Rev 21 

CY7C245 

27S45A 

Rev 24 



Driven 


CY7C281/2 

27S281/282 


Rev 21 

CY7C291/2 

27S291/292 


Rev 21 
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Cypress Semiconductor, Inc. 
3901 North First St. 

San Jose, CA 95134 
(408) 943-2600 


Cypress CY3000 QuickPro Rev. PROM 2.10 

Cypress 

Generic 

Family Code 

Part Number 

Part Number 

and Pinout 

CY7C225 

CY7C235 

CY7C245 

CY7C26 1/3/4 

Menu 

Menu 

CY7C268 

Driven 

Driven 

CY7C269 

CY7C281/2 

CY7C291/2 
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PLDC20RA10 Reprogrammable Asynchronous CMOS Logic Device 4-47 

PALC22V10 Reprogrammable CMOS PAL Device 4-57 

PALC22V10B Reprogrammable CMOS PAL Device 4-67 

PAL22V10C Universal PAL Device 4-77 

PAL22VP10C Universal PAL Device 4-77 

PAL22V10D Flash Erasable, Reprogrammable CMOS PAL Device 4-88 

CY7C325 Timing Control Unit 4-95 

CY7C330 CMOS Programmable Synchronous State Machine 4-102 

CY7C331 Asynchronous Registered EPLD 4-113 

CY7C332 Registered Combinatorial EPLD 4-126 

CY7B333 General-Purpose Synchronous BiCMOS PLD 4-136 

CY7B335 Universal Synchronous EPLD 4-144 

CY7B336 6-ns BiCMOS PAL with Input Registers 4-157 

CY7B337 7-ns BiCMOS PAL with Input Registers 4-163 

CY7B338 6-ns BiCMOS PAL with Output Latches 4-169 

CY7B339 7-ns BiCMOS PAL with Output Latches 4-175 

CY7C340 EPLD Family Multiple Array Matrix High-Density EPLDs 4-181 

CY7C341 192-Macrocell MAX EPLD 4-190 

CY7C342 128-Macrocell MAX EPLD 4-201 

CY7C345 128-Macrocell MAX EPLD 4-201 

CY7C343 64-Macrocell MAX EPLD 4-214 

CY7C344 32-Macrocell MAX EPLD 4-225 

CY7C361 Ultra High Speed State Machine EPLD 4-235 

PLD610 Multipurpose BiCMOS PLD 4-249 

PLD Programming Information 4-257 
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Cypress PLD Family Features 

Cypress Semiconductor’s PLD family offers the user a wide range 
of programmable logic solutions that incorporate leading-edge cir- 
cuit design techniques as well as diverse process technology capa- 
bilities. This allows Cypress PLD users to select PLDs that best suit 
the needs of their particular high-performance system, regardless 
of whether speed, power consumption, density, or device flexibility 
are the critical requirements imposed by the system. 

Cypress offers enhanced-performance industry-standard 20- and 
24-pin device architectures, proprietary 28-pin application-tai- 
lored architectures and highly flexible 28- to 84-pin universal de- 
vice architectures. The range of technologies offered includes lea- 
ding-edge 0.8-micron CMOS EPROM for high speed, low power, 
and high density, 0.8-micron bipolar for the highest-speed ECL de- 
vices, 0.8-micron BiCMOS for high-speed, power-sensitive ap- 
plications, and 0.65 -micron FLASH technology for high speed, low 
power and electrical alterability. 

The reprogrammable memory cells used by Cypress serve the same 
purpose as the fuse used in most bipolar PLD devices. Before pro- 
gramming, the AND gates or product terms are connected via the 
reprogrammable memory cell to both the true and complement in- 
puts. When the reprogrammable memory cell is programmed, the 
inputs from a gate or product term are disconnected. Programming 
alters the transistor threshold of each cell so that no conduction 
can occur, which is equivalent to disconnecting the input from the 
gate or product term. This is similar to “blowing” the fuses of BiC- 
MOS or bipolar fusible devices, which disconnects the input gate 
from the product term. Selective programming of each of these re- 
programmable memory cells enables the specific logic function to 
be implemented by the user. 

The programmability of Cypress’s PLDs allows the users to cus- 
tomize every device in a number of ways to implement their unique 
logic requirements. Using PLDs in place of SSI or MSI compo- 
nents results in more effective utilization of board space, reduced 
cost and increased reliability. The flexibility afforded by these 
PLDs allows the designer to quickly and effectively implement a 
number of logic functions ranging from random logic gate replace- 
ment to complex combinatorial logic functions. 


The PLD family implements the familiar “sum of products” logic 
by using a programmable AND array whose output terms feed a 
fixed OR array. The sum of these can be expressed in a Boolean 
transfer function and is limited only by the number of product 
terms available in the AND-OR array. A variety of different sizes 
and architectures are available. This allows for more efficient logic 
optimization by matching input, output, and product terms to the 
desired application. 

PLD Notation 

To reduce confusion and to have an orderly way of representing the 
complex logic networks, logic diagrams are provided for the vari- 
ous part types. In order to be useful, Cypress logic diagrams 
employ a common logic convention that is easy to use. Figure 1 
shows the adopted convention. In part (a), an “ x ” represents an 
unprogrammed EPROM cell or intact fuse link that is used to per- 
form the logical AND operation upon the input terms. The conven- 
tion adopted does not imply that the input terms are connected on 
the common line that is indicated. A further extension of this con- 
vention is shown in part (b), which shows the implementation of a 
simple transfer function. The normal logic representation of the 
transfer function logic convention is shown in part (c). 

PLD Circuit Configurations 

Cypress PLDs have several different output configurations that 
cover a wide spectrum of applications. The available output config- 
urations offer the user the benefits of both lower package counts 
and reduced costs when used. This approach allows designers to se- 
lect PLDs that best fit their applications. An example of some of 
the configurations that are available are listed below. 

Programmable I/O 

Figure 2 illustrates the programmable I/O offered in the Cypress 
PLD family that allows product terms to directly control the out- 
puts of the device. One product term is used to directly control the 
three-state output buffer, which then gates the summation of the 
remaining terms to the output pin. The output of this summation 
can be fed back into the PLD as an input to the array. This pro- 
grammable I/O feature allows the PLD to drive the output pin 
when the three-state output is enabled or, when the three-state 
output is disabled, the I/O pin can be used as an input to the array. 



ABC 



INTRO— 1 

(a) 




(c) 


INTRO-3 

Figure 1. Logic Diagram Conventions 
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INPUTS, FEEDBACK, AND I/O 




Registered Outputs with Feedback 

Figure 3 illustrates the registered outputs offered on a number of 
the Cypress PLDs which allow any of these circuits to function as a 
state sequencer. The summation of the product terms is stored in 
the D-type output flip-flop on the rising edge of the system clock. 
The Q output of the flip-flop can then be gated to the output pin by 
enabling the three-state output buffer. The output of the flip-flop 
can also be fed back into the array as an input term. The output 
feedback feature allows the PLD to remember and then alter its 
function based upon that state. This circuit can be used to execute 
such functions as counting, skip, shift, and branch. 

Programmable Macrocell 

The programmable macrocell, illustrated in Figure 4 , provides the 
capability of defining the architecture of each output individually. 
Each of the potential outputs may be specified to be “registered” 
or “combinatorial.” Polarity of each output may also be individual- 
ly selected allowing complete flexibility of output configuration. 
Further configurability is provided through “array” configurable 
“output enable” for each potential output. This feature allows the 
outputs to be reconfigured as inputs on an individual basis or alter- 
nately used as a bidirectional I/O controlled by the programmable 
array (see Figure 5). 

Buried Register Feedback 

The CY7C330 and CY7C331 PLDs provide registers that maybe 
“buried” or “hidden” by electing feedback of the register output. 
These buried registers, which are useful in state machines, may be 
implemented without sacrificing the use of the associated device 
pin as an input. In previous PLDs, when the feedback path was acti- 
vated, the input pin-path to the logic array was blocked. The pro- 
prietary CY7C330 reprogrammable synchronous state machine 
macrocell illustrates the shared input multiplexer, which provides 
an alternative input path for the VO pin associated with a buried 
macrocell register ( Figure 6). Each pair of macrocells shares an in- 


put multiplexer, and as long as alternate macrocells are buried, up 
to six of the twelve output registers can be buried without the loss 
of any I/O pins as inputs. The CY7C330 also contains four dedi- 
cated hidden macrocells with no external output that are used as 
additional state registers for creating high-performance state ma- 
chines ( Figure 7). 

Asynchronous Register Control 

Cypress also offers PLDs that may be used in asynchronous sys- 
tems in which register clock, set, and reset are controlled by the 
outputs of the product term array. The clock signal is created by the 
processing of external inputs and/or internal feedback by the logic 
of the product term array, which is then routed to the register clock. 
The register set and reset are similarly controlled by product term 
outputs and can be triggered at any time independent of the regis- 
ter clock in response to external and/or feedback inputs processed 
by the logic array. The proprietary CY7C331 Asynchronous Regis- 
tered PLD, for which the I/O macrocell is illustrated in Figure 8 , is 
an example of such a device. The register clock, set, and reset func- 
tions of the CY7C331 are all controlled by product terms and are 
dependent only on input signal timing and combinatorial delay 
through the device logic array to enable their respective functions. 

Input Register Cell 

Other Cypress PLDs provide input register cells to capture short 
duration inputs that would not otherwise be present at the inputs 
long enough to allow the device to respond. Both the proprietary 
CY7C330 Reprogrammable Synchronous State Machine and the 
proprietary CY7C332 Combinatorial PLD provide these input 
register cells ( Figure 9). The clock for the input register may be pro- 
vided from one of two external clock input pins selectable by a con- 
figuration bit, C4, dedicated for this purpose for each input regis- 
ter. This choice of input register clock allows signals to be captured 
and processed from two independent system sources, each con- 
trolled by its own independent clock. These input register cells are 
provided within I/O macrocells, as well as for dedicated input pins. 
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Figure 4. Programmable Macrocell 
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Figure 5. CY7C330 I/O Macrocell 
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Figure 6. CY7C330 I/O Macrocell Pair Shared Input MUX 
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Figure 7. CY7C330 Hidden State Register Macrocell 
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Figure 8. CY7C331 Registered Asynchronous Macrocell 


INPUT 

REGISTER 


D Q ■ 

n ,NPUT 

— , NPUT REGISTER 

CLOCK — > 

1 MUX 


INPUT TO 

LOGIC 

ARRAY 


1 REGISTER INITIALIZED ON POWER- 

C4 UP TO Q EQUAL TO LOGIC LOW 


CK1 CK2 
(PIN 2) (PIN 3) 


Figure 9. CY7C330 Dedicated Input Cell 


Document#: 38 -00165 -A 


4-5 


PLDs 







PLDC18G8 



Features 

• Fast 

— Commercial: tpo = 12 ns, 
tco = 10 ns, ts = 10 ns 
— Military/Industrial: tpo = 15 ns, 
tco = 12 ns, ts = 12 ns 

• Low power 

— Ice max » HO mA 

• Commercial, industrial, and military 
temperature range 

• User-programmable output cells 
— Selectable for registered or 

combinatorial operation 
— Output polarity control 
— Output enable source selectable 
from pin 11 or product term 


• Generic architecture to replace stan- 
dard logic functions including: 10H8, 
12H6, 14H4, 16H2, 10L8, 12L6, 14L4, 
16L2, 10P8, 12P6, 14P4, 16P2, 16H8, 
16L8, 16P8, 16R8, 16R6, 16R4, 16RP8, 
16RP6, 16RP4, 18P8, 16V8 

• Eight product terms and one OE 
product term per output 

• CMOS EPROM technology for 
reprogrammability 

• Highly reliable 

— Uses proven EPROM technology 
— Fully AC and DC tested 
— Security feature prevents logic 
pattern duplication 
— > 2000V input protection for 
electrostatic discharge 


Functional Description 

Cypress PLD devices are high-speed elec- 
trically programmable logic devices. 
These devices utilize the sum-of-products 
(AND-OR) structure, providing users 
with the ability to program custom logic 
functions for unique requirements. 

In an unprogrammed state, the AND 
gates are connected via EPROM cells to 
both the true and complement of every 
input. By selectively programming the 
EPROM cells, AND gates may be con- 
nected to either the true or complement 
or disconnected from both true and com- 
plement inputs. 

Cypress PLD C18G8 uses an advanced 
0.8-micron CMOS technology and a prov- 
en EPROM cell as the programmable 


Logic Block Diagram, DIP and SOJ Pinout 



Pin Configurations 
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Top View 
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Selection Guide 


Generic 

Part Number 

Ice (mA) 

tpD (ns) 

is 

tco 

ComT 

Mil/Ind 

Com’l 

Mil/Ind 

Com’l 

Mil/Ind 

Com’l 

Mil/Ind 

18G8-12 

90 


12 


10 


10 


18G8-15 

90 

no 

15 

15 

12 

12 

12 

12 

18G8-15L 

70 


15 


12 


12 


18G8-20 


110 


20 


15 


15 


Functional Description (continued) 

element. This technology and the inherent advantage of being 
able to program and erase each cell enhances the reliability and 
testability of the circuit, reducing the customer’s need to test and 
to handle rejects. 

A preload function allows the registered outputs to be preset to 
any pattern during testing. Preload is important for testing the 
functionality of the Cypress PLD device. 

18G8 Functional Description 

The PLDC18G8 is a generic 20-pin device that can be pro- 
grammed to logic functions which include but are not limited to: 
10H8, 12H6, 14H4, 16H2, 10L8, 12L6, 14L4, 16L2, 10P8, 12P6, 
14P4, 16P2, 16H8, 16L8, 16P8, 16R8, 16R6, 16R4, 16RP8, 
16RP6, 16RP4, 18P8, 16V8. Thus, the PLDC18G8 provides sig- 
nificant design, inventory, and programming flexibility over dedi- 
cated 20-pin devices. It is executed in a 20-pin, 300-mil molded 
DIP and a 300-mil windowed cerDIP. It provides up to 18 inputs 
and 8 outputs. When the windowed cerDIP is exposed to UV 
light, the 18G8 is erased and can then be reprogrammed. 

The programmable output cell provides the capability of defining 
the architecture of each output individually. Each of the 10 out- 
put cells may be configured with registered or combinatorial out- 
puts, active HIGH or active LOW outputs, and product term or 
Pin 11 generated output enables. Four architecture bits deter- 
mine the configurations as shown in the Configuration Table. A 


total of sixteen different configurations are possible. The default 
or unprogrammed state is registered/active LOW/Pin 11 OE. The 
entire programmable output cell is shown in Figure 1. 

Architecture bit Cl controls the registered/combinatorial option. 
In either combinatorial or registered configuration, the output 
can serve as an I/O pin, or if the output is disabled, as an input 
only. Any unused inputs should be tied to ground. In either regis- 
tered or combinatorial configuration, the output of the register 
may be fed back to the array. This allows the creation of state 
machines by providing storage and feedback of the current sys- 
tem state. The register is clocked by the signal from Pin 1. Hie 
register is initialized upon power-up to Q output LOW and Q 
output HIGH. 

In both the combinatorial and registered configurations, the 
source of the output enable signal can be individually chosen with 
architecture bit C2. The OE si gnal may be generated within the 
array or from the external OE (Pin 11). Pin 11 allows direct con- 
trol of the outputs, hence having faster enable/disable times. 

Each output cell can be configured for output polarity. The out- 
put can be either active HIGH or active LOW. This option is con- 
trolled by architecture bit CO. 

Along with this increase in functional density, the Cypress 
PLDC18G8 provides lower-power operation through the use of 
CMOS technology and increased testability with a register pre- 
load feature. 




Figure 1. Programmable Output Cell 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, Static Discharge Voltage 
not tested.) (per MIL-STD-883 Metf 


Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 


(per MIL-STD-883 Method 3015) 
Latch-Up Current 


Operating Range 


> 2001V 
> 200 mA 


DC Voltage Applied to Outputs 

in High Z State 

DC Input Voltage 


DC Programming Voltage 13.0V 

Electrical Characteristics Over the Operating Range (Unless Otherwise Noted) 


Test Conditions 


JJ LU T ^ 

- 0.5V to +7.0V 

Range 

Ambient 

Temperature 

Vcc 

- 0.5V to +7.0V 

Commercial 

0°Cto+75°C 

5V ±5% 

-3.0V to + 7.0V 

Industrial 

-40°Cto+85°C 

5V ±10% 

24mA 

Military! 1 ] 

— 55°Cto +125°C 

5V ±10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

Vffl 

Input HIGH Level 

Vil 

Input LOW Level 

Iix 

Input Leakage Current 

Vpp 


Isc 

Output Short Circuit Current 

Icc 

Power Supply Current 

Iqz 

Output Leakage Current 




Ioh = - 3.2 mA 

Commercial 

Ioh = - 2 mA 

Military/Industrial 

Iol = 24 mA 

Commercial 

Iql = 12 mA 

Military/Industrial 


Max. Units 




Guaranteed Input Logical LOW Voltage for All Inputs! 2 ] 


Vss <- Vin <. Vcc 


Programming Voltage @ Ipp = 50 mA Max. 


V cc = Max., Vqut = 0.5VP1 


Vin = 0? Vcc = Max., Iout == 0 mA Commercial — 15L 

Commercial -12, 
-15 



Military/Industrial 


Vcc = Max., Vss <- Vqut <L Vcc 



90 

mA 

110 

mA 

+40 

pA 


Capacitance^ 



Description 

Test Conditions 

Max. 

Units 

Input Capacitance 

Ta = 25°C, f = 1 MHz 

10 

pF 

Output Capacitance 

V IN = 2.0V, Vcc = 5.0V 

10 

pF 


Notes: 

1. Ta is the “instant on” case temperature. 

2. These are absolute values with respect to device ground. All over- 
shoots due to system or tester noise are included. 

3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vqut = 0.5V has 


been chosen to avoid test problems caused by tester ground degrada- 
tion. 

4. Tested initially and after any design or process changes that may affect 
these parameters. 
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AC Test Loads and Waveforms 


5VO 

outputO 


R1 160X1 
(319X1 MIL/IND) 



Equivalent to: THEVENIN EQUIVALENT (Commercial) 
70xi 

O P 18V 

18G8-6 


OUTPUT O- 


5v o 

OUTPUT O 


R1 16(X1 
(319X1 MIL/IND) 



R2 

124X1 
(236X1 
dr- MIL/IND) 


18G8-5 


Equivalent to: THEVENIN EQUIVALENT (Military/Industrial) 
136X1 


OUTPUT O- 


» 2.13V 


Configuration Tabled] 


C 3 

C 2 

Cl 

c 0 

Configuration 

0 

0 

0 

0 

Active LOW, Registered Mode, Registered Feedback, Pin 11 OE 

0 

0 

0 

1 

Active HIGH, Registered Mode, Registered Feedback, Pin 11 OE 

0 

0 

1 

0 

Active LOW, Combinatorial Mode, Registered Feedback, Pin 11 OE 

0 

0 

1 

1 

Active HIGH, Combinatorial Mode, Registered Feedback, Pin 1 1 OE 

0 

1 

0 

0 

Active LOW, Registered Mode, Registered Feedback, Product Term OH 

0 

1 

0 

1 

Active HIGH, Registered Mode, Registered Feedback, Product Term O E 

0 

1 

1 

0 

Active LOW, Combinatorial Mode, Registered Feedback, Product Term OE 

0 

1 

1 

1 

Active HIGH, Combinatorial Mode, Registered Feedback, Product Term OE 

1 

0 

0 

0 

Active LOW, Registered Mode, Pin Feedback, Pin 11 OE 

1 

0 

0 

1 

Active HIGH, Registered Mode, Pin Feedback, Pin 11 OE 

1 

0 

1 

0 

Active LOW, Combinatorial Mode, Pin Feedback, Pin 11 OE 

1 

0 

1 

1 

Active HIGH, Combinatorial Mode, Pin Feedback, Pin 11 OE 

1 

1 

0 

0 

Active LOW, Registered Mode, Pin Feedback, Product Term OE 

1 

1 

0 

1 

Active HIGH, Registered Mode, Pin Feedback, Product Term OE 

1 

1 

1 

0 

Active LOW, Combinatorial Mode, Pin Feedback, Product Term OE 

1 

1 

1 

1 

Active HIGH, Combinatorial Mode, Pin Feedback, Product Term OE 


Notes: 

5. In the virgin or unprogrammed state, a configuration bit is in the “0” 
state. 
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Switching Characteristics Over the Operating Ranged’ 6 ’ 7 1 


Parameters 

Description 

Commercial 

Military/Industrial 

Units 

-12 

— 15, — 15L 

-15 

-20 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpD 

Input or Feedback to Non-Registered Output 


12 


15 


15 


20 

ns 

tEA 

Input to Output Enable 


12 


15 


15 


20 

ns 

tER 

Input to Output Disable 


12 


15 


15 


20 

ns 

tpzx 

Pin 11 to Output Enable 


10 


12 


12 


15 

ns 

tpxz 

Pin 11 to Output Disable 


10 


10 


10 


15 

ns 

tco 

Clock to Output 


10 


12 


12 


15 

ns 

ts 

Input or Feedback Set-Up Time 

m 


■a 


12 


15 


ns 

tH 

Hold Time 

n 


mm 


0 


0 


ns 

tp[8] 

Clock Period 

22 


24 


27 


35 


ns 

tWH 

Clock High Time 

7 


8 


9 


10 


ns 

tWL 

Clock Low Time 

8 


9 


10 


11 


ns 


Maximum Frequency 

50.0 


41.6 


41.6 


33.3 


MHz 


Notes: 

6. Part (a) of AC Test Loads and Waveforms is used for all parameters 
except tgR, tpzx, and tpxz- Part (b) of AC Test Loads and Waveforms 
is used for tER, tpzx, and tpxz- 

7. The parameters t£R and tpxz are measured as the delay from the in- 
put disable logic threshold transition to Voh ~ 0.5V for an enabled 
HIGH output or Vol + 0.5V for an enabled LOW input. 

8. tp or minimum guaranteed clock period, is the clock period guaran- 
teed for state machine operation and is calculated from tp = ts + tco- 


The minimum guaranteed period for registered data path operation 
(no feedback) can be calculated as the greater of (twH + twO or (ts 
+ tn). 

9. fMAX, or minimum guaranteed operating frequency, is the operating 
frequency guaranteed for state machine operation and is calculated 
fromfMAX = l/(ts + tco) -The minimum guaranteed fMAX for regis- 
tered data path operation (no feedback) can be calculated as the lower 
of l/(twH + twO or l/(ts + tn). 


Switching Waveform 
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Ordering Information 


Icc 

Speed 


Package 

Operating 

(mA) 

(ns) 

Ordering Code 

Type 

Range 

90 

12 

PLDC18G8-12JC 

J61 

Commercial 



PLDC18G8- 12PC 


PLDC18G8- 12VC 


PLDC18G8-12WC 


PLDC18G8L- 15 JC 


PLDC18G8L- 15PC 


PLDC18G8L- 15VC 



PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


PLDC18G8- 


15JC 


15PC 


15 VC 


15 WC 


15JI 


15PI 


15WI 


15DMB 


15KMB 


15LMB 


15QMB 


15WMB 


110 1 20 


110 20 


PLDC18G8 — 20 JI 

J61 

Industrial 

PLDC18G8— 20PI 

P5 


PLDC18G8— 20WI 

W6 


PLDC18G8 - 20DMB 

D6 

Military 

PLDC18G8-20KMB 

K71 


PLDC18G8-20LMB 

L61 


PLDC18G8-20QMB 

Q61 


PLDC18G8 - 20WMB 

W6 
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Features 

• CMOS EPROM technology for repro- 
grammability 

• High performance at quarter power 

— tpo = 25 ns 

— ts = 20 ns 

— tco = 15 ns 
— Ice = 45 mA 

• High performance at military 
temperature 

— tpo = 20 ns 

— ts = 20 ns 

— tco = 15 ns 
— Ice = 20 mA 

• Commercial and military temperature 
range 


High reliability 
— Proven EPROM technology 
— > 1500V input protection from elec- 
trostatic discharge 
— 100% AC and DC tested 
— 10% power supply tolerances 
— High noise immunity 
— Security feature prevents pattern 
duplication 

— 100% programming and functional 
testing 

Functional Description 

Cypress PALC Series 20 devices are high- 
speed electrically programmable and UV- 
erasable logic devices produced in a pro- 
prietary N-well CMOS EPROM process. 
These devices utilize a sum-of-products 
(AND-OR) structure providing users with 
the ability to program custom logic func- 
tions serving unique requirements. 


PALs are offered in 20-pin plastic and ce- 
ramic DIP, plastic SOJ, and ceramic LCC 
packages. The ceramic package can be 
equipped with an erasure window; when 
exposed to UV light, the PAL is erased 
and can then be reprogrammed. 

Before programming, AND gates or 
product terms are connected via EPROM 
cells to both true and complement inputs. 
Programming an EPROM cell discon- 
nects an input term from a product term. 
Selective programming of these cells al- 
lows a specific logic function to be im- 
plemented in a PALC device. PALC de- 
vices are supplied in four functional con- 
figurations designated 16R8, 16R6, 16R4, 
and 16L8. These eight devices have po- 
tentially 16 inputs and 8 outputs configur- 
able by the user. Output configurations of 
8 registers, 8 combinatorial, 6 registers 
and 2 combinatorial as well as 4 registers 
and 4 combinatorial are provided by the 



Logic Symbols and DIP and SOJ Pinouts 



LCC Pinouts 



PAL is a registered trademark of Monolithic Memories Inc. 

CYPRESS SEMICONDUCTOR is a trademark of Cypress Semiconductor Corporation. 
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PALC20 Series 


Functional Description (continued) 

four functional variations of the product family. All combinato- 
rial outputs on the 16R6 and 16R4 as well as 6 of the combinato- 
rial outputs on the 16L8 may be used as optional inputs. All reg- 
istered outputs have the U bar side of the register fed back into 
the main array. The registers are automatically initialized upon 
power-up to Q output LOW and U output HIGH. All unused in- 
puts should be tied to ground. 

All PALC devices feature a security function that provides the 
user with protection for the implementation of proprietary logic. 
When invoked, the contents of the normal array may no longer 
be accessed in the verify mode. Because EPROM technology is 
used as a storage mechanism, the content of the array is not vis- 
ible under a microscope. 

Cypress PALC products are produced in an advanced 1.2-micron 
N-well CMOS EPROM technology. The use of this proven 


EPROM technology is the basis for a superior product with in- 
herent advantages in reliability, testability, programming, and 
functional yield. EPROM technology has the inherent advantage 
that all programmable elements may be programmed, tested, and 
erased during the manufacturing process. This also allows the de- 
vice to be 100% functionally tested during manufacturing. An 
ability to preload the registers of registered devices during the 
testing operation makes the testing easier and more efficient. 
Combining these inherent and designed-in features provides an 
extremely high degree of functionality, programmability and as- 
sured AC performance, and testing becomes an easy task. 

The register preload allows the user to initialize the registered 
devices to a known state prior to testing the device, significantly 
simplifying and shortening the testing procedure. 


Commercial and Industrial Selection Guide 


Generic 

Part 

Number 


Output 

Enable 


Ice (mA) 

tpD (OS) 

ts (ns) 

tco (ns) 

Logic 

Outputs 

0 

Com’l/Ind 

63 

mu 

m 


mi 

mi 

16L8 

(8) 7-wide 
AND-OR-Invert 

Programmable 

(6) Bidirectional 
(2) Dedicated 

B 

70 

25 

35 

a 

B 

B 

B 

16R8 

(8) 8-wide AND-OR 

Dedicated 

Registered Inverting 


70 

— 

— 

EH 

WM 

■a 

Q 

16R6 

(6) 8-wide AND-OR 

Dedicated 

Registered Inverting 

45 

70 

25 

35 

20 

30 

15 

25 


|iSE5SS23BHHHi 

Programmable 

Bidirectional 









16R4 

(4) 8-wide AND-OR 

Dedicated 

Registered Inverting 

45 

70 

25 

35 

20 

30 

15 

25 


(4) 7-wide 
AND-OR-Invert 

Programmable 

Bidirectional 










Military Selection Guide 


Generic 

Part 

Number 


Output 

Enable 


Icc 

(mA) 

tpD (ns) 

ts (ns) 

tco (ns) 

Logic 

Outputs 

mu 


mm 

mi 

mm 


m 

mi 

mu 

16L8 

(8) 7-wide 
AND-OR-Invert 

Programmable 

(6) Bidirectional 
(2) Dedicated 

70 

20 

30 

40 

B 

— - 

— 

B 

B 

— 

16R8 

(8) 8-wide 
AND-OR 

Dedicated 

Registered 

Inverting 

70 

— 

— 

— 

20 

25 

35 

15 

20 

25 

16R6 

(6) 8-wide 
AND-OR 

Dedicated 

Registered 

Inverting 

70 

20 

30 

40 

20 

25 

35 

15 

20 

25 


■HR 

Programmable 

Bidirectional 











16R4 

(4) 8-wide 
AND-OR 

Dedicated 

Registered 

Inverting 

70 

20 

30 

40 

20 

25 

35 

15 

20 

25 


EgEaBSSBEa 

Programmable 

Bidirectional 
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CYPRESS 

SEMICONDUCTOR 


PALC20 Series 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 20 to Pin 10) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 24 mA 

DC Programming Voltage 14.0V 


UV Exposure 7258Wsec/cm 2 

Static Discharge Voltage >2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +75°C 

5V ±10% 

Military! 1 ! 

— 55°C to +125°C 

5V ±10% 

Industrial 

— 40°Cto +85°C 




Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)! 2 ! 


Parameters 

Description 

Test Conditions 



Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Vin = Vih or Vil 

Ioh = “ 3.2 mA 

ComT/Ind 

2.4 


V 

Iqh = - 2 m A 

Military 

V OL 

Output LOW Voltage 

Vcc ~ Min., 

Vin = Vih or V rL 



■ 

0.4 

■ 

Iql = 12 mA 

Military 

Vffl 

Input HIGH Level 

Guaranteed Input Logical HIGH! 3 ! Voltage for All Inputs 

2.0 


mm 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW! 2 ! Voltage for All Inputs 


0.8 

mm 

Ik 

Input Leakage Current 

Vss^Vin^ Vcc 

- 10 

10 

1231 

Vpp 

Programming Voltage 

Ipp = 50 mA Max. 

13.0 

14.0 

V 

isc 

Output Short Circuit Current 

Vcc = Max., Vout = 0.5V! 4 ! 


- 300 

mA 

Icc 

Power Supply Current 

All Inputs = GND, Vcc = Max., 

Iqut = 0 mAl 5 ! 

“L” 


45 

mA 



70 

mA 

Military 


70 

mA 

loz 

Output Leakage Current 

Vcc = Max., Vss <. Vqut <. Vcc 

- 100 

100 

pA 


Notes: 

1 . tA is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. These are absolute values with respect to device ground. All over- 
shoots due to system or tester noise are included. 


4. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5 V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 

5. IcC(AC) = (0.6 mA/MHz) X (Operating Frequency in MHz) + 
IcC(DC)- Icc(DC) is measured with an unprogrammed device. 


4-15 


PLDs 















































CYPRESS 

SEMICONDUCTOR 


PALC20 Series 


Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)! 2 ! (continued) 


Parameter 

V X 

Output Waveform — Measurement Level 

tpxz (“) 

1.5V 


- 

s A rffB* BBEBm 


tpxz (+) 

2.6V 



BB£b 


tpzx (+) 

V thc 

0.5V-4 J 

Vx — ~"'i" 'i 

C20-11 

tpzx (-) 

Vthc 


- 

05V ^ 


t E R(-) 

1.5V 

V ° H 0.5V { H 


1 E r(+) 

2.6V 



kSSs 


t E A(+) 

Vthc 

0.5V jk 


Vx -■-j-' ^ 

C20-15 

t E A ( — ) 

Vthc 



U.5V 4 



Capacitance! 6 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25 °C, f = 1 MHz 

10 

pF 

CqUT 

OutputCapacitance 

Vin = 0 5 V CC = 5.0V 

10 

pF 


Switching Characteristics Over Operating Range! 2 ’ 7 ’ 8 ! 


Parameter 

Description 

Commercial/Industrial 

Military 

Units 

-25 

-35 

-20 

-30 

-40 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpD 

Input or Feedback to Non-Registered 
Output 16L8, 16R6, 16R4 


25 




20 


30 


40 

ns 

t E A 

Input to Output Enable 16L8, 16R6, 
16R4 


25 


35 


20 


30 


40 

ns 

t E R 

Input to Output Disable Delay 16L8, 
16R6, 16R4 


25 


35 


20 


30 


40 

ns 

tpzx 

Pin 11 to Output Enable 16R8, 16R6, 
16R4 


20 


25 


20 


25 


25 

ns 

tpxz 

Pin 11 to Output Disable 16R8, 16R6, 
16R4 


20 


25 


20 


25 


25 

ns 

tco 

Clock to Output 16R8, 16R6, 16R4 


15 


25 


15 


20 


25 

ns 

ts 

Input or Feedback Set-Up Time 

16R8, 16R6, 16R4 



30 


20 


25 


35 


ns 

t H 

Hold Time 16R8, 16R6, 16R4 

0 


Rig 


mm 


■■ 


■■ 


ns 

tp 

Clock Period 

35 


55 


35 


45 




ns 

tw 

Clock Width 

15 




■a 


20 


mm 


ns 

^MAX 

Maximum Frequency 


EH 


E9 


EH 




ESH 

I jgg 


Notes: 

6. Tested initially and after any design or process changes that may affect 
these parameters. 

7. Part (a) of AC Test Loads and Waveforms is used for all parameters 
except tgA, tj?R, tpzx an d tpxz- Part (b) of AC Test Loads and Wave- 
forms is used for t E A, Irr, tpzx and t P xz- 


8. The parameters t E R and tpxz are measured as the delay from the in- 
put disable logic threshold transition to Voh ~ 0.5V for an enabled 
HIGH output or Vol + 0.5 V for an enabled LOW output. Please see 
Electrical Characteristics for waveforms and measurement reference 
levels. 
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INPUTS I/O, 
REGISTERED 
FEEDBACK 


CP 


OE 


REGISTERED 

OUTPUTS 


COMBINATORIAL 

OUTPUTS 


C20-22 



Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
PALC device. In addition, high ambient light levels can create 
hole-electron pairs that may cause “blank” check failures or 
“verify errors” when programming windowed parts. This phe- 
nomenon can be avoided by using an opaque label over the win- 
dow during programming in high ambient light environments. 


The recommended dose for erasure is ultraviolet light with a 
wavelength of 2537 Angstroms for a minimum dose (U V intensi- 
ty multiplied by exposure time) of 25 Wsec/cm 2 For an ultravio- 
let lamp with a 12 mW/cm 2 power rating, the exposure would be 
approximately 35 minutes. The PALC device needs to be placed 
within 1 inch of the lamp during erasure. Permanent damage may 
result if the device is exposed to high-intensity UV light for an 
extended period of time. 7258 Wsec/cm 2 is the recommended 
maximum dosage. 
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PRODUCT TERMS (0-63) 


PALC20 Series 



0 3 4 7 8 11 12 15 16 19 20 23 24 27 28 31 


C20-23 
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PRODUCT TERMS (0 - 63) 


PALC20 Series 



= CYPRESS 
7 SEMICONDUCTOR 


Logic Diagram PALC16R4 


INPUTS (0-31) 



0 3 4 7 8 11 12 15 16 19 20 23 24 27 28 31 
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PRODUCT TERMS (0 - 63) 


PALC20 Series 



*jg CYPRESS 

SEMICONDUCTOR 


Logic Diagram PALC16R6 



0 3 4 7 8 11 12 15 16 19 20 23 24 27 28 31 
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PALC20 Series 


Sir OYPRFSS 
’W SEMICONDUCTOR 


Logic Diagram PALC16R8 



0 3 4 7 8 11 12 15 16 19 20 23 24 27 28 31 
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NORMALIZED t s NORMALIZED t PD NORMALIZED I 


CYPRESS 

SEMICONDUCTOR 


PALC20 Series 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT NORMALIZED PROPAGATION 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE DELAY vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) 


NORMALIZED PROPAGATION DELTA PROPAGATION TIME NORMALIZED SET-UP TIME 

DELAY vs. TEMPERATURE vs. OUTPUT LOADING vs. SUPPLY VOLTAGE 



AMBIENT TEMPERATURE (°C) CAPACITANCE (pF) 


SUPPLY VOLTAGE (V) 


NORMALIZED SET-UP TIME NORMALIZED CLOCK-TO-OUTPUT NORMALIZED CLOCK-TO-OUTPUT 

vs. TEMPERATURE TIME vs. SUPPLY VOLTAGE TIME vs. TEMPERATURE 



AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) 
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PALC20 Series 



^ cypreSS 

W & SEMICONDUCTOR 


Typical DC and AC Characteristics (continued) 


DELTA CLOCK-TO-OUTPUT TIME 
vs. OUTPUT LOADING 



OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


Ordering Information 


t PD (ns) 

t s (ns) 

tco (ns) 

Icc (mA) 

Ordering Code 

Package Type 

Operating Range 

20 

— 

— 

70 

PALC16L8-20DMB 

D6 

Military 





PALC16L8-20KMB 

K71 






PALC 1 6L8 — 20LMB 

L61 






PALC16L8-20QMB 

Q61 






PALC16L8-20WMB 

W6 


25 

— 

— 

45 

PALC16L8L-25LC 

L61 

Commercial 





PALC16L8L-25PC 

P5 






PALC16L8L-25VC 

V5 






PALC16L8L-25WC 

W6 





70 

PALC16L8-25LC 

L61 






PALC1 6L8 — 25PC/PI 

P5 






PALC16L8-25VC/VI 

V5 






PALC 1 6L8 - 25 WCAVI 

W61 


30 

— 

— 

70 

PALC16L8-30DMB 

D6 

Military 





PALC! 6L8-30KMB 

K71 






PALC16L8-30LMB 

L61 






PALC16L8 - 30QMB 

Q61 






PALC1 6L8 - 30WMB 

W6 


35 

— 

— 

45 

PALC16L8L-35LC 

L61 

Commercial 





PALC16L8L-35PC 

P5 






PALC16L8L-35VC 

V5 






PALC16L8L-35WC 

W6 





70 

PALC 1 6L8 — 35LC 

L61 






PALC16L8— 35PC/PI 

P5 






PALC16L8-35VC/VI 

V5 






PALC16L8-35WCAVI 

W61 


40 

— 

— 

70 

PALC16L8 - 40DMB 

D6 

Military 





PALC 1 6L8 - 40KMB 

K71 






PALC16L8 - 40LMB 

L61 






PALC16L8-40QMB 

Q61 






PALC16L8-40WMB 

W6 
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PALC20 Series 



CYPRESS 

SEMICONDUCTOR 


Ordering Information (continued) 


tpD 

ts 

tco 

Icc 


Package 

Operating 

(ns) 

(ns) 

(ns) 

(mA) 

Ordering Code 

Type 

Range 

20 

20 

15 

70 

PALC16R4— 20DMB 

D6 

Military 





PALC16R4-20KMB 

K71 






PALC 1 6R4 - 20LMB 

L61 






PALC16R4-20QMB 

Q61 






PALC16R4 - 20WMB 

W6 


25 

20 

15 

45 

PALC 1 6R4L— 25LC 

L61 

Commercial 





PALC16R4L-25PC 

P5 






PALC16R4L-25VC 

V5 






PALC16R4L-25WC 

W6 





70 

PALC16R4-25LC 

L61 






PALC16R4 - 25PC/PI 

P5 






PALC16R4-25VCm 

V5 






PALC 1 6R4 - 25 WC/WI 

W6 


30 

25 

20 

70 

PALC16R4-30DMB 

D6 

Military 





PALC16R4-30KMB 

K71 






PALC16R4-30LMB 

L61 






PALC16R4-30QMB 

Q61 






PALC 1 6R4 - 30WMB 

W6 


35 

30 

25 

45 

PALC16R4L-35LC 

L61 

Commercial 





PALC16R4L-35PC 

P5 






PALC16R4L-35VC 

V5 






PALC16R4L-35WC 

W6 





70 

PALC16R4 - 35LC 

L61 






PALC16R4-35PC/PI 

P5 






PALC16R4— 35VC/VI 

V5 






PALC16R4-35WCAVI 

W6 


40 

35 

25 

70 

PALC16R4-40DMB 

D6 

Military 





PALC16R4-40KMB 

K71 






PALC16R4 - 40LMB 

L61 






PALC16R4-40QMB 

061 






PALC16R4 - 40WMB 

W6 
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CYPRESS 

SEMICONDUCTOR 


PALC20 Series 


Ordering Information (continued) 


tpD 

(ns) 

ts 

(ns) 



Ordering Code 

Package 

Type 

Operating 

Range 

20 

20 


70 

PALC16R6— 20DMB 

D6 

Military 





PALC16R6-20KMB 

K71 






PALC16R6-20LMB 

L61 






PALC16R6-20QMB 

Q61 






PALC16R6-20WMB 

W6 


25 

20 


45 

PALC16R6L-25LC 

L61 

Commercial 





PALC16R6L-25PC 

P5 






PALC16R6L-25VC 

V5 






PALC16R6L-25WC 

W6 





70 

PALC16R6-25LC 

L61 






PALC16R6 — 25PC/PI 

P5 






PALC16R6-25VC/VI 

V5 






PALC16R6-25WC/WI 

W6 


30 

25 

20 

70 

PALC16R6-30DMB 

D6 

Military 





PALC16R6— 30KMB 

K71 






PALC16R6-30LMB 

L61 






PALC16R6-30QMB 

Q61 






PALC16R6-30WMB 

W6 


35 

30 

25 

45 

PALC16R6L-35LC 

L61 

Commercial 





PALC16R6L— 35PC 

P5 






PALC16R6L-35VC 

V5 






PALC16R6L-35WC 

W6 





70 

PALC16R6-35LC 

L61 






PALC16R6— 35PC/PI 

P5 






PALC16R6-35VCm 

V5 






PALC16R6— 35WC/WI 

W6 


40 

35 

25 

70 

PALC16R6 - 40DMB 

D6 

Military 





PALC 1 6R6 - 40KMB 

K71 






PALC16R6 - 40LMB 

L61 






PALC16R6— 40QMB 

Q61 






PALC16R6 - 40WMB 

W6 
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PALC20 Series 



Ordering Information (continued) 


tpD 

(ns) 

ts 

(ns) 

Is 

Icc 

(mA) 

Ordering Code 

Package 

Type 

Operating 

Range 

— 

20 

15 

70 

PALC16R8-20DMB 

D6 

Military 





PALC16R8-20KMB 

K71 






PALC16R8-20LMB 

L61 






PALC1 6R8 - 20QMB 

Q61 






PALC16R8 - 20WMB 

W6 


— 

20 

15 

45 

PALC1 6R8L - 25LC 

L61 

Commercial 





PALC16R8L-25PC 

P5 






PALC16R8L-25VC 

V5 






PALC16R8L-25WC 

W 6 





70 

PALC1 6R8 - 25LC 

L61 






PALC1 6R8 - 25PC/PI 

P5 






PALC16R8-25VC/VI 

V5 






PALC16R8 - 25 WC/WI 

W 6 


— 

25 

20 

70 

PALC16R8 -30DMB 

D6 

Military 





PALC16R8-30KMB 

K71 






PALC16R8-30LMB 

L61 






PALC16R8-30QMB 

Q61 






PALC16R8-30WMB 

W6 


— 

30 

25 

45 

PALC16R8L-35LC 

L61 

Commercial 





PALC16R8L-35PC 

P5 






PALC16R8L-35VC 

V5 






PALC16R8L-35WC 

W6 





70 

PALC1 6R8 - 35LC 

L61 






PALC1 6R8 — 35PC/PI 

P5 






PALC16R8— 35VC/VC 

V5 






PALC16R8-35WC/WC 

W6 


— 

35 

25 

70 

PALC1 6R8 - 40DMB 

D6 

Military 





PALC1 6R8 - 40KMB 

K71 






PALC 1 6R8 - 40LMB 

L61 






PALC16R8-40QMB 

Q61 






PALC16R8-40WMB 

W6 
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PALC20 Series 


SM30NDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

VlH 

1,2,3 

Vil 

1, 2, 3 

Iix 

1,2,3 

Vpp 

1,2,3 

Icc 

1,2,3 

loz 

1,2,3 



Switching Characteristics 


Parameters 

Subgroups 

tpD 

9, 10, 11 

tpzx 

9, 10, 11 

tco 

9, 10, 11 

ts 

9, 10, 11 

tH 

9, 10, 11 


Document#: 38-00001-D 
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ADVANCED INFORMATION 


PAL® 20 Series 
16L8, 16R8, 16R6, 
16R4 


CYPRESS 


W SEMICONDUCTOR 


5-ns, Industry-Standard 
20-Pin PLDs 


Features 

• Ultra high speed supports today’s and 
tomorrow’s fastest microprocessors 

— tpD = 5 ns 
— ts * 4 ns 

— fMAX = H7MHz 

• Popular industry standard architec- 
tures 

• Power-up RESET 

• High reliability 

— Proven Ti-W fuses 
— AC and DC tested at the factory 

— > 2001V input protection 

• Security fuse 


Functional Description 

Cypress PAL20 Series devices consist of 
the PAL16L8, PAL16R8, PAL16R6, and 
PAL16R4. Using BiCMOS process and 
Ti-W fuses, these devices implement the 
familiar sum-of-products (AND-OR) log- 
ic structure. 

The PAL device is a programmable AND 
array driving a fixed OR array. The AND 
array is programmed to create custom 
product terms while the OR array sums 
selected terms at the outputs. 

The product selector guide details all the 
different options available. All the regis- 
tered devices feature power-up RESET. 
The register Q output is set to a logic 
LOW when power is applied to the de- 
vices. 


A security fuse is provided on all the de- 
vices to prevent copying of the device fuse 
pattern. 

Programming 

The PAL20 Series devices can be pro- 
grammed using the QuickPro II program- 
mer available from Cypress Semiconduc- 
tor and also with Data I/O, Logical De- 
vices, Stag, and other programmers. 
Please contact your local Cypress repre- 
sentative for further information. 



4-28 





PLDC20G10B/PLDC20G10 



CYPRESS 

SEMICONDUCTOR 


Features 

• Fast 

— Commercial: tpD = 15 ns, tco = 10 
ns, ts = 12 ns 

— Military: tpo = 20 ns, tco = 15 ns, 
ts = 15 ns 

• Low power 

— Ice max.: 70 mA, commercial 
— Ice max.: 100 mA, military 

• Commercial and military temperature 
range 

• User-programmable output cells 

— Selectable for registered or combi- 
natorial operation 
— Output polarity control 
- — Output enable source selectable 
from pin 13 or product term 


Logic Block Diagram 

v s $ i i i 


Generic architecture to replace stan- 
dard logic functions including: 20L10, 
20L8, 20R8, 20R6, 20R4, 12L10, 14L8, 
16L6, 18L4, 20L2, and 20V8 

Eight product terms and one OE 
product term per output 

CMOS EPROM technology for 
reprogrammability 

Highly reliable 

— Uses proven EPROM technology 

— Fully AC and DC tested 

— Security feature prevents logic pat- 
tern duplication 

— ±10% power supply voltage and 
higher noise immunity 


CMOS Generic 24-Pin 
Reprogrammable Logic Device 

e to replace stan- Functional Description 


Cypress PLD devices are high-speed elec- 
trically programmable logic devices. 
These devices utilize the sum of products 
(AND-OR) structure providing users the 
ability to program custom logic functions 
for unique requirements. 

In an unprogrammed state the AND 
gates are connected via EPROM cells to 
both the true and complement of every 
input. By selectively programming the 
EPROM cells, AND gates may be con- 
nected to either the true or complement 
or disconnected from both true and 
complement inputs. 

Cypress PLD C20G10 uses an advanced 
0.8-micron CMOS technology and a prov- 
en EPROM cell as the programmable ele- 
ment. This technology and the inherent 
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21 
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20 
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11 
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Note: 

1. The CG7C323 is the PLDC20G10 packaged in the JEDEC-compat- 
ible 28-pin PLCC pinout. Pin function and pin order is identical for 


both PLCC pinouts. The difference is in the location of the “no con- 
nect” or NC pins. 
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Generic 

Part Number 

Ice (mA) 

tpD (ns) 

ts (ns) 

tco (ns) ; 

L 

Com/Ind 

Mil 

Com/Ind 

Mil 

Com/Ind 

Mil 

Com/Ind 

Mil 

20G10B— 15 


70 


15 


12 


10 


20G10B— 20 


70 

100 

20 

20 

12 

15 

12 

15 

20G10B-25 



100 


25 


18 


15 

20G10-25 


55 


25 


15 


15 


20G10-30 



80 


30 


20 


20 

20G10-35 


55 


35 


30 


25 


20G10-40 



80 


40 


35 


25 


Functional Description (continued) 

advantage of being able to program and erase each cell enhances 
the reliability and testability of the circuit. This reduces the bur- 
den on the customer to test and to handle rejects. 

A preload function allows the registered outputs to be preset to 
any pattern during testing. Preload is important for testing the 
functionality of the Cypress PLD device. 

20G10 Functional Description 

The PLDC20G10 is a generic 24-pin device that can be pro- 
grammed to logic functions that include but are not limited to: 
20L10, 20L8, 20R8, 20R6, 20R4, 12L10, 14L8, 16L6, 18L4, 
20L2, and 20V8. Thus, the PLDC20G10 provides significant de- 
sign, inventory and programming flexibility over dedicated 24-pin 
devices. It is executed in a 24-pin 300-mil molded DIP and a 
300-mil windowed cerDIP. It provides up to 22 inputs and 10 out- 
puts. When the windowed cerDIP is exposed to UV light, the 
20G10 is erased and then can be reprogrammed. 

The Programmable Output Cell provides the capability of defin- 
ing the architecture of each output individually. Each of the 10 
output cells may be configured with registered or combinatorial 
outputs, active HIGH or active LOW outputs, and product term 
or Pin 13 generated output enables. Three architecture bits deter- 
mine the configurations as shown in the Configuration Ihble and 
in Figures 1 through 8. A total of eight different configurations 


are possible, with the two most common shown in Figure 3 and 
Figure 5. The default or unprogrammed state is registered/active/ 
LOW/Pin 11 OE. The entire Programmable Output Cell is shown 
in the next section. 

The architecture bit ‘Cl’ controls the registered/combinatorial 
option. In either combinatorial or registered configuration, the 
output can serve as an I/O pin, or if the output is disabled, as an 
input only. Any unused inputs should be tied to ground. In either 
registered or combinatorial configuration, the output of the regis- 
ter is fed back to the array. This allows the creation of control- 
state machines by providing the next state. The register is clocked 
by the signal from Pin 1. The register is initialized on power up to 
Q output LOW and U output HIGH. 

In both the combinatorial and registered configurations, the 
source of the output enable signal can be individually chosen with 
architecture bit ‘C2\ The OE s ignal may be generated within the 
array, or from the external OE (Pin 13). The Pin 13 allows direct 
control of the outputs, hence having faster enable/disable times. 

Each output cell can be configured for output polarity. The out- 
put can be either active HIGH or active LOW. This option is con- 
trolled by architecture bit ‘CO’. 

Along with this increase in functional density, the Cypress 
PLDC20G10 provides lower-power operation through the use of 
CMOS technology and increased testability with a register pre- 
load feature. 


Programmable Output Cell 
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Configuration Table 


Figure 

c 2 

1 

0 

2 

0 

5 

0 

6 

0 

3 

1 

4 

1 

7 

1 

8 

1 



Registered Output Configurations 


Configuration 


Product Term O E/Registered/ Active LOW 


Product Term OE/RegisteredAAtive HIGH 


Product TermOE/Combinatorial/ Active LOW 


Product TermOE/Combinatorial/Active HIGH 


Pin 13 OE/Registered/A;tive LOW 


Pin 13 OE/Registered/A;tive HIGH 


Pin 13 O E/Combinatorial/ Active LOW 


Pin 13 OE/Combinatorial/Active HIGH 



J Q = o 

[>o- Q)-0 



D Q 


D Q 

> Q 

1 

CP — 

> Q 


Figure 1. Product Term OE/Active LOW 



Figure 3. Pin 13 OE/Active LOW 
Combinatorial Output Configurations^ 



Figure 2. Product Term OE/Active HIGH 



Figure 4. Pin 13 OE/Active HIGH 



Figure 5. Product Term OE/Active LOW 


Figure 6. Product Term OE/Active HIGH 




Figure 7. Pin 13 OE/Active LOW 

Notes: 

2. Bidirectional 1/ O configurations are possible only when the combina- 
torial output option is selected 


Figure 8. Pin 13 OE/Active HIGH 
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Maximum Ratings 

(Above which the useful life maybe impaired. Foruserguidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

PowerApplied - 55°Cto + 125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Output Current into Outputs (LOW) 16 mA 


PLDC20G10B/PLDC20G10 


DC Programming Voltage 

PLDC20G10B and CG7C323B— A 13.0V 

PLDC20G10 and CG7C323— A 14.0V 

Latch-Up Current > 200 mA 

Operating Range 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +75°C 

& 

o 

+1 

> 

Militaryl 3 ! 

- 55°Cto +125°C 

5V ±10% 

Industrial 

- 40°C to +85°C 

5V ±10% 


Electrical Characteristics Over the Operating Range (Unless Otherwise Noted) W 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Vin = Vih orViL 

Ioh = — 3.2 mA 

Com’l/Ind 

■ 

■ 

V 

Ion = - 2 mA 

Military 

V 0 L 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or V rL 

Iol = 24 mA 

Com’l/Ind 

■ 

0.5 

V 

Iql = 12 mA 

Military 

Vffl 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for All Inputsl 5 ! 

2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All Inputs^ 5 ! 


0.8 

V 

Iix 

Input Leakage Current 

Vss < Vin <. Vcc 

- 10 


pA 

Isc 

Output Short Circuit Current 

V CC = Max, Vout = 0.5VL 6 ’ 7 J 



mA 

Icc 

Power Supply Current 

0 <. Vin <. Vcc 

V C c = Max., 

Iout = 0 mA 
UnprogrammedDevice 

Com’l/Ind— 15, —20 

d 

70 

mA 

Com’l/Ind— 25, -35 

l 

d 

mA 

Military -20, -25 



mA 

Military -30, -40 



mA 

loz 

Output LeakageCurrent 

Vcc = Max., Vss < Vqut <. Vcc 

- 100 

100 

pA 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz 

10 

pF 

CqUT 

Output Capacitance 

Vin = 2.0V, Vcc = 5.0V 

10 

pF 


6. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 

7. Tested initially and after any design or process changes that may affect 
these parameters. 


3. Ta is the “instant on” case temperature. 

4. See the last page of this specification for Group A subgroup testing in- 
formation. 

5. These are absolute values with respect to device ground. All over- 
shoots due to system or tester noise are included. 
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AC Test Loads and Waveforms (Commercial) 

Ri 23aa 
(319X1 MIL) 

5va 


OUTPUTO 



(236X1 MIL) 


Equivalent to: THEVENIN EQUIVALENT (Commercial) 
99xi 

OUTPUT O wv -O 2.08V = V thc 


5 V O 
OUTPUT O 


RI 238X1 
(319X1 MIL) 



Equivalent to: THEVENIN EQUIVALENT (Military/Industrial) 
136X1 


OUTPUT O- 


1 2.13V = V thm 

20G10-16 


Switching Characteristics Over operating Rangel 3 ’ 8 ’ 9 ! 


Parameters 

Description 

Commercial 

Units 

B-15 

B— 20 

-25 

-35 

Min. 

Max. 

mu 


mu 

Max. 


Max. 

tpD 

Input or Feedback to Non-Registered Output 


15 


20 


25 


35 

ns 

tEA 

Input to Output Enable 


15 


20 


25 


35 

ns 

tER 

Input to Output Disable 


15 


20 


25 


35 

ns 

tpzx 

Pin 11 to Output Enable 


12 


15 


20 


25 

ns 

tpxz 

Pin 11 to Output 

Disable 


12 


15 


20 


25 

ns 

tco 

Clock to Output 


10 


12 


15 


25 

ns 

ts 

Input or Feedback Set-Up Time 

D 


B 


15 



Bi 

ns 

tH 

Hold Time 

D 


■ 


n 


■ 


ns 

tpl 10 ] 

Clock Period 

UUj 


m 






ns 

tWH 

Clock High Time 

D 

m§ 

m 




17 


ns 

tWL 

Clock Low Time 

8 


E3I 


KB 


B 


ns 

fMAX [11J 

Maximum Frequency 

on 


gm 


HQ 




MHz 


Notes: 

8. Part (a) of AC Test Loads and Waveforms used for all parameters ex- 
cept t£R, tpzXj and tpxz- Part (b) of AC Test Loads and Waveforms 
used for t E R, t P zx, and t PX z- 

9. The parameters tER and tpxz are measured as the delay from the input 
disable logic threshold transition to Voh “ 0.5 V for an enabled HIGH 
output or Vol + 0-5 V for an enabled LOW input. 

10. tp minimum guaranteed clock period is that guaranteed for state ma- 
chine operation and is calculated from tp = ts + tco- The minimum 


guaranteed period for registered data path operation (no feedback) 
can be calculated as the greater of (t\vH + twO or (ts + tn). 

11* fMAX> minimum guaranteed operating frequency, is that guaranteed 
for state machine operation and is calculated from fMAX = l/(ts + 
tco)- The minimum guaranteed fMAX for registered data path opera- 
tion (no feedback) can be calculated as the lower o l/(bvH + twO ° r 
l/(ts + *h)- 
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Switching Characteristics Over Operating Range (continued) 


Parameters 

Description 

Military/Industrial 

Units 

B— 20 

B— 25 

-30 

-40 


Max. 

212! 

Max. 

U2U 

Max. 

mu 

Max. 

tpD 

Input or Feedback to Non-Registered Output 


20 


25 


30 


40 

ns 

tEA 

Input to Output Enable 


20 


25 


30 


40 

ns 

tER 

Input to Output Disable 


20 


25 


30 


40 

ns 

tpzx 

Pin 11 to Output Enable 


17 


20 


25 


25 

ns 

tpxz 

Pin 11 to Output 

Disable 


17 


20 


25 


25 

ns 

tco 

Clock to Output 


15 


15 


20 


25 

ns 

ts 

Input or Feedback 

Set-Up Time 

15 


a 


20 


35 


ns 

t H 

Hold Time 

D 


D 


D 


D 


ns 

tp[ 10 l 

Clock Period 

mn 


|Q| 


m 




ns 

tWH 

Clock High Time 

■a 


El 


EM 


Eli 


ns 

tWL 

Clock Low Time 

m 


El 


■a 


hi 


ns 

fMAxl”' 

Maximum Frequency 



HI j^| 






MHz 


Switching Waveform 
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Ordering Information 


tpD 

ts 

tco 

Icc 


Package 

Operating 

(ns) 

(ns) 

(ns) 

(mA) 

Ordering Code 

Type 

Range 

15 

12 

10 

70 

PLDC20G10B - 15PC/PI 

P13 

Commercial/ 





PLDC20G10B - 15 WCAVI 

W14 

Industrial 





PLDC20G10B — 15 JC/JI 

J64 






PLDC20G10B- 15HC 

H64 






CG7C323B-A15JC/Jll lz ) 

J64 






CG7C323B - A15HC 

H64 


20 

12 

12 

70 

PLDC20G10B — 20PC/PI 

P13 

Commercial/ 





PLDC20G10B - 20WC/WI 

W14 

Industrial 





PLDC20G10B— 20JC/JI 

J64 






PLDC20G10B-20HC 

H64 






CG7C323B— A20JC/J1 1 '4 

J64 






CG7C323B — A20HC 

H64 


20 

15 

15 

100 

PLDC20G10B-20DMB 

D14 

Military 





PLDC20G 1 0B - 20 WMB 

W14 






PLDC20G10B -20LMB 

L64 


25 

15 

15 

55 

PLDC20G10— 25PC/PI 

P13 

Commercial/ 





PLDC20G10-25WCAVI 

W14 

Industrial 





PLDC20G1 0—25 JC/JI 

J64 






PLDC20G10— 25HC 

H64 






CG7C323— A25JC/JH 1Z I 

J64 






CG7C323 - A25HC 

H64 


25 

18 

15 

100 

PLDC20G10B-25DMB 

D14 

Military 





PLDC20G10B -25LMB 

L64 






PLDC20G10B - 25 WMB 

W14 


30 

20 

20 

80 

PLDC20G10-30DMB 

D14 

Military 





PLDC20G10-30LMB 

L64 






PLDC20G10-30WMB 

W14 


35 

30 

25 

55 

PLDC20G10— 35PC/PI 

P13 

Commercial/ 





PLDC20G10— 35WC/WI 

W14 

Industrial 





PLDC20G10— 35 JC/JI 

J64 






PLDC20G10— 35HC 

H64 






CG7C323— A35JC/JJ 1Z J 

J64 






CG7C323 — A35HC 

H64 


40 

35 

25 

80 

PLDC20G10-40DMB 

D14 

Military 





PLDC20G10 - 40LMB 

L64 






PLDC20G10-40WMB 

W14 



Note: 

12. The CG7C323 is the PLD20G10 packaged in 
the JEDEC-compatible 28-pin PLCC pinout. 
Pin function and pin order is identical for both 
PLCCpinouts. The principle difference is in the 
location of the “no connect” (NC) pins. 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristerics 


Parameters 

Subgroups 

VoH 

1, 2,3 

VoL 

1, 2,3 

Vffl 

1, 2,3 

VlL 

1,2,3 

Ik 

1,2,3 

loz 

1,2,3 

Icc 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10,11 

tpzx 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10, 1 1 

ts 

7, 8, 9, 10, 1 1 

t H 

7, 8, 9, 10, 11 


Document#: 38-00019-F 
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PRELIMINARY PLD20G10C 


Generic 24-Pin PAL® Device 


Features 

• Ultra high speed supports today’s and 
tomorrow’s fastest microprocessors 

— tpD = 7.5 ns 

— t S u = 3 ns 

— fMAX = 105MHz 

• Reduced ground bounce and under- 
shoot 

• PLCC and LCC packages with addi- 
tional Vcc an d Vs§ pins for lowest 
ground bounce 


• 10 user-programmable output 
macrocells 

— Output polarity control 
— Registered or combinatorial 
operation 

— Pin or product term output enable 
control 

• Preload capability for flexible design 
and testability 

• High reliability 

— Proven Ti-W fuse technology 


Using BiCMOS process and Ti-W fuses, 
the PLD20G10C implements the familiar 
sum-of-products (AND-OR) logic struc- 
ture. It provides 12 dedicated input pins 
and 10 I/O pins (see Logic Block Dia- 
gram). By selecting each I/O pin as perma- 
nent or temporary input, up to 22 inputs 
can be achieved. Applications requiring up 
to 21 inputs and a single output, down to 
12 inputs and 10 outputs can be realized. 
The output enable product term available 
on each I/O or a common pin controlled 
OE function allows this selection. 


• Generic architecture to replace stan- 
dard logic functions including: 20L10, 
20L8, 20R8, 20R6, 20R4, 12L10, 14L8, 
16L6, 18L4, 20L2, and 20V8 

• Up to 22 inputs and 10 outputs for 
more logic power 


— AC and DC tested at the factory 
• Security Fuse 

Functional Description 

The PLD20G10C is a generic 24-pin de- 
vice that can be used in place of 24 PAL 
devices. Thus, the PLD20G10C provides 
significant design, inventory, and pro- 
gramming flexibility over dedicated 
24-pin devices. 


The PLD20G10C automatically resets on 
power-up.The Q output of all internal reg- 
isters is set to a logic LOW and the Q out- 
put to a logic HIGH. In addition, the PRE- 
LOAD capability allows the registers to be 
set to any desired state during testing. 

A security fuse is provided to prevent 
copying of the device fuse pattern. 


Logic Block Diagram and PDIP (P)/CDIP (D) Pin Configuration 


V ss I I I I I II III CP/I 



l/OE l/Og l/0 8 I/Or l/O e l/0 5 l/0 4 l/0 3 l/0 2 l/Oi l/O 0 V CC 


Pin Configurations 


LCC (L) 
Top View 





i/o 2 

1/03 

l/o 4 

v ss 

l/0 5 

i/o 6 

l/o 7 


PLCC (J)/CLCC (Y) 
Top View 

. nnnnnnn 


1 c 5 
1 n e 
1 c 7 
Vss f- 8 

I c 9 
I C 10 

I C 


4 3 2 1 28 27 26 


PLD20G10C 


121314 1516 1718 

TJ LTTJ U 'CITJ U 


25 0 I/O 2 
24 □ I/O 3 
23 □ I/O 4 
22 3 V SS 
21 □ I/O 5 
20 □ I/O 6 
19 □ I/O7 


G10C-1 


PAL is a registered trademark of Aivanced Micro Devices. 
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20G10C-7 

20G10C-10 

20G10C— 12 

20G10C— 15 

Icc(mA) 

Commercial 

190 

190 

190 


Military 


190 


190 

tpD (ns) 

Commercial 

7.5 


12 


Military 



12 

15 

t s (ns) 

Commercial 

3.0 

3.6 

4.5 


Military 


3.6 

4.5 

7.5 

tco(ns) 

Commercial 

6.5 

7.5 

9.5 


Military 


7.5 

9.5 

10 

fMAx(MHz) 

Commercial 

105 

90 

71 


Military 


90 

71 

57 


Programmable Macrocell 

The PLD20G10C has 10 programmable I/O macrocells (see Ma- 
crocell). Two fuses (Ci and Co) can be programmed to configure 
output in one of four ways. Accordingly, each output can be regis- 
tered or combinatorial with an active HIGH or active LOW polar- 
ity. The feedback to the array is also from this output. An addition- 
al fuse (C2) determines the source of the output enable signal. The 
signal can be generated either from the individual OE product 
termor from a common external OE pin. 


Programming 

The PLD20G10C can be programmed using the QuickPro II® 
programmeravailable from Cypress Semiconductor and also with 
Data I/O, Logical Devices, STAG, and other programmers. Please 
contact your local Cypress representative for further information. 


Macrocell 



QuickPro II is a trademark of Cypress Semiconductor Corporation. 
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Configuration Table 


Figure 

c 2 

Cl 

1 

0 

0 

2 

0 

0 

5 

0 

1 

6 

0 

1 

3 

1 

0 



Registered Output Configurations 



Figure 1. Product Term OE/Active LOW 



Figure 3. Pin OE/Active LOW 
Combinatorial Output Configurations^ 



PRELIMINARY 


Configuration 


Product Term OE/Registered/Active LOW 


Product Term OE/Registered/ Active HIGH 


Product TermOE/Combinatorial/Active LOW 


Product TermOE/Combinatorial/Active HIGH 


Pin O E/Registered/ Ative LOW 
Pin OE/Registered/Ative HIGH 


Pin OE/Combinatorial/Ative LOW 


Pin OE/Combinatorial/Ative HIGH 


PLD20G10C 




Figure 4. Pin OE/Active HIGH 




Figure 2. Product Term OE/Active HIGH 


Figure 5. Product Term OE/Active LOW 


Figure 6. Product Term OE/Active HIGH 




Figure 7. Pin OE/Active LOW 

Notes: 

1 . Bidirectional I/O configurations are possible only when the combina- 
torial output option is selected. 


Figure 8. Pin OE/Active HIGH 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

PowerApplied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to Vcc 

DC Input Voltage - 0.5 V to Vcc 


DC Input Current - 30 mA to +5 mA 

(except during programming) 

DC Program Voltage 10V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 5% 

Military! 2 ! 

— 55°C to +125°C 

4.75V to 5.5V 


DC Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc =: Min., 

Vin = V IH or VlL 



m 


■ 



V 0L 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or Vi L 

Iol = 16 mA 

CornT 


0.5 

■ 

Iql = 12 mA 

Mil 

VlH 

Input HIGH Voltage 

Guaranteedlnput Logical HIGH Voltage for All Inputs^ 

2.0 


V 

VlL 

Input LOW Voltage 

Guaranteed Input Logical LOW Voltage for All Inputs^ 3 ! 


0.8 

V 

I IX 

Input Leakage Current 

V SS < Vin < 2.7V, V CC = Max. 


50 

jiA 

■ 

Maximum Input Current 

Vin = Vcc> Vcc = Max- 

ComT 


100 

pA 

Mil 


250 

loz 

Output Leakage Current 

Vcc = Max., Vss <. Vout < Vcc 


100 

pA 

Isc 

Output Short Circuit Current 

V cc = Max., Vqut = 0.5VM 


- 120 

mA 

Icc 

Power Supply Current 

Vcc = Max., Vin = GND, Outputs Open 

ComT 


190 

mA 

Mil 


190 


Notes: 

2. Ta is the “instant on” case temperature. 

3. These are absolute values with respect to device ground. All over- 
shoots due to system or tester noise are included. 

4. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 
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PRELIMINARY 


PLD20G10C 



CYPRESS 

SEMICONDUCTOR 


Switching Characteristics PLD20G10C 5 ! 


Parameters 

Description 

-7 

-10 

-12 

-15 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpD 

Input to Output Propagation Delay! 6 ] 

2 

7.5 

2 

10 

2 

12 

2 

15 

ns 

*EA 

Input to Output Enable Delay 

2 

7.5 

2 

10 

2 

12 

2 

15 

ns 

tER 

Input to Output Disable Delay! 7 ] 

2 

7.5 

2 

10 

2 

12 

2 

15 

ns 

tpzx 

OE Input to Output Enable Delay 

2 

7.5 

mm 

10 

2 

12 

2 

15 

ns 

tpxz 

OE Input to Output Disable Delay 

2 

7.5 

mm 

10 

2 

12 

2 

15 

ns 

tco 

Clock to Output Delay! 6 ] 

1 

6.5 

i 

7.5 

1 

9.5 

1 

10 

ns 

*S 

Input or Feedback Set-Up Time 

3 


3.6 




mu 


ns 

t H 

Input Hold Time 

0 


mm 


0 


0 


BRIM 

tp 

External Clock Period (tco + t§) 

9 




14 


17.5 



tWH 

Clock Width HIGH! 8 ] 

3 


3 


3 


6 


ns 

tWL 

Clock Width LOW! 8 ] 

3 


3 


3 


6 


ns 

fMAXl 

External Maximum Frequency (l/(tco + ts))! 9 ] 

105 


90 


71 


57 


MHz 

*MAX2 

Data Path Maximum Frequency 
(l/(tWH + tWL)) [8 ’ 101 

166 


166 


166 


83 


MHz 

fMAX3 

Internal Feedback Maximum Frequency 
(l/(tcF + ts))! 11 ] 

133 


100 


83 


66 


MHz 

tCF 

Register Clock to Feedback Input! 12 ] 






7.5 


7.5 

ns 

tpR 

Power-Up Reset Timet 13 ] 

1 


1 


1 


1 


ps 


Capacitance! 8 ] 


Parameters 

Description 

Max. 

Units 

Qn 

InputCapacitance 

8 

pF 

CqUT 

OutputCapacitance 

10 

pF 


Notes: 

5. AC test load used for all parameters except where noted. 

6. Thisspecification is guaranteed for all device outputs changing state in 
a given access cycle. 

7. This parameter is measured as the time after output disable input that 
the previous output data state remains stable on the output. This delay 
is measured to the point at which a previous HIGH level has fallen to 
0.5 volts below Voh min. or a previous LOW level has risen to 0.5 volts 
above Vol max. 

8 . Tested initially and after any design or process changes that may affect 
these parameters. 

9. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external feedback can oper- 
ate. 

10. This specification indicates the guaranteed maximum frequency at 
which an individual output register can be cycled. 


11. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with internal only feedback can 
operate. This parameter is tested periodically by sampling production 
product. 

12. This parameter is calculated from the clock period at fMAX internal 
(fMAX3) a s measured (see Note 11) minus ts- 

13. The registers in the PLD20G10C have been designed with the capabil- 
ity to reset during system power-up. Following power-up, all registers 
will be reset to a logic LOW state. The output state will depend on the 
polarity of the output buffer. This feature is useful in establishing state 
machine initialization. To insure proper operation, the rise in Vcc 
must be monotonic and the timing constraints depicted in power-up 
reset waveforms must be satisfied. 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


PLD20G10C 


AC Test Loads and Waveforms 


5V O- 
OUTPUT O 


R1 238 a 
(319 a MIL) 

wv 


I CL 1« 


INCLUDING 
JIG AND 
SCOPE 


R2 

170a 

(236a MIL) 


Equivalent to: THEVENIN EQUIVALENT 

-O 2.08V = Vthc 


99a 

OUTPUT O VW-— 


Commercial 


Equivalent to: 
OUTPUT 


THEVENIN EQUIVALENT 
136a 

O WV o 2.13V = Vthm 

Military 


CJ 1 "] 

Package 

15 pF 

P/D 

50 pF 

J/K/IVY 


Parameter 

Vth 

Output Waveform — Measurement Level 

*ER (-)> tpHZ 

1.5V 



’ un 0.5V ^ " 


*ER (+)’ tpLZ 

2.6V 

v ot . 05V EH 

-sr — 2.6V 

■*“ G10C-15 

*EA (+> tpZH 

1.5V 

i.5v 

Q10C-16 

*EA (-> tpZL 

1.5V 

15V 0.5V \ ^ 

m- 


Notes: 

14. Cl = 5 pF for t^R and tpxz measurements for all packages. 

Switching Waveform 


SfflO 




< 

tsf*— * 

CP 

1 

s 

tH 

■ 

IS 

B 




m 








K1 


■ ■ 

ij 


mm 









^3 ■■■■■■ 



tpD i 

tH 


tER 1 




tEA 

COMBINATORIAL WW>sL< 

outputs: AAAA7p 


% 

P" 





G10C-18 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


PLD20G10C 


Power-Up Reset Waveform! 13 ! 


REGISTERED 
ACTIVE LOW 
OUTPUT 





Preload Waveform l |5 l 


PIN 13 (16) 


PIN 8 (10) 


PIN 9 (11) 


PRELOAD DATA 
PINS 14-23 
(17-21,23-27) 


CLOCK PIN 1 (2) 


OUTPUTS 

DISABLED 


PRELOAD 

DATA 

CLOCKED 

IN 


PRELOAD DATA 

V| L p or V, H p! 16 ^ 


REGISTERS 

PRELOADED 

OUTPUT 

ENABLED 

PRELOAD 

DATA 

REMOVED ^ ^ 


Notes: 

15. Pins 4 (5), 5 (6), 7 (9) at V ILP ; Pins 10 (12) and 11 (13) at V m p; Vcc (Pin 24 (1 and 28)) at V C CP 

16. Pins 2-8 (3-7, 9, 10), 10 (12), 11 (13) can be set at Vihp or Vilp to insure asynchronous reset is not active. 



PRELIMINARY 


PLD20G10C 




'= = CYPRESS 

"ZSgg'y SEMICONDUCTOR 


D/K/P (J/L/Y) Pinouts 


Forced level on register pin 
during preload 

Register Q output state 
after preload 

VlHP 

HIGH 

VlLP 

LOW 


Name 

Description 

Min. 

Max. 

Unit 

Vpp 

Programming Voltage 

9.25 

9.75 

V 


Delay for Preload 

1 


M*s 

tDPR2 

Delay for Preload 

0.5 


us 

VlLP 

Input LOW Voltage 

0 

0.4 

V 

VlHP 

Input HIGH Voltage 

3 

4.75 

V 

Vccp 

Vcc for Preload 

4.75 

5.25 

V 
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PLD20G10C 


s CYPRFSS 

■^= = SEMICONDUCTOR 


Ordering Information 


Icc (mA) 

tpD ( ns ) 

*MAX (MHz) 

Ordering Code 

Package Type 

Operating Range 

190 

7.5 

105 

PLD20G10C-7DC 

D14 

Commercial 




PLD20G10C-7JC 

J64 





PLD20G10C-7PC 

P13 





PLD20G 10C- 7 YC 

Y64 



10 

90 

PLD20G10C— 10DC 

D14 

Commercial 




PLD20G10C— 10JC 

J64 





PLD20G10C— 10PC 

P13 





PLD20G10C— 10YC 

Y64 





PLD20G10C- 10DMB 

D14 

Military 




PLD20G10C- 10KMB 

K73 





PLD20G10C- 10LMB 

L64 





PLD20G10C- 10YMB 

Y64 



12 


PLD20G10C— 12DC 

D14 

Commercial 




PLD20G10C— 12JC 

J64 





PLD20G10C— 12PC 

P13 





PLD20G10C— 12YC 

Y64 





PLD20G10C- 12DMB 

D14 

Military 




PLD20G10C- 12KMB 

K73 





PLD20G10C- 12LMB 

L64 





PLD20G10C- 12YMB 

Y64 



15 

57 

PLD20G10C- 15DMB 

D14 

Military 




PLD20G10C- 15KMB 

K73 





PLD20G10C- 15LMB 

L64 





PLD20G10C- 15YMB 

Y64 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristerics 


Parameters 

Subgroups 

VOH 

1,2,3 

VOL 

1, 2,3 

VlH 

1, 2,3 

VlL 

1,2,3 

Iix 

1, 2,3 

loz 

1, 2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

ts 

7, 8, 9, 10,11 

tH 

7, 8, 9, 10, 11 


Document#: 38-A-00027 
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PLDC20RA10 


CYPRESS 
SEMICONDUCTOR 


Reprogrammable Asynchronous 
CMOS Logic Device 


Features 

• Advanced-user programmable macro- 
cell 

• CMOS EPROM technology for repro- 
grammability 

• Up to 20 input terms 

• 10 programmable I/O macrocells 

• Output macrocell programmable as 
combinatorial or asynchronous D- 
type registered output 

• Product-term control of register 
clock, reset and set and output enable 

• Register preload and power-up reset 

• Four data product terms per output 
macrocell 

• Fast 

— Commercial 

tpD = 15 ns 
t C o = 15 ns 
tsu = 7 ns 


— Military/Industrial 
tpo = 20 ns 
tco = 20 ns 
tsu = 10 ns 

• Low power 

— Ice max — 80 mA (Commercial) 

— Ice max — 85 mA (Military) 

• High reliability 

— Proven EPROM technology 
— > 2001V input protection 
— 100% programming and functional 
testing 

• Windowed DIP, windowed LCC, DIP, 
LCC, PLCC available 

Functional Description 

The Cypress PLDC20RA10 is a high-per- 
formance, second-generation program- 


mable logic device employing a flexible 
macrocell structure that allows any indi- 
vidual output to be configured indepen- 
dently as a combinatorial output or as a 
fully asynchronous D-type registered out- 
put. 

The Cypress PLDC20RA10 provides low- 
er-power operation with superior speed 
performance than functionally equivalent 
bipolar devices through the use of high- 
performance 0.8-micron CMOS manufac- 
turing technology. 

The PLDC20RA10 is packaged in a 24 
pin 300-mil molded DIP, a 300-mil win- 
dowed cerDIP, and a 28-lead square lead- 
less chip carrier, providing up to 20 inputs 
and 10 outputs. When the windowed de- 
vice is exposed to UV light, the 20RA10 
is erased and can then be reprogrammed. 


Logic Block Diagram 



or i/Ofl i/o 8 i/o 7 i/o 6 i/o 6 i/o 4 i/o 3 i/o 2 i/o, voq Vcc 

RA10-1 



Selection Guide 


Generic Part 
Number 

tpo ns 

tsu ns 

tco ns 

Ice ns j 

Com 

Mil/Ind 

Com 

Mil/Ind 

Com 

Mil/Ind 

Com 

Mil/Ind 

20RA10-15 

15 


7 


15 


80 


20RA10-20 

20 

20 

10 

10 

20 

20 

80 

85 

20RA10-25 


25 


15 


25 


85 

20RA10-30 

30 


15 


30 


80 


20RA10-35 


35 


20 


35 


85 
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pYpppcc 

SH^^TOOOR 


PLDC20RA10 


Pin Configurations 


LCC 
Top View 


STD PLCC/HLCC 
Top View 


JEDEC PLCC/HLCC [1) 
Top View 





NC 


l/0 2 

I/O 3 


1/04 

I/O5 

i/o 6 

I/O 7 


RA10-2 


~-r °|5!§f § 

nnnnnnn 


4 3 2 1 2827 26 

NCC 5 25 3 

I3 C 6 24 3 

NCC 8 PLDC20RA10 % 3 
'5 C 9 21 3 

*6 C 10 20 3 

NcC 11 121314 1516 1718 19 3 

uuuLJumj 


i/o 2 

l/o 3 

1/04 

I/O 5 
V0 6 
I/O 7 
NC 


RA10-3 


-°|s!3 

nnnnnnn 


4 3 2 1 2827 26 


l 2 C 5 

CC 6 

l?C 7 
NCC 8 
I5C 9 
l 6 C 10 
It 


25 3 
24 3 
23 3 


PLDC20RA10 ^ 
21 
20 


uuuuuuu 

gig 


l /°2 

1/03 

1/04 

NC 

1/05 

l/ 0 6 

l/0 7 


RA10-4 


Macrocell Architecture 

Figure 1 illustrates the architecture of the 20RA10 macrocell. 
The cell dedicates three product terms for fully asynchronous 
control of the register set, reset, and clock functions, as well as 
one term for control of the output enable function. 

The output enable product term output is ANDed with the input 
from pin 13 to allow either product term or hardwired external 
control of the output or a combination of control from both 
sources. If product-term-only control is selected, it is automatical- 
ly chosen for all outputs since, for this case, the external output 
enable pin must be tied LOW. The active polarity of each output 
may be programmed independently for each output cell and is 
subsequently fixed. Figure 2 illustrates the output enable options 
available. 

When an I/O cell is configured as an output, combinatorial-only 
capability may be selected by forcing the set and reset product 
term outputs to be HIGH under all input conditions. This is 
achieved by programming all input term programming cells for 
these two product terms. Figure 3 illustrates the available output 
configuration options. 

An additional four uncommitted product terms are provided in 
each output macrocell as resources for creation of user-defined 
logic functions. 

Programmable I/O 

Because any of the ten I/O pins may be selected as an input, the 
device input configuration programmed by the user may vary 
from a total of nine programmable plus ten dedicated inputs (a 
total of nineteen inputs) and one output down to a ten-input, ten- 
output configuration with all ten programmable I/O cells config- 
ured as outputs. Each input pin available in a given configuration 

Notes: 

I . The CG7C324 is the PLDC20RA10 packaged in the JEDEC-compat- 
ible 28-pin PLCC pinout. Pin fuction and pin order is identical for 
both PLCC pinouts. The principle difference! is in the location of the 
“no connect” (NC) pins. 


is available as an input to the four control product terms and four 
uncommitted product terms of each programmable I/O macrocell 
that has been configured as an output. 

An I/O cell is programmed as an input by tying the output enable 
pin (pin 13) HIGH or by programming the output enable product 
term to provide a LOW, thereby disabling the output buffer, for 
all possible input combinations. 

When utilizing the I/O macrocell as an output, the input path 
functions as a feedback path allowing the output signal to be fed 
back as an input to the product term array. When the output cell 
is configured as a registered output, this feedback path may be 
used to feed back the current output state to the device inputs to 
provide current state control of the next output state as required 
for state machine implementation. 

Preload and Power-Up Reset 

Functional testability of programmed devices is enhanced by in- 
clusion of register preload capability, which allows the state of 
each register to be set by loading each register from an external 
source prior to exercising the device. Testing of complex state ma- 
chine designs is simplified by the ability to load an arbitrary state 
without cycling through long test vector sequences to reach the 
desired state. Recovery from illegal states can be verified by load- 
ing illegal states and observing recovery. Preload of a particular 
register is accomplished by impressing the desired state on the 
register output pin and lowering the signal level on the preload 
control pin (pinl) to a logic LOW level. If the specified preload 
set-up, hold and pulse width minimums have been observed, the 
desired state is loaded into the register. To insure predictable sys- 
tem initialization, all registers are preset to a logic LOW state 
upon power-up, thereby setting the active LOW outputs to a log- 
ic HIGH. 
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PLDC20RA10 


— ^ hImkxIjductor 


OUTPUT ENABLE 
(FROM PIN 13) 




Figure 1. PLDC20RA10 Macrocell 


Output Always Enabled 


{> 


Programmable 

D— | 




RA10-6 


RA10-7 


External Pin 

OE 

— tU 


RA10-8 


Combination of 
Programmable and Hardwired 


o 


-d>°- 


RA10-9 


Figure 2. Four Possible Output Enable Alternatives for the PLDC20RA10 
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Registered/Active LOW Combinatorial/Active LOW 



Figure 3. Four Possible Macrocell Configurations for the PLDC20RA10 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage -3.0 V to + 7.0 V 

Output Current into Outputs (LOW) 16 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 


Latch-Up Current > 200 mA 

DC Program Voltage 13.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +75°C 

5V ± 10% 

Industrial 

-40°Cto +85 °C 

5V ± 10% 

Military! 2 ] 

- 55°Cto + 125°C 

5V ± 10% 



Electrical Characteristics Over the Operating Range! 3 ] 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Voh 

Output HIGH Voltage 

Vcc = Min., 

Vin=Vih orVi L 

Ioh — —3.2 mA 

Com’l 

2.4 

■ 

V 

Iqh = -2 mA 

Mil/Ind 

Vol 

Output LOW Voltage 

Vcc = Min., 

Vin = V IH orViL 

00 

II 

O 



0.5 

V 

VlH 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for All Inputs! 4 ] 

2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All Inputs! 4 ] 


0.8 

V 

Iix 

Input Leakage Current 

Vss < Vin < Vcc, Vcc = Max 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

Vcc - Max., Vss < Vout < Vcc 

-40 

+40 

pA 

Isc 

Output Short Circuit Current! 5 ! 

Vcc = Max., Vout = 0.5v! 6 ] 

-30 

-90 

mA 

Icci 

Standby Power Supply Current 

Vcc= Max., Vin = GND Outputs Open 

Com’l 


75 

mA 

Mil/Ind 


80 

mA 

ICC2 

Power Supply Current at 
Frequency! 5 ] 

Vcc — Max., Outputs Disabled (In High Z State) 
Device Operating af fMAX 

Com’l 


80 

mA 

Mil/Ind 


85 

mA 


Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Vin = 2.0 V @ f = 1 MHz 

10 

pF 

CqUT 

Output Capacitance 

Vout = 2.0 V@f = 1 MHz 

10 

pF 


Notes: 

2. Ta is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 

4. These are absolute values with respect to devicee ground and all over- 
shoots due to system or tester noise are included. 

5 . Tested initially and after any design or process changes that may affect 
these parameters. 

6. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5 V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 


7. Part (a) of AC Test Loads was used for all parameters except tgA* tgR, 
tpzx and tpxz> which use part (b). 

8. The parameters t£R and tpxz are measured as the delay from the in- 
put disable logic threshold transition to Voh - 0.5 V for an enabled 
HIGH output or Vol +0.5V for an enabled LOW output. Please see 
part (c) of ACTest Loads and Waveforms for waveforms andmeasure- 
ment reference levels. 
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CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged 7 ’ 8 J 


Parameters 

Description 

Commercial 

Military/Industrial 

Units 

-15 

-20 

-30 

-20 

-25 

-35 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 



Max. 

Min. 

Max. 

tpD 

Input or Feedback to 
Non-Registered Output 


15 


20 


30 




25 


35 

ns 

*EA 

Input to Output Enable 


15 


25 


30 


20 


30 


35 

ns 

*ER 

Input to Output 

Disable 


15 


25 


30 


20 


30 


35 

ns 

tpzx 

Pin 13 to Output 

Enable 


12 

■ 

H 


20 


H 


20 


25 

ns 


Pin 13 to Output 

Disable 


12 



■ 

20 

■ 

H 


20 


25 

ns 

tco 

Clock to Output 


15 


20 


30 


20 


25 


35 

ns 


Input or Feedback 
Set-Up Time 

7 


10 


15 


10 


15 




ns 


Hold Time 

3 


n 


5 


3 


5 


5 


ns 

tp 


22 


30 




30 


40 


55 


ns 

tWH 

Clock Width HIGH 

10 


13 


20 


12 


18 


25 


ns 

tWL 

Clock Width LOW 

10 


■a 


20 


12 


18 


25 



flVLAX 




33.3 


22.2 


33.3 




18.1 


MHz 

ts 

Input to Asynchronous 
Set of Registered 

Output 


15 

■ 


■ 

35 

■ 

20 

■ 


■ 

40 

ns 


Input to Asynchronous 
Reset of Registered 
Output 

■ 

15 

■ 

20 

■ 

35 

■ 

20 

■ 

25 

■ 

40 

ns 

*AR 

Asynchronous Set/ 

Reset Recovery Time 

10 


12 


15 


12 


15 


20 


ns 

t W p 

Preload Pulse Width 

15 


15 


15 


15 


Q 


15 


ns 

tsup 

Preload Set-Up Time 

15 


15 


15 


15 


15 


15 


ns 

*HP 

Preload Hold Time 

15 


15 


15 


15 


15 


15 


ns 


AC Test Loads and Waveforms (Commercial) 

R1 457Q R1 45 7Q 

(470Q mil) (470Q mil) 


ALL INPUT PULSES 


3.0V ■ 



Equivalent to: THEVENIN EQUIVALENT (Commercial) 

170Q 

OUTPUT O wv O 1 -86V=V thc 


GND 




<.5 ns 


90% 

10% 




K 


90% 

10% 


K* < 5 ns 


Equivalent to: 


THEVENIN EQUIVALENT (Military/Industrial) 
190Q 


OUTPUT O- 


2.02V=V thc 
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Preload Switching Waveforms 
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Ordering Information 


ICC2 

tp D (ns) 

tsu (ns) 

tco (ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

80 

15 

7 

15 

PLDC20RA10-15HC 

H64 

Commercial 





PLDC20RA10- 15JC 

J64 






PLDC20RA10- 15PC 

P13 






PLDC20RA10- 15WC 

W14 






CG7C324— A15HC 

H64 






CG7C324-A15JC 

J64 


80 

20 

10 

20 

PLDC20RA1 0 - 20HC 

H64 

Commercial 





PLDC20RA1 0 - 20JC 

J64 






PLDC20RA10-20PC 

P13 






PLDC20RA1 0 - 20W C 

W14 






CG7C324 — A20HC 

H64 






CG7C324— A20JC 

J64 


85 

20 

10 

20 

PLDC20RA1 0 — 20DI 

D14 

Industrial 





PLDC20RA1 0 — 20 JI 

J64 






PLDC20RA1 0 — 20PI 

P13 






PLD C20RA1 0 — 20WI 

W14 






PLDC20RA1 0 - 20DMB 

D14 

Military 





PLDC20RA10-20HMB 

H64 






PLDC20RA10 - 20LMB 

L64 






PLDC20RA10-2QMB 

Q64 






PLDC20RA10 - 20WMB 

W14 


85 

25 

15 

25 

PLDC20RA10— 25DI 

D14 

Industrial 





PLDC20RA10— 25JI 

J64 






PLDC20RA10— 25PI 

P13 






PLDC20RA10— 25WI 

W14 






PLDC20RA10-25DMB 

D14 

Military 





PLDC20RA10-25HMB 

H64 






PLDC20RA10-25LMB 

L64 






PLDC20RA10-25QMB 

Q64 






PLDC20RA10-25WMB 

W14 


80 

30 

15 

30 

PLDC20RA10-30HC 

H64 

Commercial 





PLDC20RA1 0 - 30 JC 

J64 






PLDC20RA10-30PC 

P13 






PLDC20RA10-30WC 

W14 






CG7C324— A30HC 

H64 






CG7C324-A30JC 

J64 
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Ordering Information (continued) 


ICC2 

tpD 

(ns) 

tsu 

(ns) 

*co 

(ns) 

Ordering Code 

Package 

T^pe 

Operating Range 





PLDC20RA10— 35DI 

D14 

Industrial 

85 

35 

20 

35 

PLD C20RA1 0 — 3 JI 

J64 






PLDC20RA10— 35PI 

P13 






PLDC20RA10— 35WI 

W14 






PLDC20RA10-35DMB 

D14 

Military 





PLDC20RA10-35HMB 

H64 






PLDC20RA10-35LMB 

L64 






PLDC20RA10-35QMB 

Q64 






PLDC20RA1 0 - 35 WMB 

W14 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vih 

1,2,3 

Vil 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

IPD 

7, 8, 9, 10,11 

tpzx 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10,11 

tsu 

7, 8, 9, 10, 11 

tH 

7, 8, 9, 10, 11 


Document#: 38-00073-C 


4-56 




































PALC22V10 



Features 

• Advanced second-generation PAL 
architecture 

• Low power 

— 55 mA max. “IT 

— 90 mA max. standard 
— 120 mA max. military 

• CMOS EPROM technology for 
reprogrammability 

• Variable product terms 

— 2 x (8 through 16) product terms 

• User-programmable macrocell 
— Output polarity control 

— Individually selectable for regis- 
tered or combinatorial operation 

• 20, 25, 35 ns commercial and indus- 
trial 

• 25, 30, 40 ns military 


• Up to 22 input terms and 10 outputs 

• High reliability 

— Proven EPROM technology 
— 100% programming and functional 
testing 

• Windowed DIP, windowed LCC, DII* 
LCC, and PLCC available 

Functional Description 

The Cypress PALC22V10 is a CMOS se- 
cond-generation programmable logic 
array device. It is implemented with the 
familiar sum-of-products (AND-OR) log- 
ic structure and a new concept, the “pro- 
grammable macrocell. ” 

The PALC22V10 is available in 24-pin 
300-mil molded DIPs, 300-mil windowed 
cerDIPs, 28-lead square ceramic leadless 
chip carriers, 28-lead square plastic 
leaded chip carriers, and provides up to 


22 inputs and 10 outputs. When the win- 
dowed cerDIP is exposed to UV light, the 
22V10 is erased and can then be repro- 
grammed. The programmable macrocell 
provides the capability of defining the ar- 
chitecture of each output individually. 
Each of the 10 potential outputs may be 
specified as registered or combinatorial. 
Polarity of each output may also be indi- 
vidually selected, allowing complete flexi- 
bility of output configuration. Further 
configurability is provided through array- 
configurable output enable for each po- 
tential output. This feature allows the 10 
outputs to be reconfigured as inputs on 
an individual basis, or alternately used as 
a combination I/O controlled by the pro- 
grammable array. 



Pin Configuration 


LCC/PLCC 
Top View 


VI 0-1 


__§g$22 





I/O 2 
l/0 3 
l/0 4 
NC 
I/O5 
«/0 6 
l/0 7 


V10-2 


PAL is a registered trademark of Monolithic Memories Inc. 
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Functional Description (continued) 

PALC22V10 features a variable product term architecture. 
There are five pairs of product terms beginning at 8 product 
terms per output and incrementing by 2 to 16 product terms per 
output. By providing this variable structure, the PALC22V10 is 
optimized to the configurations found in a majority of applica- 
tions without creating devices that burden the product term struc- 
tures with unusable product terms and lower performance. 

Additional features of the Cypress PALC22V10 include a syn- 
chronous preset and an asynchronous reset product term. These 
product terms are common to all macrocells, eliminating the 
need to dedicate standard product terms for initialization func- 
tion. The device automatically resets on power-up. 

For testing of programmed functions, a preload freature allows 
any or all of the registers to be loaded with an initial value for 
testing. This is accomplished by raising pin 8 to a supervoltage 
Vpp , which puts the output drivers in a high-impedance state. 
The data to be loaded is then placed on the I/O pins of the device 
and is loaded into the registers on the positive edge of the clock 
on pin 1. A 0 on the I/O pin preloads the register with a 0, and a 
1 preloads the register with a 1. The actual signal on the output 
pin will be the inversion of the input data. The data on the I/O 
pins is then removed and pin 8 is returned to a normal TTL volt- 
age. Again, care should be exercised to power sequence the de- 
vice properly. 

The PALC22V10 featuring programmable macrocells and vari- 
able product terms provides a device with the flexibility to imple- 
ment logic functions in the 500 to 800 gate array complexity. 
Since each of the 10 output pins may be individually configured 
as inputs on a temporary or permanent basis, functions requiring 
up to 21 inputs and only a single output and down to 12 inputs 
and 10 outputs are possible. The 10 potential outputs are enabled 
using product terms. Any output pin may be permanently se- 


lected as an output or arbitrarily enabled as an output and an in- 
put through the selective use of individual product terms asso- 
ciated with each output. Each of these outputs is achieved 
through an individual programmable macrocell. These macrocells 
are programmable to provide a combinatorial or registered in- 
verting or non-inverting output. In a registered mode of opera- 
tion, the output of the register is fed back into the array, provid- 
ing current status information to the array. This information is 
available for establishing the next result in applications such as 
control state machines. In a combinatorial configuration, the 
combinatorial output or, if the output is disabled, the signal pres- 
ent on the I/O pin is made available to the array. The flexibility 
provided by both programmable macrocell product term control 
of the outputs and variable product terms allows a significant 
gain in functional density through the use of a programmable 
logic. 

Along with this increase in functional density, the Cypress 
PALC22V10 provides lower-power operation through the use of 
CMOS technology and increased testability with a register pre- 
load feature. Preload facilitates testing programmed devices by 
loading initial values into the registers. 


Configuration Table 


Registered/Combinatorial 

Ci 

Co 

Configuration 

0 

0 

Registered/Active LOW 

0 

1 

Registered/Active HIGH 

1 

0 

Combinatorial/Active LOW 

1 

1 

Combinatorial/Active HIGH 


Macrocell 
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Selection Guide 


Generic 

Part Number 

Icci (mA) 

tpD (ns) 

ts (ns) 

tco (ns) 

“I” 

Com/Ind 

Mil 

Com/Ind 

Mil 

Com/Ind 

Mil 

Com/Ind 

Mil 

22V10-20 


90 


20 


12 


12 


22V10-25 

55 

90 

100 

25 

25 

15 

18 

15 

15 

22V10-30 



100 


30 


20 


20 

22V10-35 

55 

90 


35 


30 


25 


22V10-40 



100 


40 


30 


25 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65° C to + 150°C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 16 mA 


UV Exposure 7258 Wsec/cm 2 

DC Programming Voltage 14.0V 

Latch-Up Current >200 mA 

Operating Range 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +75°C 

5V ±10% 

Industrial 

— 40°Cto +85°C 

5V ±10% 

Militaryl 1 ! 

- 55°C to +125°C 

5V ±10% 


Electrical Characteristics Over the Operating Rangel 2 ] 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoHl 

Output HIGH Voltage 

Vcc = Min., 

Vin = Vih orV IL 

Ioh =B — 3.2 mA 

Com’l/Ind 

m 


V 

Ioh = ~ 2 mA 

Mil 

VoH2 

HIGH Level CMOS Output 
VoltageP! 

Vcc ^ Min., 

Vin = Vih or Vi L 

Ioh = _ 100 pA 


Vcc- 

1.0V 


V 

VoL 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or Vi L 

Iol = 16 mA 

Com’l/Ind 


0.5 

V 

Iql — 12 mA 

Mil 

Vffl 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for All Inputs^ 4 ! 

2.0 


V 

Vil 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All Inputs^ 4 ! 


m 

V 

Iix 

Input Leakage Current 

Vss <. Vin ^ Vcc, Vcc = Max. 

- 10 

+10 

pA 

loz 

Output Leakage Current 

Vcc = Max., Vss <. Vout <. Vcc 

-40 

+40 

pA 

Isc 

Output Short Circuit Current 

Vcc = Max., Vqut “ 0.5V1 3 * ^ 

-30 

-90 

mA 

Icci 

Standby Power Supply 
Current 

Vcc = Max., Vin = GND Outputs Open 
for Unprogrammed Device 

“U 


55 

mA 

Com’l/Ind 


90 

mA 

Mil 


100 

mA 

ICC2 

Operating Power Supply Cur- 
rent 

toggle = Fmax 13 ! 

“17 


65 

mA 


Notes: 

1. tA is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Tested initially and after any design or process changes that may affect 
these parameters. 


4. These are absolute values with respect to device ground. All over- 
shoots due to system or tester noise are included. 

5. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vqut = 0-5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 


Capacitance^ 3 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Qn 

Input Capacitance 

Vin = 2.0V @f = 1 MHz 


10 

pF 

CqUT 

Output Capacitance 

Vqut = 2.0V @f = 1 MHz 


10 

pF 
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Switching Characteristics PALC22V10 (Commercial and Industrial^ 2 ’ 6 ! 


Parameters 

Description 

Commercial & Industrial 

Units 

-20 

-25 

-35 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tPD 

Input to Output Propagation Delayt 7 ! 


20 


25 


35 

ns 

tEA 

Input to Output Enable Delay 


20 


25 


35 

ns 

tER 

Input to Output Disable Delayt 8 ! 


20 


25 


35 

ns 

tco 

Clock to Output Delayt 9 ! 


12 


15 


25 

ns 

ts 

Input or Feedback Set-Up Time 

12 


15 


30 


ns 

tH 

Input Hold Time 

0 


0 


0 


ns 

tp 

External Clock Period (t C o + ts) 

24 


30 


55 


ns 

tWH 

Clock Width HIGH! 3 ! 

10 


12 


17 


ns 

tWL 

Clock Width LOWPJ 

10 


12 


17 


ns 

fiMAXl 

External Maximum Frequency (l/(tco + ts))t 10 ! 

41.6 


33.3 


18.1 


MHz 

fMAX2 

Data Path Maximum Frequency 
(i/(t WH + t WL ))i 3 - u i 

50.0 

■ 

41.6 

■ 

29.4 

■ 

MHz 

fMAX3 

Internal Feedback Maximum Frequency 
(l/(tcF + t s ))t 12 l 

45.4 

■ 

35.7 

■ 

20.8 

■ 

MHz 

tCF 

Register Clock to Feedback Inputt 13 ! 


10 


13 


18 

ns 

tAW 

Asynchronous Reset Width 

20 


25 


35 


ns 

tAR 

Asynchronous Reset Recovery Time 

20 


25 


35 


ns 

tAP 

Asynchronous Reset to Registered Output Delay 


25 


25 


35 

ns 

tSPR 

Synchronous Preset Recovery Time 

20 


25 


35 


ns 

tpR 

Power-Up Reset Timet 14 ! 

1.0 


1.0 


1.0 


M'S 


Notes: 

6. Part (a) of AC Test Loads and Waveforms used for all parameters ex- 
cept tEA> tER> tpzx> and tpxz- Part (b) of AC Test Loads and Wave- 
forms used for t EA , t E R, t PZX , and t PX z- 

7. This specification is guaranteed for all device outputs changing state in 
a given access cycle. See part (d) of AC Test Loads and Waveforms for 
the minimum guaranteed negative correction which may be subtracted 
from tpD for cases in which fewer outputs are changing state per access 
cycle. 

8. This parameter is specified as the time after output disable input dur- 
ing which the previous output data state remains stable on the output. 
This delay is measured to the point at which a previous HIGH level has 
fallen to 0.5V below Voh min. or a previous LOW level has risen to 
0.5 V above Vol max. Please see part (e) of AC Tbst Loads and Wave- 
forms for enable and disable test waveforms and measurement refer- 
ence levels. 

9. This specification is guaranteed for all device outputs changing state in 
a given access cycle. See part (d) of AC Tbst Loads and Waveforms for 
the minimum guaranteed negative correction that may be subtracted 
from tco for cases in which fewer outputs are changing state per access 
cycle. 


10. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external feedback can 
operate. 

11. This specification indicates the guaranteed maximum frequency at 
which an individual output register can be cycled. 

12. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with internal only feedback can 
operate. This parameter is tested periodically by sampling production 
product. 

13. This parameter is calculated from the clock period at fMAX internal 
(l/fMAX3) as measured (see Note 11 above) minus ts. 

14. The registers in the PALC22V10 have been designed with the capabil- 
ity to reset during system power-up. Following power-up, all registers 
will be reset to a logic LOW state. The output state will depend on the 
polarity of the output buffer. This feature is useful in establishing state 
machine initialization. To insure proper operation, the rise in V E c 
must be monotonic and the timing constraints depicted in Power-Up 
Reset Waveform must be satisfied. 
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Switching Characteristics PALC22V10 (Military)! 2 * 6 1 


Parameters 

Description 

Military 

Units 

-25 

-30 

-40 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tPD 

Input to Output Propagation Delay! 6 } 


25 


30 


40 

ns 

tEA 

Input to Output Enable Delay 


25 


25 


40 

ns 

tER 

Input to Output Disable Delay! 7 } 


25 


25 


40 

ns 

tco 

Clock to Output Delay! 9 } 


15 


20 


25 

ns 

ts 

Input or Feedback Set-Up Time 

18 


20 


30 


ns 

tH 

Input Hold Time 

0 


0 


0 


ns 

tp 

External Clock Period (tco + Is) 

33 


40 


55 


ns 

tWH 

Clock Width HIGH! 3 } 

14 


16 


22 


ns 

tWL 

Clock Width LOWPl 

14 


16 


22 


ns 

fMAXl 

External Maximum Frequency (l/(tco + ts))! 9 } 

30.3 


25.0 


18.1 


MHz 

fMAX2 

Data Path Maximum Frequency 
(l/(tWH + t W L)) P - 101 

35.7 

P| 

31.2 

■ 

22.7 

■ 

MHz 

f MAX3 

Internal Feedback Maximum Frequency 
(l/(tcF + t s ))l u } 

32.2 

■ 

28.5 

■ 

20.0 

■ 

MHz 

tCF 

Register Clock to Feedback Input! 12 } 


13 


15 


20 

ns 

tAW 

Asynchronous Reset Width 

25 


30 


40 


ns 

*AR 

Asynchronous Reset Recovery Time 

25 


30 


40 


ns 

tAP 

Asynchronous Reset to Registered Output Delay 


25 


30 


40 

ns 

tSPR 

Synchronous Preset Recovery Time 

25 


30 


40 


ns 

tpR 

Power-Up Reset Time! 13 } 

1.0 


1.0 


1.0 


fis 



AC Test Loads and Waveforms 


outputO 



R1 238X1 
(319X1 MIL) 


R2 

170X1 
(236X1 
d=- MIL) 



3.0V • 


GND < 


ALL INPUT PULSES 


3 


<5 ns 


90% 

10% 




*"^r 90 
* 


90% 

10% 


<.5 ns 


(c) 


Equivalent to: 


THEVENIN EQUIVALENT (Commercial) 


Equivalent to: 


THEVENIN EQUIVALENT (Military) 


OUTPUT O 


99X1 _ 

WV O 2.08V = V thc 

VI 0-6 


OUTPUT 


o 


136X1 

-WVr 


■O 2.13V = V thm 

VI 0-7 
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AC Test Loads and Waveforms (continued) 


Minimum Negative Correction to tpo and tco 



CHANGING STATE PER ACCESS CYCLE 

VI 0-1 2 

(d) 


Parameter 

Vx 

Output Waveform — Measurement Level 

tER(-) 

1.5V 

0.5V f 

m- 

*ER(+) 

2.6V 

0.5V-1 - 

Lsr Vx 

Vol j T 

VI 0-9 

l EA (+) 

V thc 

,, 0.5V-1 J 

VI 0-10 

*EA(— ) 

Vthc 

v x -f V 

0.5V f 1 



(e) Test Waveforms 


Switching Waveform 




Notes: 

15. The clock signal input must be in a valid LOW state (Vjn less than 
0.8V) or a valid HIGH state (Vim greater than 2.4V) prior to occur- 
rence of the 10% level on the monotonically rising power supply volt- 
age as shown in Power-Up Reset Waveform. In addition, the clock in- 
put signal must remain stable in that valid state as indicated until the 


90% level on the power supply voltage has been reached. The clock 
signal may transition LOW to HIGH to clock in new data or to execute 
a synchronous preset after the indicated delay (tpR + tg) has been ob- 
served. 
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NORMALIZED t s NORMAUZED t PD NORMALIZED I, 


PALC22V10 



Typical DC and AC Characteristics 


NORMALIZED STANDBY NORMALIZED STANDBY NORMALIZED 

SUPPLY CURRENT (Icci) SUPPLY CURRENT (I C ci) PROPAGATION DELAY 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) 


NORMALIZED PROPAGATION DELTA PROPAGATION TIME NORMALIZED SET-UP TIME 

DELAY vs. TEMPERATURE vs. OUTPUT LOADING vs. SUPPLY VOLTAGE 



AMBIENT TEMPERATURE (“ C) CAPACITANCE (pF) 


SUPPLY VOLTAGE (V) 


NORMALIZED SET-UP TIME NORMALIZED CLOCK-TO-OUTPUT NORMALIZED CLOCK-TO- 

vs. TEMPERATURE TIME vs. SUPPLY VOLTAGE OUTPUT TIME vs. TEMPERATURE 



AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) 


VI 0-1 6 
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Typical DC and AC Characteristics (continued) 


DELTA CLOCK-TO-OUTPUT TIME 
vs. OUTPUT LOADING 



OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


CAPACITANCE (pF) 


OUTPUT VOLTAGE (V) 


OUTPUT VOLTAGE (V) V1017 


Erasure Characteristics 

Wavelengths of light less than 4000A begin to erase the 
PALC22V10. For this reason, an opaque label should be placed 
over the window if the device is exposed to sunlight or fluorescent 
lighting for extended periods of time. In addition, high-ambient 
light levels can create hole-electron pairs that may cause blank 
check failures or verify errors when programming windowed parts. 
This phenomenon can be avoided by placing an opaque label over 
the window during programming in high-ambient light environ- 
ments. 


The recommended dose for erasure is ultraviolet light with a wave- 
length of 2537A for a minimum dose (UV intensity multiplied by 
exposure time) of 25 Wsec /cm 2 . For an ultraviolet lamp with a 12 
mW/cm 2 power rating, the exposure would be approximately 35 
minutes. The PALC22V10 needs to be placed within one inch of 
the lamp during erasure. Permanent damage may result if the de- 
vice is exposed to high-intensity U V light for an extended period of 
time. 7258 Wsec/cm 2 is the recommended maximum dosage. 



Ordering Information 22V10 


Icc 

(mA) 

tpD 

(ns) 

ts 

(ns) 

tco 

(ns) 

Ordering Code 

Package 

Type 

Operating Range 

90 

20 

12 

12 

PALC22V 1 0 — 20HC 

H64 

Commercial/Industrial 





PALC22V10— 20JC/JI 

J64 






PALC22 V 1 0 — 20P C/PI 

P13 






PALC22V10 - 20WC/WI 

W14 


55 

25 

15 

15 

PALC22V 1 OL - 25HC 

H64 

Commercial 





PALC22V10L-25JC 

J64 






PALC22V10L-25PC 

P13 






PALC22V10L-25WC 

W14 


90 

25 

15 

15 

PALC22V10— 25HC 

H64 

Commercial/Industrial 





PALC22 V 1 0 - 25 J C/JT 

J64 






PALC22 V 1 0 - 25P C/PI 

P13 






PALC22 V 1 0 — 25 W C/WI 

W14 


100 

25 

18 

15 

PALC22V10-25DMB 

D14 

Military 





PALC22V10-25HMB 

H64 






PALC22V10-25KMB 

K73 






PALC22 V 1 0 - 25LMB 

L64 






PALC22V10-25QMB 

Q64 






PALC22V 10 - 25 WMB 

W14 
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Ordering Information 22V10 (Continued) 


Icc 

(mA) 

tpD 

(ns) 

ts 

(ns) 

tco 

(ns) 

Ordering Code 

Package 

'IVpe 

Operating Range 

100 

30 

20 

20 

PALC22V 10 - 30DMB 

D14 

Military 

PALC22V10 - 30HMB 

H64 

PALC22V10 - 30KMB 

K73 

PALC22V 1 0 - 30LMB 

L64 

PALC22V10-30QMB 

Q64 

PALC22V 1 0 - 30WMB 

W14 

55 

35 

30 

25 

PALC22V10L-35HC 

H64 

Commercial 

PALC22V10L-35JC 

J64 

PALC22V10L-35PC 

P13 

PALC22V10L-35WC 

W14 

90 

35 

30 

25 

PALC22 V 10 - 35HC 

H64 

Commercial/Industrial 

PALC22V 10 - 35J C/ JI 

J64 

PALC22V10-35PC/PI 

P13 

PALC22 V 1 0 - 35 W C/WI 

W14 

100 

40 

30 

25 

PALC22V10 -40DMB 

D14 

Military 





PALC22V 10 - 40HMB 

H64 






PALC22 V 1 0 - 40KMB 

K73 






PALC22 V 1 0 - 40LMB 

L64 






PALC22V 10 - 40QMB 

Q64 






PALC22V10 - 40WMB 

W14 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

VoL 

1,2,3 

Vih 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10,11 

ts 

7, 8, 9, 10, 11 

tH 

7, 8, 9, 10, 11 
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PALC22V10B 


SEMICONDUCTOR Reprogrammable CMOS 

PAL® Device 


Features 

• Advanced second generation PAL ar- 
chitecture 

• Low power 

— 90 mA max. standard 
— 100 mA max. military 

• CMOS EPROM technology for repro- 
grammability 

• Variable product terms 

— 2 x (8 through 16) product terms 

• User-programmable macrocell 
— Output polarity control 

— Individually selectable for regis- 
tered or combinatorial operation 

— “15” commercial and industrial 
10 ns t C o 

10 ns ts 
15 ns tpD 
50 MHz 


— “15” and “20” military 
10/15 ns tco 
10/17 nst s 
15/20 ns tpD 
50/31 MHz 

• Up to 22 input terms and 10 outputs 

• Enhanced test features 
— Phantom array 

— Top test 
— Bottom test 
— Preload 

• High reliability 

— Proven EPROM technology 
— 100% programming and functional 
testing 

• Windowed DIP, windowed LCC, DIP, 
LCC, PLCC available 


Functional Description 

The Cypress PALC22V 10B is a CMOS se- 
cond-generation programmable logic 
array device. It is implemented with the fa- 
miliar sum-of-products (AND-OR) logic 
structure and a new concept, the “Pro- 
grammableMacrocell. ” 

The PALC22V10B is executed in a 24-pin 
300-mil molded DIP, a 300-mil windowed 
cerDip a 28-lead square ceramic leadless 
chip carrier, a 28-lead square plastic 
leaded chip carrier, and provides up to 22 
inputs and 10 outputs. When the win- 
dowed cerDIP is exposed to UV light, the 
22V10B is erased and can then be repro- 
grammed. The programmable macrocell 
provides the capability of defining the ar- 
chitecture of each output individually. 
Each of the 10 potential outputs may be 
specified as “registered” or “combinato- 
rial.” Polarity of each output may also be 




PLCC 
Top View 



V10B-1 



PAL is a registered trademark of Monolithic Memories Inc. 
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Functional Description (continued) 

individually selected, allowing complete flexibility of output con- 
figuration. Further configurability is provided through “array” 
configurable “output enable” for each potential output. This fea- 
ture allows the 10 outputs to be reconfigured as inputs on an indi- 
vidual basis, or alternately used as a combination I/O controlled 
by the programmable array. 

PALC22V10B features a “variable product term” architecture. 
There are 5 pairs of product terms beginning at 8 product terms 
per output and incrementing by 2 to 16 product terms per output. 
By providing this variable structure, the PALC22V10B is opti- 
mized to the configurations found in a majority of applications 
without creating devices that burden the product term structures 
with unusable product terms and lower performance. 

Additional features of the Cypress PALC22V10B include a syn- 
chronous preset and an asynchronous reset product term. These 
product terms are common to all macrocells, eliminating the 
need to dedicate standard product terms for initialization func- 
tion. The device automatically resets upon power-up. 

For testing of programmed functions, a preload feature allows 
any or all of the registers to be loaded with an initial value for 
testing. This is accomplished by raising pin 8 to a supervoltage 
Vpp , which puts the output drivers in a high-impedance state. 
The data to be loaded is then placed on the I/O pins of the device 
and is loaded into the registers on the positive edge of the clock 
on pin 1. A 0 on the I/O pin preloads the register with a 0 and a 1 
preloads the register with a 1. The actual signal on the output pin 
will be the inversion of the input data. The data on the I/O pins is 
then removed, and pin 8 returned to a normal TTL voltage. Care 
should be exercised to power sequence the device properly. 

The PALC22V10B featuring programmable macrocells and vari- 
able product terms provides a device with the flexibility to imple- 
ment logic functions in the 500 to 800 gate array complexity. 
Since each of the 10 output pins may be individually configured 
as inputs on a temporary or permanent basis, functions requiring 
up to 21 inputs and only a single output and down to 12 inputs 
and 10 outputs are possible. The 10 potential outputs are enabled 
using product terms. Any output pin may be permanently se- 
lected as an output or arbitrarily enabled as an output and an in- 

Macrocell 


put through the selective use of individual product terms asso- 
ciated with each output. Each of these outputs is achieved 
through an individual programmable macro cell. These macro 
cells are programmable to provide a combinatorial or registered 
inverting or non-inverting output. In a registered mode of opera- 
tion, the output of the register is fed back into the array, provid- 
ing current status information to the array. This information is 
available for establishing the next result in applications such as 
control-state-machines. In a combinatorial configuration, the 
combinatorial output or, if the output is disabled, the signal pres- 
ent on the I/O pin is made available to the array. The flexibility 
provided by both programmable macrocell product term control 
of the outputs and variable product terms allows a significant 
gain in functional density through the use of a programmable log- 
ic. 

Along with this increase in functional density, the Cypress 
PALC22V10B provides lower-power operation through the use 
of CMOS technology, increased testability with a register preload 
feature, and guaranteed AC performance through the use of a 
phantom array. This phantom array (Pq - P 3 ) and the “top test” 
and “bottom test” features allow the 22V10B to be programmed 
with a test pattern and tested prior to shipment for fiill AC speci- 
fications without using any of the functionality of the device spe- 
cified for the product application. In addition, this same phantom 
array may be used to test the PALC22V10B at incoming inspec- 
tion before committing the device to a specific function through 
programming. Preload facilitates testing programmed devices by 
loading initial values into the registers. 


Configuration Table 1 


Registered/Combinatorial 

Ci 

Co 

Configuration 

0 

0 

Registered/Active LOW 

0 

1 

Registered/Active HIGH 

1 

0 

Combinatorial/Active LOW 

1 

1 

Combinatorial/Active HIGH 
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Selection Guide 


Generic 

Part Number 

| Icci mA | 

| tpD ns 

| t s ns | 

tco ns 1 

Com/Ind 

Mil 

Com/Ind 

Mil 

Com/Ind 

Mil 

Com/Ind 

Mil 

22V10B— 15 

90 

100 

15 

15 

10 

10 

10 

10 

22V10B— 20 

- 

100 

- 

20 

- 

17 

- 

15 


Maximum Rating 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 16 mA 


UV Exposure . 7258 Wsec/cm 2 

DC Programming Voltage 13.0V 

Latch-Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc : 

Commercial 

0°C to +75°C 

5V ±10% 

Industrial 

-40 °C to +85°C 

5V ±10% 

Military! 1 ! 

- 55°C to +125°C 

5V ±10% 



Electrical Characteristics Over the Operating Rangel 2 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoHl 

Output HIGH Voltage 

Vcc = Min., 

Vin = Vih or Vil 

I oh = — 3.2 mA 

Com’l/Ind 


■ 

V 

I OH = ”2 mA 

Mil 

VoH2 

HIGH Level CMOS Output 
Voltage! 3 ! 

Vcc = Min., 

Vin = Vih or Vi L 

Ioh = -100 pA 


Vcc - 1.0V 



VoL 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or V !L 

Iol = 16 mA 

Com’l/Ind 


0.5 

V 

Iql = 12 mA 

Mil 

VlH 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for All Inputs! 4 ! 

2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All Inputs! 4 ! 



V 

Iix 

Input Leakage Current 

Vss <. Vin <. Vcc, Vcc = Max. 

-10 

10 

pA 

loz 

Output Leakage Current 

Vcc = Max., Vss <- VouT ^ Vcc 

-40 

40 

pA 

isc 

Output Short Circuit Current 

V C c = Max., Vqut = 0.5VI 3 ’ 5 ! 

-30 

-90 

mA 

Icci 

Standby Power Supply 
Current 

Vcc = Max., Vin = GND Outputs 
Open for Unprogrammed Device 

Com’l/Ind 


90 

mA 

Mil 


100 

mA 

ICC2 

Operating Power Supply 
Current 

toggle = FMAx! 3 ^ 

Device Programmed with Worst Case 
Pattern, Outputs Three-Stated 

Com’l/Ind 


90 

mA 

Mil 


100 

mA 


Notes: 

1. tA is the “instant on” case temperature. 4. These are absolute values with respect to device ground. All over- 

2. See the last page of this specification for Group A subgroup testing in- shoots due to system or tester noise are included. 

formation. 5. Not more than one output should be tested at a time. Duration of the 

3. Tested initially and after any design or process changes that may affect short circuit should not be more than one second. Vqut = 0-5V has 

these parameters. been chosen to avoid test problems caused by tester ground degrada- 

tion. 


Capacitance! 3 ] 


Parameters 

Description 

Topical 

Max. 

Units 

Qn 

Input Capacitance 

11 


pF 

Cqut 

Output Capacitance 

9 


pF 
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Switching Characteristics PALC22V1(K 2 > 6 ! 


Parameters 

Description 

Commercial & Industrial 

Military 

Military 

Units 

B— 15 

B— 15 

B— 20 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpD 

Input to Output Propagation Delay! 7 ] 


15 


15 


20 

ns 

tEA 

Input to Output Enable Delay 


15 


15 


20 

ns 

tER 

Input to Output Disable Delay! 8 ! 


15 


15 


20 

ns 

tco 

Clock to Output Delay! 9 ! 


10 


10 


15 

ns 

ts 

Input or Feedback Set-Up Time 

10 


10 


17 


ns 

tH 

Input Hold Time 

0 


0 


0 


ns 

tp 

External Clock Period (tco + ts) 

20 


20 


32 


ns 

tWH 

Clock Width HIGHP1 

6 


6 


12 


ns 

t\VL 

Clock Width LOW! 3 ! 

6 


6 


12 


ns 

fMAXl 

External Maximum Frequency 

(l/(tco + t S ))^ 

50.0 


50 

■ 

31.2 


MHz 

f MAX2 

Data Path Maximum Frequency 
(l/(twH + tWL)) I3 ' U1 

83.3 


83.3 


41.6 

bi 

MHz 

f MAX3 

Internal Feedback Maximum Frequency 
(l/(t C F + ts))! 12 ! 

80.0 


80 

■ 

33.3 

■ 

MHz 

tCF 

Register Clock to Feedback Input! 13 ! 


2.5 


2.5 


13 

ns 

tAW 

Asynchronous Reset Width 

15 


15 


20 


ns 

tAR 

Asynchronous Reset Recovery Time 

10 


12 


20 


ns 

tAP 

Asynchronous Reset to Registered Output 
Delay 


20 


20 


25 

ns 

tSPR 

Synchronous Preset Recovery Time 

10 


20 


20 


ns 

tpR 

Power-Up Reset Timet 14 ! 

1.0 


1.0 


1.0 


[IS 


Notes: 

6. Part (a) of AC Test Loads and Waveforms used for all parameters ex- 
cept tgA, t E R, tpzx> and tpxz- Part (b) of AC Tfest Loads and Wave- 
forms used for t EA , t E R, tpzx and tpxz- 

7. This specification is guaranteed for all device outputs changingstate in 
a given access cycle. See part (d) of AC Tbst Loads and Waveforms for 
the minimum guaranteed negative correction which may be subtracted 
from tpQ for cases in which fewer outputs are changing state per access 
cycle. 

8. This parameter is measured as the time after output disable input that 
the previous output data state remains stable on the output. This delay 
is measured to the point at which a previous HIGH level has fallen to 
0.5 volts below Voh min. or a previous LOW level has risen to 0.5 volts 
above VoLinax. Please see part (e) of ACTbst Loads and Waveforms 
for enable and disable test waveforms and measurement reference lev- 
els. 

9. This specification is guaranteed for all device outputs changing state in 
a given access cycle. See part (d) of AC Test Loads and Waveforms for 
the minimum guaranteed negative correction which may be subtracted 
from tco for cases in which fewer outputs are changing state per access 
cycle. 


10. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external feedback can oper- 
ate. 

11. This specification indicates the guaranteed maximum frequency at 
which an individual output register can be cycled. 

12. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with internal only feedback can 
operate. This parameter is tested periodically by sampling production 
product. 

13. This parameter is calculated from the clock period at fMAX internal 
(l/fMAX3) as measured (see Note 11 above) minus ts- 

14. The registers in the PALC22V10B has been designed with the capabil- 
ity to reset during system power-up. Following power-up, all registers 
will be reset to a logic LOW state. The output state will depend on the 
polarity of the output buffer. This feature is useful in establishing state 
machine initialization. To insure proper operation, the rise in Yqc 
must be monotonic and the timing constraints depicted in Power-Up 
Reset Waveform must be satisfied. 
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AC Test Loads and Waveforms (Commercial) 


R1 238 XL 
<319 XL MIL) 


outputO 



3.0V ■ 


GND « 


ALL INPUT PULSES 




<.5 ns 


90% 

10% 


F 




90% 

10% 


K- <5 ns 


(c) 


Equivalent to: THEVENIN EQUIVALENT (Commercial) 
99X1 


OUTPUT O- 


2.08V = V thc 


Equivalent to: THEVENIN EQUIVALENT (Military) 
136XL 


OUTPUT O- 


2.13V = V, hm 



Minimum Negative Correction to tpo and tco 
vs. Number of Outputs Switching 



NUMBER OF DEVICE OUTPUTS 
CHANGING STATE PER ACCESS CYCLE 


Parameter 

V X 

Output Waveform — Measurement Level 

tER(-) 

1.5V 



0.5 V f “ ^ 


*ER (+) 

2.6V 

o w ^ J 

L=r V x 

VOL | r 

V10B-6 

tEA (+) 

Vthc 

0.5V.1 J 

Vx 4 

— -V OH 

■*“ VI OB-7 

tEA(-) 

V thc 

Vx ~ - w — -J 


0.5V 4 



Switching Waveform 


INPUTS I/O. ... 1 

i i 


REGISTERED 

FEEDBACK J\J 

CD 

n 



c 

PRESET t s 

CP 

LZj 

lZJ 


■ 

BHSBE5B 


■ 



1 

i 

iS 

ASYNCHRONOUS 

RPRPT 




Bi 






V 

■ 

B 


■El 

pi 



pBBBHB 

B 

1 

■ 

■nm 

— aiiaa— i 

REGISTERED WN 

outputs AAy 

1 



35 

kveMH 



tpD 

K ' 

W" 

S 

"•“H tEA 171 

COMBINATORIAL W\ 

outputs AAy 


\ 

kcbBBB 

m£.BBB 


i i 

1 VI OB-14 
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Functional Logic Diagram for PALC22V10B 



VI OB-16 


23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 
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Typical DC and AC Characteristics 


NORMALIZED STANDBY 
SUPPLY CURRENT (Icci) 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


NORMALIZED STANDBY 
SUPPLY CURRENT (I C ci) 



-55 25 125 


AMBIENT TEMPERATURE (°C) 


NORMALIZED 
PROPAGATION DELAY 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED PROPAGATION 
DELAY vs. TEMPERATURE 


DELTA PROPAGATION TIME 
vs. OUTPUT LOADING 


NORMALIZED SET-UP TIME 
vs. SUPPLY VOLTAGE 




4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED SET-UPTIME 



- 55 25 125 

AMBIENT TEMPERATURE (°C) 


NORMALIZED CLOCK TO OUTPUT 
TIME vs. SUPPLY VOLTAGE 



4.0 4.5 5.0 5.5 6.0 


OUTPUT SINK CURRENT 



-55 25 125 


SU PPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 

V10B-17 
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Typical DC and AC Characteristics (continued) 


DELTA CLOCK TO OUTPUT TIME 
vs. OUTPUT LOADING 



CAPACITANCE (pF) 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) V1 °B-18 



Erasure Characteristics 

Wavelengths of light less than 4000 Angstroms begin to erase the 
PALC22V10B. For this reason, an opaque label should be placed 
over the window if the device is exposed to sunlight or fluorescent 
lighting for extended periods of time. In addition, high ambient 
light levels can create hole-electron pairs that may cause “blank” 
check failures or “verify errors” when programming windowed 
parts. This phenomenon can be avoided by use of an opaque label 
over the window during programming in high ambient light envi- 
ronments. 


Ordering Information 


Icc 

(mA) 

tPD 

(ns) 

ts 

(ns) 

tco 

(ns) 

Ordering Code 

Package 

Operating Range 

90 

15 

10 

10 

PALC22V10B- 15PC/PI 

P13 

Commercial/Industrial 

PALC22V10B - 15WC/WI 

W14 

PALC22V10B— 15JC/JI 

J64 

PALC22V10B- 15HC 

H64 

100 

15 

10 

10 

PALC22V10B-15DMB 

D14 

Military 

PALC22V10B- 15WMB 

W14 

PALC22V10B-15HMB 

H64 

PALC22V10B- 15LMB 

L64 

PALC22V10B-15QMB 

Q64 

PALC22V10B- 15KMB 

K73 

100 

20 

17 

15 

PALC22V10B - 20DMB 

D14 

Military 





PALC22 V 1 0B - 20 WMB 

W14 






PALC22 V 1 0B - 20HMB 

H64 






PALC22 V 1 0B - 20LMB 

L64 






PALC22V 10B - 20QMB 

Q64 






PALC22 V 1 0B - 20KMB 

K73 



The recommended dose for erasure is ultraviolet light with a wave- 
length of 2537 Angstroms for a minimum dose (UV intensity 
multiplied by exposure time) of 25 Wsec /cm 2 . For an ultraviolet 
lamp with a 12 mW/cm 2 power rating, the exposure would be 
approximately 35 minutes. The PALC22V10B needs to be placed 
within 1 inch of the lamp during erasure. Permanent damage may 
result if the device is exposed to high-intensity UV light for an 
extended period of time. 7258 Wsec/cm 2 is the recommended 
maximum dosage. 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

Voh 

1, 2,3 

VoL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

ts 

7, 8, 9, 10, 11 

tH 

7, 8, 9, 10, 11 
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Features 

• Ultra high speed supports today’s and 
tomorrow’s fastest microprocessors 

— tpo — 7.5 ns 

— tsu = 3 ns 

— fMAX = HI MHz 

• Reduced ground bounce and under- 
shoot 

• PLCC and LCC packages with addi- 
tional Vcc and Vjjs pins for lowest 
ground bounce 

• Up to 22 inputs and 10 outputs for 
more logic power 

• Variable product terms 

— 8 to 16 per output 


• 10 user-programmable output 
macrocells 

— Output polarity control 
— Registered or combinatorial 
operation 

— 2 new feedback paths 
(PAL22VP10C) 

• Synchronous PRESET, asynchronous 
RESET, and PRELOAD capability for 
flexible design and testability 

• High reliability 

— Proven Ti-W fuse technology 
— AC and DC tested at the factory 

• Security Fuse 

Functional Description 

The Cypress PAL22V10C and 
PAL22VP10C are second-generation pro- 
grammable array logic devices. Using 


BiCMOS process and Ti-W fuses, the 
PAL22V10C and PAL22VP10C use the 
familiar sum-of-products (AND-OR) log- 
ic structure and a new concept, the pro- 
grammable macrocell. 

Both the PAL22V10C and PAL22VP10C 
provide 12 dedicated input pins and 
10 I/O pins (see Logic Block Diagram). 
By selecting each I/O pin as either perma- 
nent or temporary input, up to 22 inputs 
can be achieved. Applications requiring 
up to 21 inputs and a single output, down 
to 12 inputs and 10 outputs can be real- 
ized. The output enable product term 
available on each I/O allows this selection. 

The PAL22V10C and PAL22VP 10C feature 
variable product term architecture, where 
8 to 16 product terms are allocated to each 
output. This structure permits more 
applications to be implemented with 



Logic Block Diagram and PDIP (P)/CDIP (D) Pin Configuration 

Vss I fill It III CP/I 



Pin Configurations 

LCC (L) 
Top View 


PLCC (J)/CLCC (Y) 
Top View 


vlOc-1 



PAL is a registered trademark erf Monolithic Memories Inc. 
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Functional Description (continued) 

these devices than with other PAL devices that have fixed number 
of product terms for each output. 

Additional features include common synchronous preset and 
asynchronousreset product terms. They eliminate the need to use 
standard product terms for initialization functions 

Both the PAL22V10C and PAL22VP10C automatically reset on 
power-up.In addition, the preload capability allows the output reg- 
isters to be set to any desired state during testing. 

A security fuse is provided on each of these two devices to prevent 
copying of the device fuse pattern. 

With the programmable macrocells and variable product term 
architecture, the PAL22V10C and PAL22VP10C can implement 
logic functions in the 700 to 800 gate array complexity, with the 
inherent advantages of programmable logic. 


Programmable Macrocell 

The PAL22V10C and PAL22VP10C each has 10 programmable 
outputmacrocells (see Macrocell figure). On the PAL22V 10C two 
fuses (Ci and Co) can be programmed to configure output in one of 
four ways. Accordingly, each output can be registered or combina- 
torial with an active HIGH or active LOW polarity. The feed- 
back to the array is also from this output (set Figure I). An addi- 
tional fuse (C 2 ) in the PAL22VP10C provides for two feedback 
paths (see Figure 2). 

Programming 

The PAL22V10C and PAL22VP 10C can be programmed using the 
QuickPro II programmer available from Cypress Semiconductor 
and also with Data I/O, Logical Devices, STAG and other pro- 
grammers. Please contact your local Cypress representative for 
further information. 


Macrocell 



vl Oc-4 


Output Macrocell Configuration 


c 2 w 

Cl 

Co 

Output type 

Polarity 

Feedback 

0 

0 

0 

Registered 

Active LOW 

Registered 

0 

0 

1 

Registered 

Active HIGH 

Registered 

X 

1 

0 

Combinatorial 

Active LOW 

I/O 

X 

1 

1 

Combinatorial 

Active HIGH 

I/O 

1 

0 

0 

Registered 

Active LOW 

l/ol'l 

1 

0 

1 

Registered 

Active HIGH 

I/OM 


Notes: 

1. PAL22VP10C only. 
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PAL22V10C 
PAL22YP10C 

SEMICONDUCTOR ■ - ■ : ■ ■ : - 



REGISTER FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT REGISTER FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT 



I/O FEEDBACK, COMBINATORIAL, ACTIVE-LOW OUTPUT I/O FEEDBACK, COMBINATORIAL, ACTIVE-HIGH OUTPUT 

Figure 1. PAL22V10C and PAL22VP10C Macrocell Configurations 



I/O FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT I/O FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT 

Figure 2. Additional Macrocell Configurations for the PAL22VP10C 


4-79 


PLDs 






PAL22V10C 

PAL22VP10C 


=SSBSbSS? 

■ -'I i mm CYPRESS 

—ssfSr SEMICONDUCTOR 


Selection Guide 



22V10C-7 
22VP10C— 7 

22V10C— 10 
22VP10C— 10 

22V10C— 12 
22VP10C— 12 

22V10C— 15 
22VP10C-15 

Icc(mA) 

Commercial 

190 

190 

190 


Military 


190 

190 

190 

tpD (ns) 

Commercial 

7.5 

10 

12 


Military 


10 

12 

15 

ts (ns) 

Commercial 

3.0 

3.6 

4.5 


Military 


3.6 

4.5 

7.5 

tco(ns) 

Commercial 

6.0 

7.5 

9.5 


Military 


7.5 

9.5 

10 

fMAx(MHz) 

Commercial 

111 

90 

71 


Military 


90 

71 

57 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines. 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to Vcc 

DC Input Voltage - 0.5 V to Vcc 


DC Input Current - 30 mA to +5 mA 

(except duringprogramming) 

DC Program Voltage 10V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 5% 

Militaryt 2 ] 

— 55°Cto +125°C 

< 

1+ 

Ux 

$ 


DC Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Vin = V m or Vil 

Ion = - 3.2 mA 

CornT 

m 


V 

Ion = ~ 2 mA 

Mil 

V OL 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or Vil 

I 0 L = 16 mA 

Com’l 

m 

0.5 

V 

Iql = 12 mA 

Mil 

Vffl 

Input HIGH Voltage 

Guar anteedlnput Logical HIGH Voltage for All Inputs^ 

2.0 


V 

VlL 

Input LOW Voltage 

Guaranteed Input Logical LOW Voltage for All Inputs^ 


0.8 

V 

Iix 

Input Leakage Current 

V SS < Vin < 2.7V, V CC = Max. 

-250 

50 

[tA 

■ 

Maximum Input Current 

Vin = Vcc, Vcc = Max. 

CornT 


100 

pA 

Mil 


250 

loz 

Output LeakageCurrent 

Vcc = Max., Vss <. Vout <. Vcc 

- 100 

100 

pA 

Isc 

Output Short Circuit Current 

V cc = Max., Vqut = 0.5VW 

-30 

- 120 

mA 

Icc 

Power Supply Current 

Vcc “ Max., Vin = GND, Outputs Open 

Com’l 


190 

mA 

Mil 


190 


Notes: 

2. tA is the “instant on” case temperature. 4. Not more than one output should be tested at a time. Duration of the 

3. These are absolute values with respect to device ground. All over- short circuit should not be more than one second. Vout = 0.5 V has 

shoots due to system or tester noise are included. been chosen to avoid test problems caused by tester ground 

degradation. 
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W SEMICONDUCTOR 


PAL22V10C 

PAL22VP10C 


Switching Characteristics! 5 ] 


Parameters 

Description 

22V10C-7 
22VPI0C— 7 


22V10C— 12 
22VP10C—12 

22V10C—15 
22VP10C— 15 

Units 

Min. 

Max. 



Min. 

Max. 

Min. 

Max. 

tPD 

Input to Output Propagation Delay! 6 ] 

2 

7.5 

2 

10 

2 

12 

2 

15 

ns 

*EA 

Input to Output Enable Delay 

2 

7.5 

2 

10 

2 

12 

2 

15 

ns 

*ER 

Input to Output Disable Delay! 7 ] 

2 

7.5 

2 

10 

2 

12 

2 

15 

ns 

tco 

Clock to Output Delay! 6 ] 

1 


1 

7.5 

1 

9.5 

1 


ns 

ts 

Input or Feedback Set-Up Time 

3 




4.5 


7.5 



t H 

Input Hold Time 

0 


0 


0 


0 



tp 

External Clock Period (tco + ts) 

9 


11.1 


14 


17.5 


ns 

tWH 

Clock Width HIGH! 8 ! 

3 


3 


3 


6 


H9 

tWL 

Clock Width LOW! 8 ] 

3 


3 


3 





fMAXl 

External Maximum Frequency 
(l/(tco + ts))! 9 ] 

111 

■ 

90 


71 

H 

57 

Hi 

MHz 

f MAX2 

Data Path Maximum Frequency 
(i/(t WH + t WL )) [8 ’ 101 

166 

■ 

166 


166 

■ 

83 

Hi 

MHz 

f MAX3 

Internal Feedback Maximum Frequency 
(l/(tcF + ts))! 11 ] 

133 

H 

100 


83 

■ 

66 

■ 

MHz 

tCF 

Register Clock to Feedback Input! 12 ! 


■at 


6.4 


7.5 


7.5 

ns 

tAW 

Asynchronous Reset Width 

8.5 


10 


12 


15 


ns 

tAR 

Asynchronous Reset Recovery Time 

5 


6 


7 


10 


ns 

tAP 

Asynchronous Reset to Registered 

Output Delay 

2 

12 

2 

12 

2 

14 

2 

20 

ns 

tSPR 

Synchronous Preset Recovery Time 

5 


6 


7 


10 


ns 

tpR 

Power-Up Reset Time! 13 ] 

1 


1 


1 


1 


[AS 



Capacitance! 8 ] 


Parameters 

Description 

Max. 

Units 

Qn 

InputCapacitance 

8 

pF 

CqUT 

OutputCapacitance 

10 

pF 


Notes: 

5. AC test load used for all parameters except where noted. 

6 . This specification is guaranteed for all device outputs changing state in 
a given access cycle. 

7. This parameter is measured as the time after output disable input that 
the previous output data state remains stable on the output. This delay 
is measured to the point at which a previous HIGH level has fallen to 
0.5 volts below Voh min. or a previous LOW level has risen to 0.5 volts 
above Vol max. 

8. Tested initially and after any design or process changes that may affect 
these parameters. 

9. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external feedback can oper- 
ate. 

10. This specification indicates the guaranteed maximum frequency at 
which an individual output register can be cycled. 


11. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with internal only feedback can 
operate. This parameter is tested periodically by sampling production 
product. 

12. This parameter is calculated from the clock period at f\iAX internal 
(fMAX3) as measured (see Note 11) minus ts. 

13. The registers in the PAL22V10C/PAL22VP10C have been designed 
with the capability to reset during system power-up. Followingpower- 
up, all registers will be reset to a logic LOW state. The output state will 
depend on the polarity of the output buffer. This feature is useful in 
establishing state machine initialization. To insure proper operation, 
the rise in Vcc must be monotonic and the timing constraints depicted 
in power-up reset waveforms must be satisfied. 
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INPUTS I/O, 
REGISTERED 
FEEDBACK 
SYNCHRONOUS 
PRESET 


CP 


ASYNCHRONOUS 

RESET 


REGISTERED 

OUTPUTS 


COMBINATORIAL 

OUTPUTS 




Notes: 

14. Cl = 5 pF for tgR measurement for all packages. 

15. For high-capacitive load applications (Cl = 50 pF), use 
PAL22V10CF/PAL22VP10CF. Call your Cypress representative for a 
datasheet. 
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PAL22V10C 

PAL22VP10C 


CYPRESS 

SEMICONDUCTOR 


Preload Waveform^ 16 ! 




Notes: 

16. Pins 4 (5), 5 (6), 7 (9) at Vi LP ; Pins 10 (12) and 11 (13) at V m p; Vcc (Pin 24 (1 and 28)) at V C cp 

17. Pins 2-8 (3-7, 9, 10), 10 (12), 11 (13) can be set at Vihp or Vilp to insure asynchronous reset is not active. 


D/K/P (J/L/Y) Pinouts 


Forced Level on Register Pin 
During Preload 

Register Q Output State 
After Preload 

Vihp 

HIGH 

Vilp 

LOW 


Name 

Description 

Min. 

Max. 

Unit 

Vpp 

Programming Voltage 

9.25 

9.75 

V 

tDPRl 

Delay for Preload 

1 


ps 

tDPR2 

Delay for Preload 

0.5 


[XS 

Vilp 

Input LOW Voltage 

0 

0.4 

V 

Vihp 

Input HIGH Voltage 

3 

4.75 

V 

Vccp 

Vcc f° r Preload 

4.75 

5.25 

V 
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NORMALIZED t s NORMALIZED t PD NORMALIZED I 


PAL22V10C 

PAL22VP10C 



S CYPRESS 
r SEMICONDUCTOR 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE 
1.6 1 1 1 



0.8 


0.6 1 I I 

-55 25 125 


NORMALIZED PROPAGATION 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 



NORMALIZED PROPAGATION 
DELAY vs. TEMPERATURE 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


TYPICAL CORRECTION TO t PD 
AND tco vs. NUMBER OF 



NUMBER OF DEVICE OUTPUTS 
CHANGING STATE PER ACCESS CYCLE 


NORMALIZED SET-UP TIME 
vs. SUPPLY VOLTAGE 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED SET-UP TIME 
vs. TEMPERATURE 



- 55 25 125 

AMBIENT TEMPERATURE (°C) 


NORMALIZED CLOCK TO OUTPUT 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED CLOCK TO 
OUTPUT TIME vs. TEMPERATURE 



-55 25 125 


AMBIENT TEMPERATURE (°C) 

vlOc-21 
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Typical DC and AC Characteristics (continued) 


DELTA tpD, tco vs. 



0 25 50 75 100 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


CAPACITANCE (pF) 


OUTPUT VOLTAGE (V) 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


vlOc-22 


Ordering Information 


Icc 

(mA) 

Ua 

(ns) 

f MAX 

(MHz) 

Ordering Code 

Package 

Type 

Operating 

Range 

190 

7.5 

111 

PAL22V 1 0C- 7DC 

D14 

Commercial 




PAL22V10C-7JC 

J64 





PAL22V10C-7PC 

P13 





PAL22 V 10C- 7 YC 

Y64 



10 

90 

PAL22V10C— 10DC 

D14 

Commercial 




PAL22V10C— 10JC 

J64 





PAL22 V 1 0C — 10PC 

P13 





PAL22 V 10C— 10YC 

Y64 





PAL22V 1 0CM - 10DMB 

D14 

Military 




PAL22V 1 OCM - 1 OKMB 

K73 





PAL22V1 OCM- 10LMB 

L64 





PAL22V 10CM - 10YMB 

Y64 



12 

71 

PAL22V IOC — 12DC 

D14 

Commercial 




PAL22V10C— 12JC 

J64 





PAL22V10C— 12PC 

P13 





PAL22V10C— 12YC 

Y64 





PAL22V10CM - 12DMB 

D14 

Military 




PAL22V10CM- 12KMB 

K73 





PAL22V10CM- 12LMB 

L64 





PAL22V1 OCM - 12YMB 

Y64 



15 

57 

PAL22V10CM-15DMB 

D14 

Military 




PAL22V10CM— 15KMB 

K73 





PAL22V 1 OCM - 15LMB 

L64 





PAL22V1 OCM - 15 YMB 

Y64 
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PAL22VP10C 


Ordering Information (continued) 


Icc 

(mA) 

Ua 

(ns) 

190 

7.5 


10 




12 


15 



Ordering Code 


PAL22VP10C— 7DC 


PAL22VP 1 OC - 7 JC 


PAL22VP10C-7PC 


PAL22 VP 1 OC - 7 YC 


PAL22VP10C- 10DC 


PAL22VP10C- 10JC 


PAL22VP1 OC- 10PC 


PAL22VP10C- 10YC 
PAL22VP1 OCM - 10DMB 
PAL22VP1 OCM - 1 OKMB 
PAL22VP10CM- 10LMB 
PAL22VP10CM - 10YMB 
PAL22VP10C- 12DC 
PAL22VP10C- 12JC 
PAL22VP10C- 12PC 
PAL22VP10C- 12YC 
PAL22VP10CM -12DMB 
PAL22VP10CM - 12KMB 
PAL22VP10CM- 12LMB 
PAL22VP10CM - 12YMB 
PAL22VP10CM- 15DMB 
PAL22VP10CM- 15KMB 
PAL22VP10CM -15LMB 
PAL22VP10CM - 15YMB 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristerics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vil 

1, 2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

ts 

7, 8, 9, 10,11 

t H 

7, 8, 9, 10,11 


Package 

Type 



Military 


Commercial 


Military 


Military 


Document#: 38-A-00020-C 
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PRELIMINARY PALC22V10D 

SEMICONDUCTOR Flash Erasable, 

Reprogrammable CMOS PAL® Device 


Features 

• Advanced second-generation PAL ar- 
chitecture 

• Low power 

— 90 mA max. standard 
— 120 mA max. military 

• CMOS Flash EPROM technology for 
electrical erasability and reprogram- 
mability 

• Variable product terms 

— 2 x (8 through 16) product terms 

• User-programmable macrocell 
— Output polarity control 

— Individually selectable for regis- 
tered or combinatorial operation 

• Up to 22 input terms and 10 outputs 

• DIP, LCC, and PLCC available 


- 10 ns commercial 
7 ns tco 
5 ns ts 
10 ns tpi) 

100-MHz state machine 
- 12 ns military and industrial 
10 ns t co 
5 ns ts 
12 ns tpj) 

83-MHz state machine 
-A 15-ns commercial and military 
version is available, fully consistent 
with Cypress PALC22V10B-15 
AD/DC specifications 
- A 25-ns commercial and military 
version is available, fully consistent 
with Cypress PALC22V10-25 AC 
and DC specifications 


• High reliability 

— Proven Flash EPROM technology 
— 100% programming and functional 
testing 

Functional Description 

The Cypress PAL C 22V10D is a CMOS 
Flash Erasable second-generation pro- 
grammable array logic device. It is im- 
plemented with the familiar sum-of-pro- 
ducts (AND-OR) logic structure and a 
new concept, the “Programmable Macro- 
cell.” 

The PAL C 22V10D is executed in a 24-pin 
300-mil molded DIP, a 300-mil cerDIP, a 
28-lead square ceramic leadless chip carri- 
er, a 28-lead square pi astic leaded chip car- 
rier, and provides up to 22 inputs and 10 
outputs. The 22V10D can be electrically 


Logic Block Diagram (PDIP/CDIP) 

Yss 1 1 1 


M— B— H— H— H— HIMB 





Pin Configuration 


LCC 
Top View 


PLCC 
Top View 


, 

>5 

^^20^28^26^ 

25< 

l/0 2 1 

>5 
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>6 
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>6 

24 < 

I/O 3 

1 

>7 

23 < 

I/O 4 1 

>7 

23 < 

I/O 4 

NC 

>8 

22 < 

N/C NC 

>8 

22 < 

N/C 

1 

>9 

21 < 

I/O 5 1 

>9 

21 ( 

I/O 5 

1 

) 10 

20 < 

I/O 6 1 

>10 

20 < 
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1 

> 11 
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Functional Description (continued) 

erased and reprogrammed. The programmable macrocell pro- 
vides the capability of defining the architecture of each output in- 
dividually. Each of the 10 potential outputs may be specified as 
“registered” or “combinatorial.” Polarity of each output may also 
be individually selected, allowing complete flexibility of output 
configuration. Further configurability is provided through “array” 
configurable “output enable” for each potential output. This fea- 
ture allows the 10 outputs to be reconfigured as inputs on an indi- 
vidual basis, oraltemately used as a combination I/O controlled 
by the programmable array. 

PAL C 22V10D features a “variable product term” architecture. 
There are 5 pairs of product terms beginning at 8 product terms 
per output and incrementing by 2 to 16 product terms per output. 
By providing this variable structure, the PAL C 22V10D is opti- 
mized to the configurations found in a majority of applications 
without creating devices that burden the product term structures 
with unusable product terms and lower performance. 

Additional features of the Cypress PAL C 22V10D include a syn- 
chronous preset and an asynchronous reset product term. These 
product terms are common to all macrocells, eliminating the 
need to dedicate standard product terms for initialization func- 
tions. The device automatically resets upon power-up. 

The PAL C 22V10D featuring programmable macrocells and 
variable product terms provides a device with the flexibility to im- 
plement logic functions in the 500- to 800-gate-array complexity. 
Since each of the 10 output pins may be individually configured 
as inputs on a temporary or permanent basis, functions requiring 
up to 21 inputs and only a single output and down to 12 inputs 
and 10 outputs are possible. The 10 potential outputs are enabled 


using product terms. Any output pin may be permanently se- 
lected as an output or arbitrarily enabled as an output and an in- 
put through the selective use of individual product terms asso- 
ciated with each output. Each of these outputs is achieved 
through an individual programmable macrocell. These macrocells 
are programmable to provide a combinatorial or registered in- 
verting or non-inverting output. In a registered mode of opera- 
tion, the output of the register is fed back into the array, provid- 
ing current status information to the array. This information is 
available for establishing the next result in applications such as 
control state machines. In a combinatorial configuration, the 
combinatorial output or, if the output is disabled, the signal pres- 
ent on the I/O pin is made available to the array. The flexibility 
provided by both programmable product term control of the out- 
puts and variable product terms allows a significant gain in func- 
tional density through the use of programmable logic. 

Along with this increase in functional density, the Cypress PAL C 
22V10D provides lower-power operation through the use of 
CMOS technology, and increased testability with Flash repro- 
grammability. 


Configuration Table 1 


Registered/Combinatorial 

Ci 

Co 

Configuration 

0 

0 

Registered/Active LOW 

0 

1 

Registered/Active HIGH 

1 

0 

Combinatorial/Active LOW 

1 

1 

Combinatorial/Active HIGH 



Macrocell 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, not tested.) 


Storage Temperature - 65 ° C to + 1 50 0 C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 24 to Pin 12) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 16 mA 

DC Programming Voltage 12.5V 


Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+75°C 

5V ±5% 

Military! 1 ] 

- 55°Cto + 125°C 

5 V ±10% 

Industrial 

- 40°Cto +85°C 

5V±10% 


Electrical Characteristics Over the Operating Rangel 2 ] 


Parameters 

Description 

Test Conditions 

Min. 

Max. 


VoH 

Output HIGH Voltage 

Vcc =: Min., 

Vin = Vih orVi L 

I on = — 3.2 mA 

ComT/Ind 

m 

■ 

V 

Ion = - 2 m A 

Mil 

V OL 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or Vi L 

Iql = 16 mA 




V 

Iql = 12 mA 

Mil 

Vffl 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for All Inputs! 3 ! 

2.0 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All Inputs! 3 ! 


0.8 

V 

hx 

Input Leakage Current 

Vss <. Vin <. Vcc. Vcc = Max. 

- 10 

10 

1^1 

loz 

Output Leakage Current 

Vcc = Max., Vss <. Vout <. Vcc 

-40 

40 

pA 

isc 

Output Short Circuit Current 

Vcc = Max., Vout = 0.5V! 4 ’ 5 1 

-30 

-90 

mA 

Icci 

Standby Power Supply 

Current 

Vcc = Max., Vin = GND Outputs Open 
in Unprogrammed Device 

ComT/Ind 


90 


Mil 


120 

mA 


Capacitance! 5 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

On 

Input Capacitance 

Vin — 2.0V @ f = 1 MHz 


10 

pF 

CoUT 

Output Capacitance 

Vqut = 2.0V @ f = 1 MHz 


10 

pF 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. These are absolute values with respect to device ground. All over- 
shoots due to system or tester noise are included. 


4. Not more than one output should be tested at a time. Duration of the short 
circuit should not be more than one second. Vout = 0.5 V has been cho- 
sen to avoid test problems caused by tester ground degradation. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 
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Switching Characteristics PALC22V10Dt 2 6 1 


Parameters 

Description 

Commercial 

Military & Industrial 

Units 

-10 

-15 

-25 

-12 

-15 

-25 







0J9I 



122221 


029 

tpD 

Input to Output 
Propagation Delayt 7 ! 


10 


15 


25 


12 


15 


25 

ns 

*EA 

Input to Output 
Enable Delay 


10 


15 


25 


12 


15 


25 

ns 

tER 

Input to Output 
Disable Delayt 8 ! 


10 


15 


25 


12 


15 


25 

ns 

tco 

Clock to Output 
Delayt 7 ! 


7 


10 


15 


10 


10 


15 

ns 

ts 

Input or Feedback 
Set-Up Time 

5 


10 


15 


5 


10 


18 


ns 

tH 

Input Hold Time 

wm 


kb 


wm 


KB 


KB 


KB 


991 

tp 

External Clock 

Period (t C o + t s ) 

li.i 


20 


30 


15 


20 


33 


9 

tWH 


3 


n 


wm 


4 




wm 


■ ■ 

tWL 


3 


wm 


wm 


4 


wm 


wm 


991 

fMAXl 

External Maximum 
Frequency 
(l/(tco + t s ))^ 

90 


50 

■ 

33.3 


66.6 


50 

■ 

30.3 

■ 

MHz 

f MAX2 

Data Path Maximum 

Frequency 

(l/(twH + twL))' 5 > 10 ] 

142 

■ 

83.3 

■ 


■ 

125 

■ 

83.3 

■ 

35.7 

■ 

MHz 

f MAX3 

Internal Feedback 
Maximum Frequency 
(l/(tCF + t S ))[5.H] 

100 

■ 


■ 

35.7 

■ 

83 


80 


32.2 


MHz 

tCF 

Register Clock to 
Feedback Inputt 12 ! 


H 




13 


7 


2.5 


13 

ns 

tAW 

Asynchronous 

Reset Width 

10 




25 


12 


15 


25 


ns 

tAR 

Asynchronous Reset 
Recovery Time 

6 


10 


25 



■ 

12 


25 


ns 

tAP 

Asynchronous Reset 
to Registered Output 
Delay 


12 


20 


25 


1 


20 


25 

ns 

tSPR 

Synchronous Preset 
Recovery Time 

6 


10 


25 


8 


20 


25 


ns 

tpR 

Power-Up 

Reset Timet 5 ’ 13 1 

1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


[IS 


Notes: 

6. Part (a) of AC Test Loads and Waveforms is used for all parameters ex- 
cept tER, tpzx> and tpxz- Part (b) of AC Test Loads and Waveforms is 
used for tER, tpzx and tpxz- 

7. Thisspecification is guaranteed for all device outputs changing state in 
a given access cycle. 

8. This parameter is measured as the time after output disable input that 
the previous output data state remains stable on the output. This delay 
is measured to the point at which a previous HIGH level has fallen to 
0.5 volts below Voh min. or a previous LOW level has risen to 0.5 volts 
above Vol max. Please see part (d) of AC Test Loads and Waveforms 
for enable and disable test waveforms and measurement reference lev- 
els. The test load of part (b) of AC Test Loads and Waveforms is used 
for measuring tER only. 

9. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external feedback can oper- 
ate. 

10. This specification indicates the guaranteed maximum frequency at 
which an individual output register can be cycled. 


11. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with internal only feedback can 
operate. 

12. This parameter is calculated from the clock period at f\iAX internal 
(l/fMAX3) as measured (see Note 11 above) minus ts- 

13. The registers in the PALC22V10D have been designed with the capa- 
bility to reset during system power-up. Followingpower-up, all regis- 
ters will be reset to a logic LOW state. The output state will depend on 
the polarity of the output buffer. This feature is useful in establishing 
statemachine initialization. To insure proper operation, the rise in Vcc 
must be monotonic and the timing constraints depicted in Power-Up 
Reset Waveform must be satisfied. 
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PALC22V10D 


AC Test Loads and Waveforms 

R1 238X1 
(319X1 MIL) 


5VO 

0UTPUTO 



5V O 


R1 238X1 
(319X1 MIL) 


R2 
170X1 
(236X1 
■Lr MIL) 


OUTPUT O 



Equivalent to: THEVENIN EQUIVALENt (Commercial) 
99X1 

OUTPUT O wv O 2.08V =V thc 


ALL INPUT PULSES 


3.0V - 


GND ■ 




90% 

10% 






90% 

10% 


(c) 


p- :< 5 ns 

V10D-6 


Equivalent to: THEVENIN EQUIVALENT (Military) 
136X1 


OUTPUT O- 


2.13V = V thm 


Load Speed 

Cl 

Package 

10 ns 

50 pF 

PDIF, CDIP, 
PLCC, LCC 


Parameter 

Vx 

Output Waveform — Measurement Level ] 

tER(-) 

1.5V 

OH 0.5V ' V ~ 'j 


tER (+) 

2.6V 

v OL ,„ 

-= V X 

V10D-10 

tEA (+) 

Vthc 

Vx 0JV -H 

-=• ^OH 

V10D-11 

tEA(-) 

Vthc 

X 0.5V j * 



(d) Test Waveforms 


Switching Waveform 



Power-Up Reset Waveform! 13 ] 


POWER 10% 

SUPPLY VOLTAGE =» 

f 

" 90% 



tpR ► 


REGIS 1 EREU 

ACTIVE LOW 




UU 1 rll 1 o 1 " 




r ts * 


CLOCK 



\ 

/ 

/ 

VI 0 



tpR MAX = 1 ils 

** ^WL ► 
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Ordering Information 


tcc 

(mA) 

tpD 

(ns) 

ts 

(ns) 

tco 

(ns) 

Ordering Code 

Package 

Operating Range 

90 

10 

5 

7 

PALC22V10D - 10JC 

J64 

Commercial 





PALC22V10D - 10PC 

P13 


120 

10 

5 

7 

PALC22V10D - 12DMB 

D14 

Military/Industrial 





PALC22V10D - 12JI 

J64 






PALC22V 10D - 12KMB 

K73 






PALC22V 1 0D - 1 2LMB 

L64 






PALC22V10D — 12PI 



90 

15 

10 

10 

PALC22V 10D - 15 JC 

J64 

Commercial 





PALC22V 10D - 15PC 

P13 


|nH| 



10 

PALC22V 10D - 15DMB 

D14 

Military/Industrial 

1 

■ ■ 



PALC22V10D — 15JI 

J64 


1 

1 



PALC22V 10D - 15KMB 

K73 


■ ■ 

1 



PALC22V10D-15LMB 

L64 






PALC22V10D- 15PI 

P13 



■ 

15 

15 

PALC22V10D -25JC 

J64 

Commercial 

■ 

Hi 



PALC22V10D -25PC 

P13 


120 

25 

15 

15 

PALC22V10D -25DMB 

D14 

Military/Industrial 





PALC22V10D — 25JI 

J64 






PALC22 V 1 0D - 25KMB 

K73 






PALC22V 10D — 25LMB 

L64 






PALC22V 10D — 25PI 

P13 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vffl 

1, 2,3 

VlL 

1,2,3 

Iix 

1.2,3 

loz 

1, 2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

IPD 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10,11 

ts 

7, 8, 9, 10,11 

tH 

7, 8, 9, 10, 11 
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Timing Control Unit 


Features 

• Timing Control Unit, Clock Genera- 
tor for CY7C601A and CY7C611A 
SPARC processors 

• Supports 25-, 33-, 40-MHz operation 

• Simplifies interface to slow memory 
and peripherals by eliminating the 
need for wait-state logic 

• Flexible clock extension architecture 

— 0-cycle to 14-cycle extensions 

— user controlled (continuous cycle) 
extension 

• 24-pin 300-mil DIP and 28-pin PLCC 
packages 

Overview 

Like most RISC processors, a fast-run- 
ning 7C601/611 SPARC Integer Unit (IU) 
must spend time waiting for slower 
memory or peripheral devices. Because 
the 7C60 1/611 completes an instruction 
and generates a new address every clock, 
a complicated handshake protocol and a 
correspondingly complicated state ma- 
chine must be used to keep the IU from 
getting ahead of the slow devices. 

This protocol relies primarily on t he sig- 
nals mHOL£> (Memory Hold) and MDS 
(Memory Data Strobe). MHOLD is as- 


serted by the memory system r to free ze the 
processor when data is unavailable. MDS 
is used to strobe in the data when it be- 
comes available. The timing relationships 
between these signals and other proces- 
sor-generated signals must be accounted 
for by the state machine handling the 
handshaking. 

The purpose of the 7C325 Timing Con- 
trol Unit (TCU) is to simplify the wait 
state logic by controlling (stretching) the 
clock sent to the IU. If the IU accesses a 
device for which it must wait, the LOW 
portion of the clock sent to the IU is ex- 
tended — i.e., held low — until the device is 
ready. Once the clock signal is subequent- 
ly released, the IU can continue. Because 
the IU effectively encounters only one 
clock cycle per access, the need for the 
complicated handshake state machine is 
eliminated. The single chip TCU is espe- 
cially useful in embedded control applica- 
tions where low chip count is highly desir- 
able. 

Functional Description 

The number of stretched cycles in the 
7C325 TCU is controlled by a four-bit 
binary count input: an input of 0001 will 
stretch the clock for one cycle (keep it 
LOW one extra cycle), an input of 0010 


will stretch the clock for two cycles, and 
so on up to an input of 1110 to stretch the 
clock for fourteen cycles. A count input of 
1111 wil l stret ch the clock continuously 
until an RDY (ready) signal is asserted. 
An input of 0000 is the no stretch condi- 
tion. 

These counts are derived from the proces- 
sor addresses. Because the input count is 
four bits wide, the address space can be 
divided into as many as sixteen subspaces, 
and devices that require the same number 
of wait cycles can be grouped into the 
same subspace. 

For example, if all devices that require 
eight wait cycles are memory mapped to 
hex address 3xxxxxxx, then whenever the 
four most significant address bits are 
equal to 0011, a code converter will gen- 
erate a count of 1000 to the CY7C325. 
This code converter can be easily implem- 
ented with a PAL or PLD. In addition, the 
user does not need to create the full six- 
teen subspaces. If only 0, 2, 4, and contin- 
uous wait cycles are needed, the user may 
create just four subspaces and, conse- 
quently, employ just two address bits to 
generate the TCU input count. It should 
also be noted that the subspaces can be of 
different sizes. 



Logic Block Diagram 



SCLOCK1 

SCLOCK2 

FCLOCK 

NOTFCLOCK 


C325-1 
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Functional Description (continued) 

The code converter described above is preferred but not required. 
Users who wish to reduce cost or board space can eliminate the 
code converter by feeding the IU’s address bits directly to the TCU 
and memory mapping the devices by their counts (e.g., memory 
map devices requiring eight wait cycles to hex address 8xxxxxxx). 
The code converter can also be eliminated by programming the 
number of wait cycles for each address into the IU’s ASI bits. 

The count inputs are sampled on the falling edge of the stretched 
clock, SCLOCK, which is used as the system clock by the IU and 
peripherals. It is one of the three clock signals provided by the 
7C325. The other two are FCLOCK and NOTFCLOCK. If the 
count input is not 0000 when it is sampled, the stretched clock out- 
put will stay LOW for the specified number of cycles. 

The two SCLOCK outputs can be buffered to increase their driving 
capability. However, the same buffer delay must be added to the 
FCLOCK output path and the NOTFCLOCK output— skew con- 
trol feedback path to eliminate skew. There are several other sig- 
nals that affect the stretching operation as well. RD is an output 
from the IU that indicates whether an access is a read (RD = 1) or 
a write (RD = 0). WRT, another IU output, is asserted only on the 
first cycle of a write. RD is needed because a read access (load) is 
treated differently from a write access (store). A minimum write 
accessconsists of two clock cycles. The first clock is used by the pro- 
cessor to reverse the data bus and by external logic to perform tasks 
such as access protection checking, address translation, and cache 
tag comparison. The second cycle is when the write is actually ex- 
ecuted. Thus, the first cycle of a write is never stretched. Because 
WRT is active only during the first cycle of a write, it is used by the 
TCU to differentiate between the two cycles. 

INULL and FNULL are signals asserted by the Integer Unit and 
Floatingpoint Unit, respectively, to nullify the current access. As- 
sertion of either signal during the first cycle of a load or store will 
terminate an access. However, because INULL is always asserted 
in the second cycle of a store (to prevent assertion of MHOLD for 
the remainder of the write), it is ignored by the 7C325 once a write 
stretch has started. 

Pin Description 

The following sections contain brief descriptions of the pin func- 
tions. 


Power and Ground 

VCC: power, connected to the +5V power supply. 

GND: ground. 

Inputs 

CLK: clock input to TCU’s internal logic. 

OSC: input from the oscillator. 

X0 - X3: count inputs, derived from CPU address; equal to the 
number of cycles the clock will be stretched. These inputs are 
sampled by the falling edge of the SCLOCK. 
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Pin Description (continued) 

RESET: reset; restores the TCU to a known state; sampled by the 
falling edge of FCLOCK. 

RDY: ready, from peripheral device; this input is sampled by the 
fallingedge of FCLOCK. If this input is sampled LOW the TCU will 
terminatea continuous stretch, (a watchdog timer time — out signal 
can be ORed into this input as well) 

WRTL: early write ; this is the latched version of the processor signal 
WRT. It is sampled by the TCU at the falling edge of SCLOCK. 

RDL: read/write; this is the latched version of the processor signal 
RD. It is sampled by the TCU at the falling edge of SCLOCK. (1 = 
read, 0 = write) 

INULL: integer nullify from the processor. It is asserted by the IU 
to nullify its current access. If INULL is HIGH the TCU will end 
the current stretch. 

Selection Guide 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55° C to + 125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + Vcc Max. 

DC Input Voltage - 0.5V to + 5.5V 


FNULL: floating point nullify from the FPU. It is asserted by the 
FPU to nullify its current access. If FNULL is HIGH the TCU will 
end the current stretch. 

Outputs 

FCLOCK: non-stretched clock signal. 

NOTFCLOCK:inverted FCLOCK - fed back to the TCU CLKin- 
put to eliminate skew. 

SCLOCK1: system clock. 

SCLOCK2: system clock, (repeated to provide extra load driving 
capability) 


DC Input Current -30 mA to +5 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 5% 



7C325-40 

7C325-33 

7C325-25 

Frequency (MHz) 

40 

33 

25 

Ice (mA) 

190 

190 

90 



Electrical Characteristics Over the Operating Range 


— 

Description 

Test Conditions 

7C325-40, 33 

7C325-25 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Vin = Vie or Vil, 

Iqh = ~ 3.2 mA 

m 


Bl 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Vin = Vm or Vil, 

Iol — 16 mA 


0.5 


0.5 

V 

Vffl 

Input HIGH Voltage 

Guaranteed Input Logical HIGH 
Voltage for All InputsW 

2.0 


2.0 


V 

Vil 

Input LOW Voltage 



0.8 


0.8 

V 

Iix 

Input Leakage Current 

Vss <. Vin <. Vcc, Vcc = Max. 

-250 

+50 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

Vss <. Vout <L Vcc, Vcc = Max. 

-100 

+ 100 

-40 


BB2B 

isc 

Output Short Circuit Current 

V C c = Max., Vout = 0.5Vt 2 i 

-30 

-90 

-30 


ESSi 

Icc 

Power Supply Current 

V C c = Max., Vin = GND, 

Outputs Open 


190 


90 

mA 


Notes 

1 . These are absolute values with respect to device ground and all over- 2. Not more than one output should be tested at a time. Duration of the 

shoots due to system or tester noise are included. short circuit should not be more than one second. Vout = 0-5 V has 

been chosen to avoid test problems caused by tester ground degrada- 
tion. 
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Capacitance 


Parameters 

Description 

Max. 

Units 

Qn 

Input Capacitance 

10 

pF 

Cqut 

Output Capacitance 

10 

pF 


AC Test Loads and Waveforms 

238Q 238Q 


OUTPUT O 

50 pF 

INCLUDING 
JIG AND 
SCOPE 



170Q 


OUTPUT O 

5 pF 

INCLUDING 
JIG AND 
SCOPE 



170Q 


(a) (b) figlab-4 


Speed 

C L 

Package 

40 MHz 

15 pF 

DC, PC 

50 pF 

JC 

33 MHz 

15 pF 

DC, PC 

50 pF 

JC 

25 MHz 

50 pF 

DC, PC,JC 


ALL INPUT PULSES 



Equivalent to: THEVENIN EQUIVALENT 

990 


OUTPUT O- 


A/vC O 2.08V = Vjhc 


Switching Characteristics Over the Operating Range 


Parameters 

Description 

7C325-40 

7C325-33 

7C325-25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

toe 

OSC to FCLOCK, NOTFCLOCK, and 
SCLOCKs delays 


8 


12 


15 

ns 

tss 

Set-Up Time to SCLOCK Falling Edge 

4 


5.5 


10 


ns 

tSF 

Set-Up Time to FCLOCK Falling Edge 

4 


5.5 


10 


ns 

tH 

Hold Time 

2 


2 


2 


ns 

tSKW 

Skew Between Any Two Clock Outputs^ 4 ! 


1 


1 


1 

ns 

tCYC 

Cycle Time 

25 


30 


40 


ns 

toSCH 

Oscillator HIGH Time 

.45 tCYC 


.45 tcYC 


.45 tcYC 


ns 

tQSCL 

Oscillator LOW Time 

■45 tCYC 


.45 tcYC 


.45 tcYC 


ns 


Notes 

3. This specification is guaranteed for all device outputs changing state in 4. The capacitive loading at each clock output is with 10% of the other 
a given cycle. clock outputs. 
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Switching Waveforms 



SCLOCK 

X3-X0 


<^ID^D<ZZZZZZZZZZZEZZZZZZZZZZZZXm: 


rdl XX/ \x/ xxxxxxxyyyyyyyyxxxxxxxxxxx/ xx xxxxxxVx 

INULL 


(not shown - RESET, RDY WRTL, OSC, NOTFCLOCK, FNULL) 


Read — Continuous Stretch 

FCLOCK 
SCLOCK 


CLOCK STRETCHED CONTINUOUSLY UNTIL RDY 


xa-xo yyx^r xyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyx sr- 
rdl 527 — yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy — ^ 

RDY \ / 


INULL 7\ 


(not shown - RESET, WRTL, OSC, NOTFCLOCK, FNULL) 
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Switching Waveforms (continued) 
Writer |* NO STRETCH »| 


. CLOCK STRETCHED FOR 5 CYCLES - 


FCLOCK 

SCLOCK 

X3-X0 

RDL 

WRTL 

INULL 



szx r™ " ~ -X l xxxxxxxxxxx x xxx^^ r x 


xx^ zxxxxxx x >s: ^^ z 



(not shown - RESET, OSC, RDY, NOTFCLOCK, FNULL) 


Read Terminated by INULL 


FCLOCK 

SCLOCK 

X3-X0 

RDL 

INULL 


■%Z><^XZXZZZXZZZZX2 >®EXESZ2 

XZ7 — S ZZZZZZZZZZZ27 — 


INULL on first cycle 
ends stretch after first 
stretched cycle 


>€u ZXZZZZZZZX>C 

7 — ^ZZZZZZ^T^ 


(not shown - RESET, WRTL, RDY OSC, NOTFCLOCK, FNULL) 



(not shown - RESET, OSC, RDY NOTFCLOCK, FNULL) 


Note: 

5. The first cycle of a write is not stretched. 
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NOTFCLOCK 

FCLOCK 


SCL0CK1 

SCLOCK2 



Ordering Information 


f MAX 

(MHz) 

Icc 

(rnA) 

Ordering Code 

Package 

l^pe 

Operating 

Range 

40 

190 

CY7C325— 40PC 

P13 

Commercial 

CY7C325 — 40DC 

D14 

CY7C325— 40JC 

J64 

33 

190 

CY7C325— 33PC 

P13 

Commercial 

CY7C325— 33DC 

D14 

CY7C325-33JC 

J64 

25 

90 

CY7C325 -25PC 

P13 

Commercial 

C Y7C325 - 25DC 

D14 

CY7C325 -25JC 

J64 


Document#: 38-00184 
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Synchronous State Machine 


Features 

• Twelve I/O macrocells each having: 

— registered, three-state I/O pins 

— input register clock select multi- 
plexer 

— feed back multiplexer 

— output enable (OE) multiplexer 

• All twelve macrocell state registers 
can be hidden 

• User-configurable state registers — 
JK, RS, T, or D 

• One input multiplexer per pair of I/O 
macrocells allows I/O pin associated 
with a hidden macrocell state register 
to be saved for use as an input 

• Four dedicated hidden registers 

• Eleven dedicated, registered inputs 


• Three separate clocks — two inputs, 
one output 

• Common (pin 14 -controlled) or 
product term -controlled output en- 
able for each I/O pin 

• 256 product terms — 32 per pair of 
macrocells, variable distribution 

• Global, synchronous, product term — 
controlled, state register set and re- 
set — inputs to product term are 
clocked by input clock 

• 66-MHz operation 

— 3-ns input set-up and 12-ns clock to 
output 

— 15-ns input register clock to state 
register clock 

• Low power 
— 130 mA Icc 


• 28-pin, 300-mil DIP, LCC 

• Erasable and reprogrammable 

Functional Description 

TheCY7C330 is a high-performance, eras- 
able, programmable, logic device (EPLD) 
whose architecture has been optimized to 
enable the user to easily and efficiently 
construct very high performance synchro- 
nous state machines. 

The unique architecture of the CY7C330, 
consisting of the user-configurable output 
macrocell, bidirectional I/O capability, in- 
put registers, and three separate clocks, en- 
ables the user to design high-performance 
state machines that can communicate ei- 
ther with each other or with microproces- 
sors over bidirectional parallel buses of 
user-definablewidths. 


Logic Block Diagram 

OE/lio Ig % I 7 


1 5 V SS l 4 l 3 l 2 ll lo/CK2 CK1 CLK 



I/On l/O 10 l/Og i/o 8 I/O 7 l/O e V ss V CC l/0 5 l/0 4 I/O 3 l/0 2 l/Oi l/O 0 


Selection Guide 



7C330-66 

7C330-50 

7C330-40 

7C330-33 

7C330-28 

Maximum Operating Frequency, 
fMAx(MHz) 

Commercial 

66.6 

50.0 


33.3 


Military 


50.0 

40.0 


28.5 

Power Supply Current Icci (mA) 

Commercial 

140 

130 


130 


Military 


160 

150 


150 
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Pin Configuration 


LCC/PLCC 
Top View 



o o o' 



l/0 3 

l/0 4 

l/0 5 

V CC 

v ss 

i/0 8 

l/0 7 

C330-2 


Functional Description (continued) 

Three separate clocks permit independent, synchronous state 
machines to be synchronized to each other. The two input clocks, 
Cl, C2, enable the state machine to sample input signals that may 
be generated by another system and that may be available on its 
bus for a short period of time. 

Theuser-configurable state register flip-flops enable the designer 
to designate JK-, RS-, T-, or D-type devices, so that the number of 
product terms required to implement the logic is minimized. 

The major functional blocks of the CY7C330 are (1) the input 
registersand (input) clock multiplexers, (2) the EPROM (AND) 
cell array, (3) the twelve I/O macrocells and (4) the four hidden 
registers. 

Input Registers and Clock Multiplexers 

There are a total of eleven dedicated input registers. Each input 
register consists of a D flip-flop and a clock multiplexer. The 
clock multiplexer is user-programmable to select either CK1 or 
CK2 as the clock for the flip-flop. CK2 and OE can alternatively 
be used as inputs to thearray. The twenty-two outputs of the reg- 
isters (i.e., the Q and Q outputs of the input registers) drive the 
array of EPROM cells. 

An architecture configuration bit (C4) is reserved for each dedi- 
cated input register cell to allow selection of either input clock 
CK1 or CK2 as the input register clock for each dedicated input 
cell. If the CK2 clock is not needed, that input may also be used as 
a general-purpose array input. In this case the input register for 
this input can only be clocked by input clock CK1. Figure 4 illus- 
trates the dedicated input cell composed of an input register, an 



C330-3 

Figure 1. Dedicated Input Cell 


Input Clock Multiplexer, and architecture configuration bit C4 
which determines the input clock selected. 

I/O Macrocell 

The logic diagram of CY7C330 I/O macrocell is shown in Figure 5 
There are a total of twelve identical macrocells. 

Each macrocell consists of: 

- An Output State register that is clocked by the global state 
counter clock, CLK (Pin 1). The state register can be configured 
as a D, JK, RS, or T flip-flop (default is a D-type flip-flop). Polar- 
ity can be controlled in the D flip-flop implementation by use of 

the exclusive or function. Data is sampled on the LOW to HIGH B 

clock transition. All of the state registers have a common reset HUH 
and set which are controlled synchronously by Product Terms 
which are generated in the EPROM cell array. 

- A Macrocell Input register that may be clocked by either the 
CK1 or CK2 input clock as programmed by the user with archi- 
tecture configuration bit C2, which controls the I/O Macrocell In- 
put Clock Multiplexer. The Macrocell Input registers are initial- 
ized upon power-up_such that all of the Q outputs are at logic 
LOW level and the Q outputs are at a logic HIGH level. 

- An Output Enable Multiplexer (OE), which is user program- 
mable using architecture configuration bit CO, can select either 
the common OE signal from pin 14 or, for each cell individually, 
the signal from the output enable product term associated with 
each macrocell. The output enable input signal to the array prod- 
uct term is clocked through the input register by the selected in- 
put register clock, CK1 or CK2. 

- An Input Feedback Multiplexer, which is user programmable, 
can select either the output of the state register or the output of 
the Macrocell Input register to be fed back into the array. This 
option is programmed by architecture configuration bit Cl . If the 
output of the Macrocell Input register is selected by the Feedback 
Multiplexer, the I/O pin becomes bidirectional. 



Figure 2. Macrocell and Shared Input Multiplexer 
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Functional Description (continued) 

Macrocell Input Multiplexer 

Each pair of I/O macrocells share a Macrocell Input Multiplexer 
that selects the output of one or the other of the pair’s input regis- 
ters to be fed to the input array. This multiplexer is shown in Fig- 
ure 2. The Macrocell Input Multiplexer allows the input pin of a 
macrocell, for which the state register has been hidden by feeding 
back its input to the input array to be preserved for use as an input 
pin. This is possible as long as the other macrocell of the pair is 
not needed as an input or does not require state register feed- 
back. The input pin input register output that would normally be 
blocked by the hidden state register feedback can be routed to the 
array input path of the companion macrocell for use as array in- 
put. 

State Registers 

By use of the exclusive OR gate, the state register may be confi- 
gured as a JK-, RS-, or T-type register. The default is a D-type 
register. For the D-type register, the exclusive OR function can 
be used to select the polarity or the register output. 

The set and reset of the state register are global synchronous sig- 
nals. They are controlled by the logic of two global product terms, 
for which input signals are clocked through the input registers by 
either of the input clocks, CK1 or CK2. 

Hidden Registers 

In addition to the twelve macrocells, which contain a total of 
twenty-four registers, there are four hidden registers whose out- 
puts are not brought out to the device output pins. The Hidden 
State Register Macrocell is shown in Figure 6. 

The four hidden registers are clocked by the same clock as the 
macrocellstate registers. All of the hidden register flip-flops have 



C330-5 

Figure 3. Hidden State Register Macrocell 


a common, synchronous set, S, as well as a common, synchronous 
reset, R, which override the data at the D input. The S and R sig- 
nals are product terms that are generated in the array and are the 
same signals used to preset and reset the state register flip-flops. 

Macrocell Product Term Distribution 

Each pair of macrocells has a total of thirty-two product terms. 
Two product terms of each macrocell pair are used for the output 
enables (OEs) for the two output pins. Two product terms are 
also used as one input to each of the two exclusive OR gates in the 
macrocell pair. The number of product terms available to the de- 
signer is then 32 - 4 = 28 for each macrocell pair. These product 
terms are divided between the macrocell state register flip-flops 
as show in Table 1. 

Table I. Product Term Distribution for Macrocell 
State Register Flip-Flops 


Macrocell 

Pin Number 

Product Terms 

0 

28 

9 

1 

27 

19 

2 

26 

11 

3 

25 

17 

4 

24 

13 

5 

23 

15 

6 

20 

15 

7 

19 

13 

8 

18 

17 

9 

17 

11 

10 

16 

19 

11 

15 

9 


Hidden State Register Product Term Distribution 

Each pair of hidden registers also has a total of 32 product terms. 
Two product terms are used as one input to each of the exclusive 
OR gates. However, because the register outputs do not go to any 
output pins, output enable product terms are not required. 
Therefore, 30 product terms are available to the designer for each 
pair of hidden registers. The product term distribution for the 
four hidden registers is shown in Table 2. 

Table 2. Product Term Distribution for Hidden Registers 


Hidden Register Cell 

Product Terms 

0 

19 

1 

11 

2 

17 

3 

13 


Architecture Configuration Bits 

The architecture configuration bits are used to program the mul- 
tiplexers. The function of the architecture bits is outlined in 
Table 3. 
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Table 3. Architecture Configuration Bits 



Number of Bits 

Value 

Function 





Output Enable Controlled by Product Term 


Output Enable Controlled by Pin 14 

Cl 

State Register 
Feedback MUX 

12 Bits, 1 per I/O Macrocell 

0 — Virgin State 

State Register Output is Fed Back to Input Array 

1 — Programmed 

I/O Macrocell is Configured as an Input and Out- 
put of Input Register is Fed to Array 

C2 

I/O Macrocell 

Input Register 
Clock Select MUX 

12 Bits, 1 per I/O Macrocell 

0 — Virgin State 

CK1 Input Register Clock (Pin 2) is Connected to 
I/O Macrocell Input Register Clock Input 

1 — Programmed 

CK2 Input Register Clock (Pin 3) is Connected to 
I/O Macrocell Input Register Clock Input 

C3 

I/O Macrocell Pair 
Input Select MUX 

6 Bits, 1 per I/O Macrocell 
Pair 

0 — Virgin State 

Selects Data from I/O Macrocell Input Register 
of Macrocell A of Macrocell Pair 

1 — Programmed 

Selects Data from I/O Macrocell Input Register 
of Macrocell B of Macrocell Pair 

C4 

Dedicated Input 
Register Clock 
Select MUX 

11 Bits, 1 per Dedicated 

Input Cell 

0 — Virgin State 

CK1 Input Register Clock (Pin 2) is Connected to 
Dedicated Input Register Clock Input 

1 — Programmed 

CK2 Input Register Clock (Pin 3) is Connected to 
Dedicated Input Register Clock Input 



Maximum Ratings 

(Above which the useful life may be impaired. For user guide- 


lines, not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied -55°Cto+125°C 

Supply Voltage to Ground Potential 

(Pin 22 to Pins 8 and 21) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State . - 0.5 V to + 7.0V 

DC Input Voltage -3.0Vto+7.0V 

Output Current into Outputs (LOW) 12 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 


Latch-Up Current > 200 mA 

DC Programming Voltage 13.0V 

Operating Range 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +75°C 

5V ± 10% 

Military^ 

-55°Cto+125°C 

5V ± 10% 


Note: 

1 TX is the “instant on” case temperature. 
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Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Vin = Vih or Vil 

Ioh = ~3.2 mA (Com’l), Ioh = - 2 mA (Mil) 

2.4 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Vin = Vih or Vil, 

Iol = 12 mA (Com’l), I OH = 8mA (Mil) 


0.5 

V 

Vffl 

Input HIGH Voltage 

Guaranteed Logical HIGH Voltage for all Inputs! 3 ! 

2.2 


V 

Vil 

Input LOW Voltage 

Guaranteed Logical LOW Voltage for all Inputs! 3 ! 



V 

Iix 

Input Leakage Current 

Vss < Vin < Vcc? Vcc = Max. 

-10 

+10 

[xA 

loz 

Output Leakage Current 

Vcc = Max., Vss < Vout < Vco 

-40 

+40 

[aA 

Isc^ 

Output Short Circuit Current 

Vcc = Max, Vqut = 0.5Vf 5 ! 

-30 

-90 

mA 

Icci 

Standby Power Supply 

Current 

Vcc = Max, Vin = GND 
Outputs Open 

Commercial -66 


140 

mA 

Commercial —33, —50 


130 

Military -50 


160 

Military -28, -40 


150 

ICC2 

Power Supply Current at 
Frequency! 4 ’ 6 ! 

Vcc = Max. 

Outputs Disabled 
(in High Z State), 

Device Operating at fMAX 

External (fMAXl) 

Commercial -66 


180 

mA 

Commercial -33, -50 


160 

Military -50 


200 

Military -28, -40 


180 


Capacitance ! 4 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Qn 

InputCapacitance 

Vin = 2.0V at f = 1 MHz, 


10 

pF 

Q)ut 

Output Capacitance 

Vqut = 2.0Vatf=l MHz, 


10 

pF 


Notes: 

2. See the last page of this specification for Group A subgroup testing 
information. 

3 . These are absolute values with respect to device ground and all over- 
shoots due to system or tester noise are included. 

4. Tested initially and after any design or process changes that may af- 
fect these parameters. 


5. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 

6. Tested by periodic sampling of production product. 


AC Test Loads and Waveforms 

R1 313Q 
(470Q Mil) 

5V O 


ALL INPUT PULSES 


OUTPUT O 



50 pF 

INCLUDING i 
JIG AND 
SCOPE 

(a) 


5V O- 


OUTPUT O- 
R2 208Q 


(319Q Mil) SpFj 

INCLUDING 
JIG AND 
SCOPE 

(b) 


-j 3.0V 

-V 90% ^ 

v 


c io% 

1 

N 

< (31 9Q Mil) 



_L < 5 ns -*■ 

r H 



10% 


<5 ns 


Equivalent to: THEVENIN EQUIVALENT (Commercial) 
125Q 


OUTPUT O- 


2.00V = V thc 


Equivalent to: THEVENIN EQUIVALENT (Military) 

190Q 

OUTPUT O wv O 2.02V = V thm 
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AC Test Loads and Waveforms (continued) 



co 


(c) Test Waveforms and Measurement Levels 
Switching Characteristics Over the Operating Ranged’ 7 ! 



4-107 

















































































































CY7C330 



Switching Characteristics Over the Operating Ranget 7 ’ 2 ] (continued) 


Parameters 

Description 

Commercial 

Commercial 

Units 

-66 

-50 

-33 

-50 

-40 

-28 


1^23 

[2231 



I222H 

[23 


EQg 

Egg 

^23 

Q3H 

tOH 

Bigglll 

3 


3 


3 


3 


3 


3 


ns 

T 

1 

Output Data Stable Time 
This Device Minus I/P 

Reg Hold Time Same 
Device! 10 ] 

0 


0 


0 


0 


0 


0 


ns 

tOH ~ tm 

33x 

Output Data Stable Time 
Minus I/P Reg Hold Time 
7C330 and 7C332 
Devices! 11 ] 

0 


0 


0 


0 


0 


0 


ns 

tp 

External Clock Period 
(bco + fys), Input and 
Output Clock Common 

15 


20 


30 


20 




35 


ns 

Imaxi 


66.6 


50.0 


33.3 


50.0 




28.5 


MHz 

1mAX2 

Maximum Register Toggle 
Frequency! 6 ’ ®] 

83.3 


62.5 


41.6 


62.5 


50.0 


33.3 



fMAX3 

Maximum Internal 
Operating Frequency! 14 ] 

74.0 


57.0 


37.0 


57.0 


45.0 


30.0 


| 


Notes: 

7. Part (a) of AC Test Loads is used for all parameters except tcEA> 
tcERj tpzx> and tpxz> which use part (b). 

8. This parameter is measured as the time after output register disable 
input that the previous output data state remains stable on the out- 
put. This delay is measure to the point at which a previous HIGH lev- 
el has fallen to 0.5V below Voh Min. or a previous LOW level has 
risen to 0.5V above Vol Max. Please see part (c) of AC Test Loads 
and Waveforms for enable and disable test waveforms and measure- 
ment reference levels. 

9. This parameter is measured as the time after output register clock input 
that the previous output data state remains stable on the output. 

10. This difference parameter is designed to guarantee that any 7C330 
output fed back to its own inputs externally or internally will satisfy 
the input register minimum input hold time. This parameter is guar- 
anteed for a given individual device and is tested by a periodic sam- 
pling of production product. 


11. This specification is intended to guarantee feeding of this signal to 
another 33X family input register cycled by the same clock with suffi- 
cient output data stable time to insure that the input hold time minimum 
of the following input register is satisfied. This parameter difference 
specification is guaranteed by periodic sampling of production product 
of 7C330 and 7C332. It is guaranteed to be met only for devices at the 
same ambient temperature and Vcc supply voltage. 

12. This specification indicates the guaranteed maximum frequency at which 
a state machine configuration with external feedback can operate. 

13. This specification indicates the guaranteed maximum frequency at 
which an individual input or output register can be cycled. 

14. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with only internal feedback can 
operate. This parameter is tested periodically on a sample basis. 


Switching Waveform 



4-108 



































































CY7C330 


'JS CYPRESS 
F SEMICONDUCTOR 


CY7C330 Logic Diagram (Upper Half) 
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CY7C330 Logic Diagram (Lower Half) 
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Ordering Information 


Icci (max) 

1‘max (MHz) 

Ordering Code 

Package 

iype 

Operating 

Range 

140 

66.6 

CY7C330 - 66HC 


Commercial 

CY7C330— 66JC 

J64 

CY7C330 — 66PC 

P21 

CY7C330 - 66WC 

W22 

160 


CY7C330 — 50DMB 

D22 

Military 

CY7C330— 50HMB 

H64 

CY7C330— 50LMB 

L64 

CY7C330— 50QMB 

Q64 

CY7C330— 50TMB 

T74 

CY7C330 — 50WMB 

W22 

130 

50 

CY7C330— 50HC 

H64 

Commercial 

CY7C330— 50JC 

J64 

CY7C330— 50PC 

P21 

CY7C330— 50WC 

W22 

150 

40 

CY7C330 - 40DMB 

D22 

Military 

CY7C330— 40HMB 

H64 

CY7C330— 40LMB 

L64 

CY7C330 - 40QMB 

Q64 

CY7C330 — 40TMB 

T74 

CY7C330— 40WMB 

W22 

130 

33.3 

CY7C330— 33HC 

H64 

Commercial 

CY7C330-33JC 

J64 

CY7C330 — 33PC 

P21 

CY7C330— 33WC 

W22 

150 

28.5 

CY7C330— 28DMB 

D22 

Military 

CY7C330— 28HMB 

H64 

CY7C330 — 28LMB 

L64 

CY7C330 - 28QMB 

Q64 

CY7C330 — 28TMB 

T74 

CY7C330— 28WMB 

W22 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tisu 

7, 8, 9, 10, 11 

tosu 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10,11 

tH 

7, 8, 9, 10,11 

tCEA 

7, 8, 9, 10,11 

tpzx 

7, 8, 9, 10,11 


Document#: 38-00064-C 
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Features 

• TWelve I/O macrocells each having: 

— One state flip-flop with an XOR 

sum-of-products input 
— One feedback flip-flop with input 
coming from the I/O pin 
— Independent (product term) set, 
reset, and clock inputs on all 
registers 

— Asynchronous bypass capability on 
all registers under product term 
control (r = s = 1) 

— Global or local output enable on 
three-state I/O 

— Feedback from either register to 
the array 

• 192 product terms with variable dis- 
tribution to macrocells 


• 13 inputs, 12 feedback I/O pins, plus 6 
shared I/O macrocell feedbacks for a 
total of 31 true and complementary 
inputs 

• High speed: 20 ns maximum tpp 

• Security bit 

• Space-saving 28-pin slim-line DIP 
package; also available in 28-pin 
PLCC 

• Low power 

— 90 mA typical Ice quiescent 
— 180 mA Ice maximum 
— UV-erasable and reprogrammable 
— Programming and operation 100% 
testable 


Functional Description 

The CY7C331 is the most versatile PLD 
available for asynchronous designs. Cen- 
tral resources include twelve full D-type 
flip-flops with separate set, reset, and 
clock capability. For increased utility, 
XOR gates are provided at the D-inputs 
and the product term allocation per flip- 
flop is variably distributed. 

I/O Resources 

Pins 1 through 7 and 9 through 14 serve 
as array inputs; pin 14 may also be used as 
a global output enable for the I/O macro- 
cell three-state outputs. Pins 15 through 
20 and 23 through 28 are connected to 
I/O macrocells and may be managed as 
inputs or outputs depending on the con- 
figuration and the macrocell OE terms. 


Logic Block Diagram 

OE/I12 in Ho *9 >8 I7 GND >8 L b *2 l 1 *0 


0 0 0 0 0 iyi 0 B 0 0 0 0 0 0 


R SI 

1 II will 


4 12 6 

PROGRAMMABLE AND ARRAY 
(192 x 62) 

10 8 8 8 8 10 6 12 4 

■Ml 

BbimkI 

HUlHHfl 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 


l/On l/o 10 1/O9 i/o 8 1/O7 l/Oe GND Vcc I/Os 1/O4 I/O3 l/0 2 I/O, l/Oo 



Selection Guide 


Generic Part 
Number 

Icci (mA) 

tpD (ns) 

ts (ns) 

tco (ns) i 

ComT 

Mil 

ComT 

Mil 

Com’l 

Mil 

ComT 

Mil 

CY7C331— 20 

130 


20 


12 


20 


CY7C331-25 

120 

160 

25 

25 

12 

15 

25 

25 

CY7C331— 30 


150 


30 


15 


30 

CY7C331-35 

120 


35 


15 


35 


CY7C331— 40 


150 


40 


20 


40 
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Pin Configuration 


PLCC 
Top View 

S>£>-r £>§ § § 

nnnnnnn 

4 3 2 1 28 27 26 


‘Q’ (sets it false). If both R and S are asserted (true) at once, then 
the output will follow the input (‘Q’ = ‘D’) (see Table i). 

Table 1. RS IVuth Table 


u c 5 
l$C6 
le C 7 
QND C 8 
l 7 C 9 
is C 10 
>9 C 11 


25 3 I/O3 
24 3 |/0 4 
23 3 I/Os 
22 3 Vcc 
21 3 QND 

20 3 l/Os 

19 3 1/07 


R 

S 

Q 

1 

0 

0 

0 

1 

1 

1 

1 

D 


121314 15161718 

U quo UU U 

O >- N »■ O a B 
op§§ 


I/O Resources (continued) 

It should be noted that there are two ground connections (pins 8 
and 21) which, together with Vcc (pin 22) are located centrally 
on the package. The reason for this placement and dual-ground 
structure is to minimize the ground-loop noise when the outputs 
are driving simultaneously into a heavy capacitive load. 

The CY7C33 1 has twelve I/O macrocells (see Figure 1 ). Each macro- 
cell has two D-type flip-flops. One is fed from the array, and one from 
the I/O pin. For each flip-flop there are three dedicated product 
terms driving the R, S, and clock inputs, respectively. Each macrocell 
has one input to the array and for each pair of macrocells there is one 
shared input to the array. The macrocell input to the array may be 
configured to come from the ‘Q’ output of either flip-flop. 

The D-type flip-flop that is fed from the array (i.e., the state flip- 


Shared Input Multiplexer 

The input associated with each pair of macrocells may be confi- 
gured by the shared input multiplexer to come from either ma- 
crocell; the ‘Q’ output of the flip-flop coming from the I/O pin is 
used as the input signal source (see Figure 2). 

Product Term Distribution 

The product terms are distributed to the macrocells such that 32 
product terms are distributed between two adjacent macrocells. 
The pairing of macrocells is the same as it is for the shared in- 
puts. Eight of the product terms are used in each macrocell for 
set, reset, clock, output enable, and the upper part of the XOR 
gate. This leaves 16 product terms per pair of macrocells to be 
divided between the sum-of-products inputs to the two state reg- 
isters. The following table shows the I/O pin pairing for shared 
inputs, and the product term (PT) allocation to macrocells 
associated with the I/O pins (see Table 2). 

Table 2. Product Term Distribution 



Figure 1. I/O Macrocell 


Figure 2. Shared Input Multiplexer 
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I/O Resources (continued) 

The CY7C331 is configured by three arrays of configuration bits 
(CO, Cl, C2). For each macrocell, there is one CO bit and one Cl 
bit. For each pair of macrocells there is one C2 bit. 

There are twelve CO bits, one for each macrocell. If CO is pro- 
grammed for a macrocell, then the three-state enable (OE) will 
be controlled by pin 14 (the global OE). If CO is not pro- 
grammed, then the OE product term for that macrocell will be 
used. 

There are twelve Cl bits, one for each macrocell. The Cl bit se- 
lects inputs for the product term (PT) array from either the state 
register (if the bit is unprogrammed) or the input register (if the 
bit is programmed). 

There are six C2 bits, providing one C2 bit for each pair of ma- 
crocells. The C2 bit controls the shared input multiplexer; if the 
C2 bit is not programmed, then the input to the product term 
array comes from the upper macrocell (A). If the C2 bit is pro- 
grammed, then the input comes from the lower macrocell (B). 

The timing diagrams for the CY7C331 cover state register, input 
register, and various combinational delays. Since internal clocks 
are the outputs of product terms, all timing is from the transition 
of the inputs causing the clock transition. 


Maximum Ratings 

(Above which the useful life may be impaired. For user guide- 
lines, not tested.) 


Storage Temperature - 65 °C to + 150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pm 28 to Pin 8 or 21) -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 12 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

DC Programming Voltage 13.0 V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

Military! 1 ! 

-55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range! 2 ] 


Parameters 

Description 

Test Conditions 


Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Vin = Vih or Vil 

Iqh = - 3.2 mA (ComT), Iqh — “ 2 mA (Mil) 

H 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Vin = Vih or Vil 

Iol = — 12 mA (ComT), Iql = — 8 mA (Mil) 


0.5 

V 

Vih 

Input HIGH Voltage 

Guaranteed HIGH Input, all Inputs! 3 ! 



V 

Vil 

Input LOW Voltage 

Guaranteed LOW Input, all Inputs! 3 ! 


ESI 

V 

Iix 

Input Leakage Current 

Vss < Vin < Vcc, Vcc = Max. 

mi 

QSI 

pA 

loz 

Output Leakage Current 

Vs s < Vout < Vcc> Vcc = Max. 

m 


|aA 

Isc 

Output Short Circuit 
Current! 4 ] 

Vcc = Max., Vout = 0.5V!^! 

-30 

-90 

mA 

tel 

Standby Power Supply 
Current 

V cc = Max, Vin = GND, 

Outputs Open 

ComT -20 


130 

mA 

Com’l -25, -35 


nm 

Mil -25 


EH 

mA 

MU -30, -40 


WEB 1 

ICC2 

Power Supply Current at 
Frequency! 4 ’ 6 ! 

Vcc = Max, Outputs Disabled 
(in High Z State) 

Device Operating at f\fAX External (f\iAXi) 

ComT 


180 

mA 

MU 


200 



Capacitance! 4 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

Vin = 2.0V at f - 1 MHz 

10 

pF 

CqUT 

Output Capacitance 

Vout = 2.0V at f= 1 MHz 

10 

pF 


Notes: 

NO TAG. Ta is the “instant on” case tempera- 

ture. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. These are absolute values with respect to device ground and all over- 
shoots due to system or tester noise are included. 

4. Tfested initially and after any design or process changes that may affect 
these parameters. 


5. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 

6. Because these input signals are controlled by product terms, active in- 
put polarity may be of either polarity. Internal active input polarity has 
been shown for clarity. 
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AC Test Loads and Waveforms 


5V O 
OUTPUT O 


R1 31 3Q 
(470Q Mil) 



50 pF 

INCLUDING -i- 
JIG AND 
SCOPE 

(a) 


5V O 

OUTPUT O 
R2 208Q 
(3190 Mil) °P r T 

INCLUDING 4r 
JIG AND 
SCOPE 


R1 31 3Q 
(470Q Mil) 


ALL INPUT PULSES 



3.0V • 


R2 208Q 
(31 9Q Mil) 


GND • 




< 5 ns 


90% 

10% 




90' 

* 


90% 

10 % 


-H N- <. 5 ns 


(b) 


Equivalent to: THEVENIN EQUIVALENT (Commercial) 
125Q 


OUTPUT O- 


2.00V = V thc 


Equivalent to: THEVENIN EQUIVALENT (Military) 

190& 

OUTPUT O wv O 2.02V = V thm 


Parameter 


V X 


Output Waveform — Measurement Level 


tpxz(-) 

1.5V 

Vqh — 

0.5V| 





1 



V X 


tpxz(+) 


2.6V 


VoL 


0.5V|_ 

— T 


Vx 


tpzx(+) 


Vthc 


V X 


0.5V| 


T 


VOH 


tpzx(-) 


Vthc 


Vx 


0.5 V t 


Vol 


tER(-) 

1.5V 

Vqh — 

_i 



— 




0.5V t 




Vx 


*ER(+) 


2.6V 


Vql 


0.5 


Vx 


tEA(+) 


Vthc 


V X 


0.5V| 


V OH 


t s 

r- 

i 


— 

0.5vt i 



tEA(-) 


Vthc 


V X 


Vql 


(c) Test Waveforms and Measurement Levels 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

Commercial 

Units 

-20 

-25 

-35 



Min. 

Max. 

Min. 

Max. 

tpD 

Input to Output Propagation Delay 


20 


25 


35 

ns 

tico 

Input Register Clock to Output Delay! 8 ] 


35 


40 


55 

ns 

tlOH 

Output Data Stable Time from Input Clock! 8 ] 

5 


5 


5 


ns 

tis 

Input or Feedback Set-Up Time to Input Register Clock! 8 ] 

2 


2 


2 


ns | 

tlH 

Input Register Hold Time from Input Clock! 8 ] 

mm 


mm 


15 


ns | 
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Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

tlAR 

Input to Input Register Asynchronous Reset Delay! 8 ] 

tlRW 

Input Register Reset Width! 4 ’ 8 J 

tlRR 

Input Register Reset Recovery Timet 4 ’ 8 ] 

tlAS 

Input to Input Register Asynchronous Set Delay! 8 ! 

tisw 

Input Register Set Width! 4 ’ 8 1 

tlSR 

Input Register Set Recovery Timet 4 ’ 8 ! 

tWH 

Input and Output Clock Width HIGHt 8 ’ 9 ’ 10 1 

tWL 

Input and Output Clock Width LO Wt 8 ’ 9 > 10 J 

fMAXl 

Maximum Frequency with Feedback in Input Registered 
Mode (l/(tico + tis))^ 11 

fMAX2 

Maximum Frequency Data Path in Input Registered Mode 
(Lowest of 1/tjco? l/(twH + tWL)^ or l/(tis + tffl)t^ 

tlOH“ 
tffl 33X 

Output Data Stable from Input Clock Minus Input Register 
Input Hold Time for 7C330 and 7C3321 12 ’ 13 1 

tco 

Output Register Clock to Output Delay! 9 ] 

tOH 

Output Data Stable Time from Output Clock! 9 ] 

ts 

Output Register Input Set-Up Time to Output Clock! 9 ] 

tH 

Output Register Input Hold Time from Output Clock! 9 ] 

tOAR 

Input to Output Register Asynchronous Reset Delay! 9 ] 

tQRW 

Output Register Reset Width! 9 ] 

tORR 

Output Register Reset Recovery Time! 9 ] 

tOAS 

Input to Output Register Asynchronous Set Delay! 9 ] 

tosw 

Output Register Set Width! 9 ] 

tOSR 

Output Register Set Recovery Time! 9 ] 

*EA 

Input to Output Enable Delay! 14 ’ 15] 

tER 

Input to Output Disable Delay! 14 ’ 15 1 

tpzx 

Pin 14 to Output Enable Delay! 14 ’ 15 J 

tpxz 

Pin 14 to Output Disable Delay! 14 ’ 15 J 

fMAX3 

Maximum Frequency with Feedback in Output Registered 
Mode (l/(tco + ts))! 16, 17 J 

%AX4 

Maximum Frequency Data Path in Output Registered Mode 
(Lowest of 1/tco? l/(twH + Iwl)? or l/(ts + tn))! 9 ] 

tOH“ 

t IH 33X 

Output Data Stable from Output Clock Minus Input 

Register Input Hold Time for 7C330 and 7C332t ft ’ lg ] 

fMAX5 

Maximum Frequency Pipelined Mode! 10 ’ 17 1 


Commercial 

—25 



31.2 


27.0 


20.0 


MHz 

41.6 


33.3 


25.0 


MHz 

0 


0 


0 


ns 

Oil 



mm 

KSlil 

■Hi 

MHz 


Notes: 

7. Refer to Figure 3, configuration 1 . 

8. Refer to Figure 3, configuration 2. 

9. Refer to Figure 3, configuration 3. 

10. Refer to Figure 3, configuration 6. 

1 1 . Refer to Figure 4, configuration 7. 

12. Refer to Figure 5, configuration 9. 

13. This specification is intended to guarantee interface compatibility of 
the other members of the CY7C330 family with the CY7C331. This 
specification is met for the devices noted operating at the same ambi- 
ent temperature and at the same power supply voltage. These parame- 
ters are tested periodically by sampling of production product. 


14. Part (a) of AC Test Loads and Waveforms used for all parameters ex- 
cept tpzxi> tpxzL tpzx> and tpxz> which use part (b). Part (c) shows 
the test waveforms and measurement levels. 

15 . Refer to Figure 3, configuration 4. 

16. Refer to Figure 4, configuration 8. 

17. This specification is intended to guarantee that a state machine config- 
uration created with internal or external feedback can be operated 
with output register and input register clocks controlled by the same 
source. These parameters are tested by periodic sampling of produc- 
tion product. 

18. Refer to Figure 5, configuration 10. 
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Switching Characteristics Over the Operating Ranged] (continued) 


Parameters 

Description 

tPD 

Input to Output Propagation Delay ! 7 ! 

tico 

Input Register Clock to Output Delay! 4 ’ 8 ! 

tlOH 

Output Data Stable Time from Input Clock! 4 ’ 8 ! 

hs 

Input or Feedback Set-Up Time to Input Register Clock! 8 ! 

tlH 

Input Register Hold Time from Input Clock! 4 ’ 8 ! 

tlAR 

Input to Input Register Asynchronous Reset Delay! 4 ’ 8 ! 

tlRW 

Input Register Reset Width! 8 ! 

tlRR 

Input Register Reset Recovery Time! 8 ! 

tlAS 

Input to Input Register Asynchronous Set Delay! 8 ! 

hsw 

Input Register Set Width! 8 ! 

tlSR 

Input Register Set Recovery Time! 8 ! 

tWH 

Input and Output Clock Width High! 8 ’ 9 ’ 10 ! 

tWL 

Input and Output Clock Width Low! 8 ’ 9 > 10] 

f MAXl 

Maximum frequency with Feedback in Input Registered 
Mode(l/(tico + tis)) [11 ! 

f MAX2 

Maximum frequency DataPath in Input Registered Mode 
(Lowest of l/tico> l/(twH + 1wl)> or l/(tis + tin)! 8 ! 

tlOH“ 

tjH 33X 

Output Data Stable from Input Clock Minus Input Register 
Input Hold Time for 7C330 and 7C332! 12 ’ 13 ! . 

tco 

Output Register Clock to Output Delay! 9 ! 

tOH 

Output Data Stable Time from Output Clock! 9 ! 

ts 

Output Register Input Set-Up Time to Output Clock! 9 ! 

tH 

Output Register Input Hold Time from Output Clock! 9 ! 

tOAR 

Input to Output Register Asynchronous Reset Delay! 9 ! 

tORW 

Output Register Reset Width! 9 ! 

tORR 

Output Register Reset Recovery Time! 9 ! 

tOAS 

Input to Output Register Asynchronous Set Delay! 9 ! 

tosw 

Output Register Set Width! 9 ! 

tOSR 

Output Register Set Recovery Timet 9 ! 

Iea 

Input to Output Enable Delay! 14 ’ 15] 

Ier 

Input to Output Disable Delay! 14 ’ 15] 

tpzx 

Pin 14 to Output Enable Delay! 14 ’ 15 ] 

tpxz 

Pin 14 to Output Disable Delay! 14 ’ 15 1 

fMAX3 

Maximum Frequency with Feedback in Output Registered 
Mode )l/(tco + t S )! 16 ’ 17 ! 

f MAX4 

Maximum Frequency Data Path in Output Registered Mode 
(Lowest of l/tco> l/(twH + 1\vl)> or l/(ts + tn)! 9 ! 

tOH“ 

hjj33X 

Output Data Stable from Output Clock Minus Input Regis- 
ter Input Hold Time for 7C330 and 7C332! 13 ’ 18 1 

f MAX5 

Maximum Frequency Pipelined Mode! 10 ’ 17 ] 
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Notes: 

19. Output register is set in Transparent mode. Output register set and re- 
set inputs are in a HIGH state. 

20. Dedicatedinput or input register set in Transparent mode. Input regis- 
ter set and reset inputs are in a HIGH state. 

21 . CombinatorialMode. Reset and set inputs of the input and output reg- 
isters should remain in a HIGH state at least until the output responds 
at tpD- When returning set and reset inputs to a LOW state, one of 
these signals should go LOW a minimum of tosR (set input) or toRR 
(reset input) prior to the other. This guarantees predictable register 
states upon exit from Combinatorial mode. 


22. When entering the Combinatorial mode, input and output register set 
and reset inputs must be stable in a HIGH state a minimum of tisR or 
tiRR and tosR or toRR respectively prior to application of logic input 
signals. 

23. When returning to the input and/or output Registered mode, register 
set and reset inputs must be stable in a LOW state a minimum of t^R 
or tiRR and tosR or toRR respectively prior to the application of the 
register clock input. 

24. Refer to Figure 3, configuration 5 . 
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CONFIGURATION 1 


CONFIGURATION 2 



CONFIGURATION 3 


OUTPUT REGISTER 



INPUT OR I/O PIN 


CONFIGURATION 4 



INPUT OR I/O PIN I/O PIN 


CONFIGURATION 5 



CONFIGURATION 6 


INPUT REGISTER OUTPUT REGISTER 



Figure 3. Timing Configurations 
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CONFIGURATION 8 



C331-20 


Figure 4 




Figure 5 
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CY7C331 Logic Diagram (Lower Half) 


TO UPPER SECTION 
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Ordering Information 


Package Operating 

Icci(mA) tpD (®s) ts(ns) tco( n s) Ordering Code Type Range 

130 20 12 20 CY7C33 1 - 20HC H64 Commercial 

CY7C33 1 — 20JC J64 

_____ _ 

CY7C331 -20WC “W22 

160 25 ~~ 15 25 CY7C33 1 - 25DMB D22 Military 

CY7C33 1 — 25HMB H64 

CY7C331— 25LMB L64 

CY7C331-25QMB Q64 

CY7C331 — 25TMB T74 

CY7C331-25WMB W22 

120 25 12 25 CY7C331 — 25HC H64 Commercial 

CY7C331-25JC J64 

CY7C331-25PC P21 

CY7C331-25WC W22 

150 30 15 30 CY7C331 -30DMB D22 Military 

CY7C331-30HMB H64 

CY7C331— 30LMB L64 

CY7C33 1 - 30QMB Q64 

CY7C331 — 30TMB T74 

CY7C33 1 - 30 WMB W22 

120 35 15 35 CY7C331 — 35HC H64 Commercial 


CY7C331— 35JC J64 

CY7C331— 35PC F21 

CY7C331 -35WC W22 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

Vm 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icci 

1,2,3 



Switching Characteristics 


Parameters 

Subgroups 

tis 

7, 8, 9, 10, 11 

tffl 

7, 8, 9, 10, 11 

tWH 

7, 8, 9, 10, 11 

tWL 

7, 8, 9, 10,11 

tco 

7, 8, 9, 10, 11 

tpD 

7, 8, 9, 10, 11 

tlAR 

7, 8, 9, 10, 11 

tlAS 

7, 8, 9, 10,11 

tpxz 

7, 8, 9, 10, 11 

tpzx 

7, 8, 9, 10,11 

tER 

7, 8, 9, 10, 11 

tEA 

7, 8, 9, 10, 11 

ts 

7, 8, 9, 10, 11 

t H 

7, 8, 9, 10, 11 


Document#: 38-00066-C 
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Features 

• 12 I/O macrocells each having: 

— Registered, latched, or transparent 
array input 

— A choice of two clock sources 
— Global or local output enable (OE) 
— Up to 19 product terms (PTs) per 
output 

— Product term (PT) output polarity 
control 

• 192 product terms with variable 
distribution to macrocells 

— An average of 14 PTs per macrocell 
sum node 

• Tvo clock inputs with configurable 
polarity control 


• 13 input macrocells, each having: 

— Complementary input 

— Register, latch, or transparent 
access 

— Two clock sources 

• 15 ns tpo max. 

• Low power 

— 120 mA typical Ice quiescent 
— 180 mA max. 

— Power-saving “Miser Bit” feature 

• Security fuse 

• 28-pin slim-line package; also avail- 
able in 28-pin PLCC 

• UV-erasable and reprogrammable 

• Programming and operation 100% 
testable 


Functional Description 

The CY7C332 is a versatile combinatorial 
PLD with I/O registers on-board. There 
are 25 array inputs; each has a macrocell 
that may be configured as a register, latch, 
or simple buffer. Outputs have polarity and 
three-state control product terms. The al- 
location of product terms to I/O macrocells 
is varied so that functions of up to 19 prod- 
uct terms can be accommodated. 

I/O Resources 

Pins 1 through 7 and 9 through 14 function 
as dedicated array inputs. Pins 1 and 2 
function as input clocks as well as normal 
inputs. Pin 14 functions as a global output 
enable as well as a normal input. 


Logic Block Diagram 


OE/l 12 111 Ho 19 Is I7 Vss le I5 U I3 la I1/CK2 lo/CK1 



I/On l/O 10 l/ 0 9 l/0 8 I/Or l/ 0 6 Vss Vcc I/O 5 I/O 4 l/ 0 3 l/0 2 l/O-t l/Oo 


Selection Guide 


Generic Part Number 

Icci (mA) 

tlCo/tpD ( ns ) 

tis (ns) | 

Commercial 

Military 

Commercial 

Military 

Commercial 

Military 

7C332-15 

130 


18/15 


3 


7C332-20 

120 

160 

20 


3 

4 

7C332-25 

120 

150 

25 

25 

3 

4 

7C332-30 


150 


30 


4 
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Pin Configuration 

LCC/PLCC 
Top View 

2 5 

_J 

O O n r w 
« cm ^ o § § 5 



O 1— CVI r- o O) CO 

- r - r g O g ° ° C332-2 


I/O Resources (continued) 



PIN 2.S0 C332-3 


Figure 1. CKland CK2 

Pins 15 through 20 and 23 through 28 are connected to I/O macro- 
cells and may be combinatorial outputs as well as registered or di- 
rect inputs. 

Input Macrocell 




Input Register Option 


Combinatorial 

Illegal 

Registered, CLK1, Rising Edge 
Registered, CLK2, Rising Edge 
Registered, CLK1, Falling Edge 
Registered, CLK2, Falling Edge 
Latched, CLK1, LOW Transparent 
Latched, CLK2, LOW Transparent 
Latched, CLK1, HIGH Transparent 
Latched, CLK2, HIGH Transparent 


0 

1 

1 

1 

1 

1 

0 

0 

0 

0 


X 

X 

0 

0 

1 

1 

0 

0 

1 

1 


X 

X 

0 

1 

0 


0 

1 

0 

1 


There are 13 input macrocells, corresponding to pins 1 through 7 
and 9 through 14. Each macrocell has a clock that is selected to 
come from either pin 1 or pin 2 by configuration bit C2. Pins 1 and 
2 are clocks as well as normal inputs. There is no C2 configuration 
bit for either of these two input macrocells. Macrocells connected 
to pins 1 and 2 do not have a clock choice, but each has a clock com- 
ing from the other pin. 

Each input macrocell can be configured as a register, latch, or sim- 
ple buffer (transparent path) to the product term array. For a regis- 
ter the configuration bit, CO, is 1 (programmed) and Cl is 1. For a 
latch, CO is 0 and Cl is 1 . If both CO and Cl are 0 (unprogrammed), 
then the macrocell is completely transparent. 

Configurationbit C3 determines the clock edge on which the regis- 
ter is triggered or the polarity for which the latch is asserted. This 
clock polarity can be programmed independently for each input 
register.These confirmation options are available on all inputs, in- 
cluding those in the I/O macrocell. 

If C3 is 0 (unprogrammed), the clock will be rising-edge triggered 
(register mode) or HIGH asserted (latch mode). If C3 is 1 (pro- 
grammed), the clock will be falling-edge triggered (register mode) 
or LOW asserted (latch mode). 

I/O Macrocell 

There are 12 I/O macrocells corresponding to pins 15 through 20 
and 23 through 28. Each macrocell has a three-state output control 
and XOR product term to dynamically control polarity, and a con- 
figurable feedbackpath. 

For each I/O macrocell, the three-state control for the output may 
be configured two ways. If the configuration bit, C4, is a 1 (pro- 
grammed), then the global OE signal is selected. Otherwise, the 
OE product term is used. 

For each I/O macrocell, the input/feedback path may be confi- 
gured as a register, latch, or shunt. There are two configuration bits 
per I/O macrocell that configure the feedbackpath. These are pro- 
grammed in the same way as for the input macrocells. 

For each I/O macrocell, the input register clock (or Latch Enable) 
that is used for the input/feedback path may be selected as pin 1 
(select bit, C2, not programmed) or pin 2 (select bit, C2, pro- 
grammed). 

Array Allocation to Output Macrocell 

The number of product terms in each output macrocell sum is posi- 
tion dependent. Table 1 summarizes the allocation. 

Table 1. Product Term Allocation in Output Macrocell 




Figure 2. Input Macrocell 
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Figure 3. Input Macrocell 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pm 22 to Pins 8 and 21) - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 12 mA 

Static Discharge Voltage >2001 V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

DC Programming Voltage 13.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+75°C 

5V ± 10% 

Military! 1 ! 

- 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Vin = VlH or V IL 

Ion = - 3.2 mA 

Commercial 

■ 

■ 

V 

Ion - - 2 mA 

Military 

V OL 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or Vil 

Iol = 12 mA 

Commercial 

■ 

0.5 

V 

Iql = 8 mA 

Military 

VlH 

Input HIGH Voltage 

Guaranteed HIGH Input, all Inputs! 2 ! 

2.2 


V 

VlL 

Input LOW Voltage 

Guaranteed LOW Input, all Inputs! 3 ! 


m 

V 

Iix 

Input Leakage Current 

Vss < Vin < Vcc, Vcc = Max. 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

Vcc = Max., Vss < Vout < Vcc, 

-40 

+40 

pA 

Isc 

Output Short Circuit Current 

Vcc = Max., Vout = 0.5VI 3 ! 

-30 

-90 

mA 

Icci 

Standby Power Supply 

Current 

Vcc = Max., Vin = GND 

Outputs Open 

Commercial 


120 

mA 

Commercial -15 


130 

Military 


150 

Military -20 


160 

ICC2 

Power Supply Current at 
Frequency! 4 ’ 5 ! 

Vcc = Max. 

Outputs Disabled (In High Z State) 
Device Operating at fMAX 

External (f M AXi) 

Commercial 


180 

mA 

Military 


200 


Notes: 

1. Ta is the “instant on” case temperature. 4. Tested by periodic sampling of production product. 

2. These are absolute values with respect to device ground and all over- 5. Refer to Figure 4 configuration 2. 

shoots due to system or tester noise are included. 

3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout - 0.5 V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 
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CapacitanceW 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

VlN = 2.0V at f = 1 MHz 

10 

pF 

CqUT 

Output Capacitance 

Vqut = 2.0V at f = 1 MHz 

10 

pF 


Note: 

6. Tested initially and after any design or process changes that may affect 
these parameters. 




Parameter 

Vx 

tpxz(-) 

1.5V 

tpxz(+) 

2.6V 

tpzx(+) 

V thc 

tpzx(-) 

V thc 

tER(-) 

1.5V 

tER(+) 

2.6V 

tEA(+) 

Vthc 

tEA(-) 

Vthc 



(c) Test Waveforms and Measurement Levels 
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Switching Characteristics Over the Operating Ranged 


Commercial 


-ism 




15 


Parameters 

Description 

tPD 

Input to Output 
Propagation Delay t 8 J 

tico 

Input Register Clock to 
Output Delayt 6 ! 

tis 

Input or Feedback 
Set-Up Time to Input 
Register Clockt 6 ! 

tlH 

Input Register Hold 
Timet 6 ] 

tEA 

Input to Output Enable 
Delayt 9 ’ *0] 

tER 

Input to Output Disable 
Delayt 9 ’ 10 1 

tpzx 

Pin 14 Enable to Output 
Enable Delayt 9 ’ n \ 

tpxz 

Pin 14 Disable to Out- 
put Disable Delayt 9 ’ n ] 

tWH 

Input Clock Width 

High! 4 . «1 

tWL 

Input Clock Width 

Lowt 4 ’ 6 1 

tlOH 

Output Data Stable 

Time from Input Regis- 
ter Clock Inputt 6 ’ 7 ] 

tlOH ~ tlH 

Output Data Stable 

Time This Device Minus 
I/P Reg Hold Time 
SameDevicet 7 ’ 12 > 13 1 

tlOH ~ 
tin 33x 

Output Data Stable 

Time Minus I/P Reg 

Hold Time 7C330 and 
7C332Devicet 7 > 14 J 

tpE 

External Clock Period 
(bco + tis)t 6 ] 

fMAXl 

Maximum External 
Operating Frequency 
(l/(tico + tis)? 61 

fMAX 

Maximum Frequency 
Data Path! 6 ] 


-20m 






Commercial 


-25 




-30 

Max. Units 


30 ns 




25 

■ 

25 

■ 

25 

■ 

30 

ns 


25 


25 


25 


30 

ns 


20 


20 


20 


25 

ns 


20 


20 


20 


25 

ns 

10 


10 


10 


12 


ns 

10 

■ 

10 

■ 

10 

■ 

12 

■ 

ns 



Notes: 

7. Preliminaryspecifications. 

8. Refer to Figure 3 configuration 1 

9. Part (a) of AC Test Loads and Waveforms is used for all parameters 
except tEA> tER, tpzXj and tpxz> which use part (b). Part (c) shows test 
waveform and measurement reference levels. 

10. Refer to Figure 4 configuration 3. 

1 1 . Refer to Figure 4 configuration 4. 

12. Refer to Figure 4 configuration 5. 


40.0 50.0 40.0 33.3 MHz 


13. This specification is intended to guarantee that configuration 5 of Fig- 
ure 4 with input registered feedback can be operated with all input reg- 
ister clocks controlled by the same source. These parameters are 
tested by periodic sampling of production product. 

14. This specification is intended to guarantee interface compatibility of 
the other members of the CY7C330 family with the CY7C332. This 
specification is met for the devices noted operating at the same ambi- 
ent temperature and at the same power supply voltage. These parame- 
ters are tested periodically by sampling of production product. 
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CONFIGURATION 1 



INPUT REGISTER 



CLOCK 1 OR 2 



CONFIGURATION 3 



INPUT OR I/O PIN I/O PIN 


CONFIGURATION 4 



INPUT REGISTER 


CONFIGURATION 5 


DATA 

OUTPUT 



C332-18 


Figure 4. Timing Configurations 


Switching Waveforms 



Notes: 

15. Because OE can be controlled by the OE product term, input signal 16. Since the input register clock polarity is programmable, the input clock 

polarity for control of OE can be of either polarity. Internally the may be rising- or falling-edge triggered, 

product term OE signal is active HIGH. 
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CY7C332 Logic Diagram (Upper Half) 
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CY7C332 Logic Diagram (Lower Half) 
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Ordering Information 


Icci (max) 

tlC()/tpD (>»S) 

tis (ns) 

tffl (ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

120 

18/15 

3 

3 

CY7C332— 15HC 

H64 

Commercial 





CY7C332— 15JC 

J64 






CY7C332- 15PC 

P21 






CY7C332- 15WC 

W22 


120 

20 

3 

3 

CY7C332— 20HC 

H64 

Commercial 





CY7C332-20JC 

J64 






CY7C332-20PC 

P21 






CY7C332-20WC 

W22 


160 

23/20 

4 

4 

CY7C332— 20DMB 

D22 

Military 





CY7C332— 20HMB 

H64 






CY7C332- 20LMB 

L64 






CY7C332— 20QMB 

Q64 






CY7C332— 20TMB 

T74 






CY7C332— 20WMB 

W22 


120 

25 

3 

3 

CY7C332— 25HC 

H64 

Commercial 





CY7C332— 25JC 

J64 






CY7C332— 25PC 

P21 






CY7C332— 25 WC 

W22 


150 

25 

4 

4 

CY7C332— 25DMB 

D22 

Military 





CY7C332— 25HMB 

H64 






CY7C332— 25LMB 

L64 






CY7C332— 25QMB 

Q64 






CY7C332— 25TMB 

T74 






CY7C332-25WMB 

W22 


150 

30 

4 

4 

CY7C332— 30DMB 

D22 

Military 





CY7C332— 30HMB 

H64 






CY7C332— 30LMB 

L64 






CY7C332— 30QMB 

Q64 






CY7C332— 30TMB 

T74 






CY7C332— 30WMB 

W22 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Switching Characteristics 


Parameters 

Subgroups 

tis 

7, 8, 9, 10,11 

tiH 

7, 8, 9, 10, 11 

t\VH 

7, 8, 9, 10,11 

t\VL 

7, 8, 9, 10,11 

tico 

7, 8, 9, 10, 11 

tPD 

7, 8, 9, 10, 11 

tpxz 

7, 8, 9, 10,11 

tpzx 

7, 8, 9, 10,11 

tER 

7, 8, 9, 10,11 

tEA 

7, 8, 9, 10,11 


Document#: 38-00067-C 
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General-Purpose 
Synchronous BiCMOS PLD 


Features 

• 16 I/O macrocells, each having: 

— Choice of combinatorial or 

registered output 

— Registers programmable to T-type 
or D-type 

— Emulation of RS and JK flip-flop 

— Independent (product term) output 
enable 

— Synchronous clock input and prod- 
uct term controlled asynchronous 
reset product term for each bank of 
8 macrocells 

— Programmable output polarity con- 
trol 

— Up to 8 macrocell registers may be 
buried while preserving the use of 
the associated pins as inputs and 
without using additional product 
terms 

— 8 product terms per output 

• 146 product terms total 

• 2 clock inputs that can also be logic 

inputs 

• High performance 

— 10 ns maximum propagation delay 


• High noise immunity 

• Advanced BiCMOS technology 

• Available in 28-pin, 300-mil PDIP, 
cerDIP, PLCC, and LCC packages 

• Programmable security bit 

Functional Description 

The CY7B333 is a 28-pin, general-pur- 
pose, high-performance PLD with seven 
dedicated inputs, two clock inputs, and 
sixteen I/O macrocells (two banta of eight 
I/O macrocells). These are connected to a 
logic array of 146 product terms and 50 
input terms. The CY7C333 has one Vqc 
and two Vs s pins located at pins 22, 21, 
and 8, respectively for improved noise im- 
munity. 

The CY7B333 uses an 8-wide sum of 
product terms distribution scheme. Each 
one of the 16 I/O macrocells has as its in- 
put an 8-wide sum of product terms. 
There are two asychronous reset product 
terms (one product term per bank of eight 
I/O macrocells). 

CLK1 provides the synchronous clock in- 
put for one bank of macrocells, and CLK2 
provides the synchronous clock input for 


the other bank of macrocells. If no syn- 
chronous clock inputs are needed, the 
CLK1 and CLK2 inputs can function as 
standard logic inputs. Output enable is 
controlled with one dedicated product 
term per macrocell. An asynchronous re- 
set product term is provided for each 
bank of macrocells. 

Each macrocell has a register that can be 
programmed to be a T-type or D-type. 
RS-type and JK-type registers can be 
emulated. The macrocell architecture also 
allows up to one half of the macrocell reg- 
isters to be buried without sacrificing any 
I/O pins and without using additional 
product terms. 

The CY7B333 is available in a wide vari- 
ety of packages including 28-pin, 300-mil 
plastic DIP and windowed ceramic DIP, 
28-pin square plastic leaded chip carrier 
(PLCC), 28-pin windowed square J- 
leaded hermetic ceramic chip opaque car- 
rier (HLCC) and, for military only, stan- 
dard windowed and opaque ceramic lead- 
less chip carrier (LCC). 


Logic Block Diagram 


III I/O I/O I/O Vss I/O I/O I/O I/O I/O I I/CLK1 



I/CLK2 I I I/O I/O I/O V SS Vcc I/O I/O I/O I/O I/O I 

8333-1 
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Selection Guide 


1 " : 1 

7B333— 10 

7B333-12 

7B333-15 

Icci (mA) 

Commercial 

150 

150 


Military 


170 

170 

t PD (ns) 

Commercial 

10 

12 


Military 


12 

15 

t s (ns) 

Commercial 

8 

10 


Military 


10 

12 

tcoi (ns) 

Commercial 

8 

10 


Military 


10 

12 



This approach allows up to one half of the registers to be buried 
without sacrifice of any I/O pins and is accomplished with no in- 
crease in array size or the accompanying degradation of die cost 
or speed performance. 

The three-state output buffer of each macrocell is controlled by 
an individual product term. 

The CY7B333 has a single asynchronous reset product term for 
each group of eight macrocells. 

Control Bit Description 

Control bit Co in the I/O macrocell selects the type of the output 
register. If Cq = 0 (default) then the output register will be D 
type. On the other hand, setting Co = 1 will configure a T-type 
register. Ci controls whether the input is registered or combina- 
torial. C 2 controls output polarity. C 3 and C 4 select feedback 
from register output, macrocell I/O pin, or adjacent macrocell 
I/O pin. The default comfiguration (C 4 , C 3 , C 2 , Ci, Co = 0) is an 
inverted combinational output with I/O pin feedback. Table 1 de- 
scribes the various macrocell configurations and the correspond- 
ing values of C 4 -C 0 . 

Table 1. Macrocell Configuration Bits 


Macrocell Description 

The control bits in each macrocell allow independant selection of 
combinatorial or registered output and polarity. There are five 
configuration bits (Qj—Q) in each I/O macrocell. Each I/O 
macrocell has one register that may be configured by the dedi- 
cated configuration bit, Co, as T-type or D-type register. The T- 
type register may also be used to implement an RS or JK register. 
Ci controls whether the output is registered or combinatorial. C 2 
controls output polarity. The clock sources for the two groups of 
eight registers on the left and right side of the package are CLK1 
and CLK2, respectively. 

The one-of-three feedback multiplexer in the macrocell allows a 
choice of three feedback sources: ( 1 ) register output, ( 2 ) macro- 
cell I/O pin, and (3) adjacent macrocell I/O pin. This is done by 
programming the C 3 and C 4 configuratiojn bits. The choice of 
either of two I/O pins as input source allows registers to be bu- 
ried while preserving the use of the associated I/O pin as an in- 
put by routing of the pin to the array through adjacent unused 
macrocell-feedback multiplexer. 


c 4 

C 3 

C 2 

Cl 

Co 

Configuration 

0 

0 

0 

0 

X 

Combinatorial, Inverted, I/O Feedback 

0 

0 

0 

1 

0 

D Register, Inverted, I/O Feedback 

0 

0 

0 

1 

1 

T Register, Inverted, I/O Feedback 

0 

0 

1 

0 

X 

Combinatorial, Noninverted, I/O Feedback 

0 

0 

1 

1 

0 

D Register, Noninverted, I/O Feedback 

0 

0 

1 

1 

1 

T Register, Noninverted, I/O Feedback 

1 

0 

X 

X 

X 

Illegal 

0 

1 

0 

0 

X 

Combinatorial, Inverted, Registered Feedback 

0 

1 

0 

1 

0 

D Register, Inverted, Registered Feedback 

0 

1 

0 

1 

1 

T Register, Inverted, Registered Feedback 

0 

1 

1 

0 

X 

Combinatorial, Noninverted, Registered Feedback 

0 

1 

1 

1 

0 

D Register, Noninverted, Registered Feedback 

0 

1 

1 

1 

1 

T Register, Noninverted, Registered Feedback 

1 

1 

0 

0 

X 

Combinatorial, Inverted, Adjacent I/O Feedback 

1 

1 

0 

1 

0 

D Register, Inverted, Adjacent I/O Feedback 

1 

1 

0 

1 

1 

T Register, Inverted, Adjacent I/O Feedback 

1 

1 

1 

0 

X 

Combinatorial, Noninverted, Adjacent I/O Feedback 

1 

1 

1 

1 

0 

D Register, Noninverted, Adjacent I/O Feedback 

1 

1 

1 

1 

1 

T Register, Noninverted, Adjacent I/O Feedback 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 °C to +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to Vcc Max. 

DC Input Voltage - 0.5V to (Vcc + 0.5V) 

DC Input Current - 30 mA to + 5 mA 

(except during programming) 


DC Program Voltage 

Static Discharge Voltage 

(per MIL-STD-883, Method 3015) 


. . . 9.5V 
> 2001V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 5% 

Military! 1 ] 

— 55°C to +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc ~ Min., 

Vin = Vih or Vi L 

Ioh = - 4 mA 

m 


V 

VoL 

Output LOW Voltage 

Vcc == Min., 

Vin = Vih or Vil 

Iql = 4 mA 

■ 

0.5 

■a 

Vih 

Input HIGH Voltage 

Guaranteed Input Logical HIGH Voltage for All Inputs 

2.2 


V 

Vil 

Input LOW Voltage 

Guaranteed Input Logical LOW Voltage for All Inputs! 2 ] 


0.8 

V 

Iix 

Input Leakage Current 

Vss <. Vin S. Vcc> Vcc - Max. 

-250 

50 

pA 

loz 

Output Leakage Current 

Vcc = Max., Vss <. Vout ^ Vcc 

-100 

100 

pA 

he 

Output Short Circuit 
Currentl 4 ! 

Vcc = Max., Vout = 0.5Vl 3 J 

-30 

- 130 

mA 

Icci 

Standby Power Supply 

Current 

Vcc - Max., Vih — GND, Outputs Open 

ComT 


150 

mA 

Mil 


170 

IcC2 

Power Supply Current at 
Frequency! 4 *] 

Vcc = Max., Outputs Disabled (in High Z 
State), Device Operating at f\iAX3 

Com’l 


170 

mA 

Mil 


190 


Capacitance! 4 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Vin = 2.0V at f = 1 MHz 

10 

pF 

Cout 

Output Capacitance 

Vqut = 2.0V atf = 1 MHz 

10 

pF 


Notes: 

1 . tA is the “instant on” case temperature. 4. Tfcsted initially and after any design or process changes that may affect 

2. Minimum DC input voltage is —0.3 volts. During transitions, the in- these parameters. 

puts may undershoot to —2.0 volts for periods less than 20 ns. 5. Measured with the device configured as a 16-bit counter. 

3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by ground degradation. 
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AC Test Loads and Waveforms 


+5V 



R1 819 Q 


R = 237 Q 


R = 237 Q 


OUTPUT o 

R2 335 Q C = 35pF=f= 


1 

I 


OUTPUTO- 


V TH = 1.45V C = 5pF T 


T v x 


(a) Normal Load (Load 1) 


(b) Thi^venin Equivalent (Load 1) 

B333-8 


ov ov 

(c) Three-state Delay Load (Load 2) 

B333-9 


ALL INPUT PULSES 



Parameter 

Vx 

Output Waveform — Measurement Level \ 

tER(-) 

1.5V 

Vqh t aJ 

t 

U.5V f 


l ER (+) 

2.6V 

v OL — a5v -{-^ 

-= Vx 

B333-4 

*EA (+) 

Vth 

Vx- °- 5V -H 

V 0 H 

B333-5 

tEA(-) 

Vth 

Vv — — i 

X 0.5V’ f H 




Switching Waveform 
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Power— Up Reset Waveform 


POWER SUPPLY 
VOLTAGE 


REGISTERED 
ACTIVE LOW 
OUTPUTS 



Switching Characteristics^ 


Parameters 


tPD 



Description 


Input to Output Propagation Delay 


Input to Output Enable Delay 


Input to Output Disable Dela 


Clock to Output Delay 


Clock to Registered Feedback to Combinato] 
Output Delayt 4 * 9 ] 


Output Data Stable Time from Input Clock 


Input or Feedback Set-Up Time 


Input Hold Time 


External Clock Penod (tcoi + ts) 


Clock Width HIGH 


Clock Width LOW! 



*MAX3 Internal Feedback Maximum Frequency 

(l/(tcF + t s )) [4 ’ 12 ] 


Register Clock to Feedback Input 


Asynchronous Reset Width 


Asynchronous Reset Recovery Time! 4 ! 


Power-Up Reset Timei 4 * 14 ! 



7B33: 

*-10 

7B333-12 

7B33: 

*-15 1 




Units 

Com’l 


mm 

mmmm 


ZZ 

ns 

Mil 





mm 


Com’l 


mm 

mmmm 


zz 

ns 

Mil 



■■■Si 


mm 


Com’l 


mm 

mmmm 


zz 

ns 

Mil 



mmmm 


■an 


Com’l 


8 

mmmm 


ZZ 

ns 

Mil 



mmmm 


Hi! 


Com’l 


mtmm m— 


J 

ns 

Mil 


| ■ 



mm< 


Com’l 

1 


i 



ns 

Mil 



i 

1 



Com’l 

8 


■ibi 



ns 

Mil 



mmmm 

mm 



Com’l 

mi 





ns 

Mil 



m 

K9 



Com’l 

mm 


E9IHB 



ns 

Mil 



E999 

mm 



Com’l 

6 


9 



ns 

Mil 



9 

mm 



Com’l 

6 


■■■■ 



ns 

Mil 



mmmm 

mm 



Com’l 



KBIHI 



MHz 

Mil 

zz 


■EM— 

mtwm 



Com’l 

13301 


■ 



MHz 

Mil 

rz 


■ma — 




Com’l 

mm 


OH 



MHz 

Mil 



mmmm 

mm 





5 

7 

1 


9 

ns 

IsS&kl 

mm 


MM H 



ns 

Mil 

zz 


mmmm 

mm 



Com’l 

mm 


mmmm 



ns 

Mil 



mmmm 

mm 



Com’l 


mm 

mmmm 



ns 

Mil 



■o 


mm 


Com’l 



■El 



ps 

IBM 



■■ 


mmm 
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Programming 

The 7B333 can be programmed using the QuickPro II programmer 
available from Cypress Semiconductor and also with Data I/O, 
Logical Devices, STAG, and other programmers. Please contact 
your local Cypress representative for further information. 

Synchronous I/O Macrocell 


GLOBAL SYNCHRONOUS 
CLOCK (ONE PIN PER 
EIGHT MACROCELLS 


FROM I/O PIN 

OF ADJACENT MACROCELL 



Notes: 

6. AC test load (Load 1) used for all parameters except where noted. 

7. This specification is guaranteed for all devices outputs changing state 
in a given access cycle. 

8. This parameter is measured as the time after the output disable input 
that the previous output data state remains stable on the output. This 
delay is measured to the point at which a previous HIGH level has fall- 
en to 0.5 volts below Vqh min. or a previous LOW level has risen to 0.5 
volts above Vol max. (See Load 2.) 

9. Delay measured from clock of registered macrocell to feedback 
through logic array to second macrocell output configured as a combi- 
natorial path. 


10. This is a calculated parameter and is not directly tested. 

11. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external feedback can 
operate. 

13. This parameter is calculated from the clock period at f^AX internal 
(fMAX3) as measured (see Note 7) minus t$ and is not directly tested. 

14. This spec indicates the guaranteed maximum frequency at which a 
state machine configuration with internal-only feedback can operate. 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1, 2,3 

VlH 

1, 2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icci 

1, 2,3 



Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10, 11 

tcoi 

7, 8, 9, 10, 11 

*EA 

7, 8, 9, 10, 11 

*ER 

7, 8, 9, 10, 11 

*OH 

7, 8, 9, 10, 11 

ts 

7, 8, 9, 10, 11 

t H 

7, 8, 9, 10, 11 

tCF 

7, 8, 9, 10, 11 


Ordering Information 


Icc 

(mA) 

tpD 

(ns) 

fMAX 

(MHz) 

Ordering Code 

Package 

lype 

Operating 

Range 

150 

10 

83.3 

PAL7B333 — 10DC 

D22 


1 

J64 

PAL7B333 — 10PC 

P21 

12 

55.5 

PAL7B333 — 12DC 

D22 

Commercial 

PAL7B333 - 12JC 

J64 

PAL7B333 — 12PC 

P21 

170 

12 

55.5 

PAL7B333 — 12DMB 

D22 

Military 

PAL7B333 — 12LMB 

L64 

15 

50 

PAL7B333 — 15DMB 

D22 

Military 

PAL7B333 — 15LMB 

L64 


Document#: 38-00099-B 
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Features 

• 83-MHz registered pipelined 
operation 

• Twelve I/O macrocells, each having: 

— Registered, three-state I/O pins 
— Input and output register clock se- 
lect multiplexer 

— Feed back multiplexer 
— Output enable (OE) multiplexer 

• Bypass on input and output registers 

• All twelve macrocell state registers 
can be hidden 

• User configurable I/O macrocells to 
implement JK or RS flip-flops and T 
or D registers 

• Input multiplexer per pair of I/O ma- 
crocells allows I/O pin associated with 
a hidden macrocell state register to be 
saved for use as an input 

• Four dedicated hidden registers 

• TWelve dedicated registered inputs 
with individually programmable by- 
pass option 


• Four separate clocks — two input 
clocks, two output clocks 

• Common (pin 14 -controlled) or 
product term -controlled output en- 
able for each I/O pin 

• 256 product terms — 32 per pair of 
macrocells, variable distribution 

• Global, synchronous, product term — 
controlled, state register set and re- 
set — inputs to product term are 
clocked by input clock 

— 2-ns input set-up and 10-ns output 
register clock to output 

— 12-ns input register clock to state 
register clock 

• 28-pin, 300-mil DIP, LCC,PLCC 

• Erasable and reprogrammable 

• Programmable security bit 

Functional Description 

TheCY7C335 is a high-performance, eras- 
able, programmable logic device (EPLD) 
whose architecture has been optimized to 
enable the user to easily and efficiently 


construct very high performance state ma- 
chines. 

The architecture of the CY7C335, con- 
sisting of the user-configurable output 
macrocell, bidirectional I/O capability, in- 
put registers, and three separate clocks, 
enables the user to design high- 
performance state machines that can 
communicate either with each other or 
with microprocessors over bidirectional 
parallelbuses of user-definable widths. 

The four clocks permit independent, syn- 
chronous state machines to be synchro- 
nized to each other. 

The user-configurable macrocells enable 
the designer to designate JK-, RS-, T-, or 
D-type devices so that the number of prod- 
uct terms required to implement the logic 
isminimized. 

The CY7C335 is available in a wide variety 
of packages including 28-pin, 300-mil plas- 
tic and ceramic DIPs, PLCCs, and LCCs. 
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V0 3 

l/0 4 

l/0 5 

Vcc 

Vss 

i/0 6 

i/o 7 
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i/o 3 

i/o 4 

i/o 5 
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v ss 

i/o 6 

i/o 7 
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Selection Guide 


[ 

CY7C335— 83 

CY7C335— 66 

CY7C335— 50 

CY7C335— 40 

Maximum Operating Frequency (MHz) 

Commercial 

83.3 

66.6 

50 


Military 


66.6 

50 

40.0 

Icci ( mA ) 

Commercial 

140 

140 

140 


Military 


160 

160 

160 


Architecture Configuration Bits 

The architecture configuration bits are used to program the multiplex- 
ers. The function of the architecture bits is outlined in Table 1. 


Table 1. Architecture Configuration Bits 


Architecture 
Configuration Bit 

Number of Bits 

Value 

Function 

CO 

Output Enable 
Select MUX 

12 Bits, 1 Per 

I/O Macrocell 

0 — Virgin State 

Output Enable Controlled by Product Term 

1 — Programmed 

Output Enable Controlled by Pin 14 

Cl 

State Register 

Feed Back MUX 

12 Bits, 1 Per 

I/O Macrocell 

0 — Virgin State 

State Register Output is Fed Back to Input Array 

1 — Programmed 

I/O Macrocell is Configured as an Input and 
Output of Input Path is Fed to Array 

C2 

I/O Macroceli 

Input Register 
Clock Select 

MUX 

12 Bits, 1 Per 

I/O Macrocell 

0 — Virgin State 

ICLK1 Controls the Input Register I/O Macrocell 
Input Register Clock Input 

1 — Programmed 

ICLK2 Controls the Input Register I/O Macrocell 
Input Register Clock Input 

C3 

Input Register 
Bypass MUX — 

I/O Macrocell 

12 Bits, 1 Per 

I/O Macrocell 

0 — Virgin State 

Selects Input to Feedback MUX from Input 
Register 

1 — Programmed 

Selects Input to Feedback MUX from I/O pin 

C4 

Output Register 
Bypass MUX 

12 Bits, 1 Per 

I/O Macrocell 

0 — Virgin State 

Selects Output from the State Register 

1 — Programmed 

Selects Output from the Array, Bypassing the State 
Register 

C5 

State Clock MUX 

16 Bits, 1 Per I/O 
Macrocell and 1 Per 
Hidden Macrocell 

0 — Virgin State 

State Clock 1 Controls the State Register 

1 — Programmed 

State Clock 2 Controls the State Register 

C6 

Dedicated Input 
Register Clock 
Select MUX 

12 Bits, 1 Per 
Dedicated Input 

Cell 

0 — Virgin State 

ICLK1 Controls the Input Register I/O Macrocell 
Dedicated Input Register Clock Input 

1 — Programmed 

ICLK2 Controls the Input Register I/O Macrocell 
Dedicated Input Register Clock Input 
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Table 1. Architecture Configuration Bits (continued) 


Architecture 
Configuration Bit 

Number of Bits 

Value 

Function 

C7 

Input Register 
Bypass MUX — 
Input Cell 

12 Bits, 1 Per 
Dedicated Input 

Cell 

0 — Virgin State 

Selects Input to Array from Input Register 


1 — Programmed 

Selects Input to Array from Input Pin 

C8 

ICLK2 Select 

MUX 

1 Bit 

0 — Virgin State 

Input Clock 2 Controlled by Pin 2 



1 — Programmed 

Input Clock 2 Controlled by Pin 3 

C9 

ICLK1 Select 

MUX 

1 Bit 

0 — Virgin State 

Input Clock 1 Controlled by Pin 2 



1 — Programmed 

Input Clock 1 Controlled by Pin 1 

CIO 

SCLK2 Select 
MUX 

1 Bit 

0 — Virgin State 

State Clock 2 Grounded 



1 — Programmed 

State Clock 2 Controlled by Pin 3 

cx 

(11-16) 

I/O Macrocell 

Pair Input 

Select MUX 

6 Bits, 1 Per 

I/O Macrocell 

Pair 

0 — Virgin State 

Selects Data from I/O Macrocell Input Path of 
Macrocell A of Macrocell Pair 


1 — Programmed 

Selects Data from I/O Macrocell Input Path of 
Macrocell B of Macrocell Pair 



Figure 1. CY7C335 Input Macrocell 
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Figure 2. CY7C335 Input/Output Macrocell 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125° C 

Supply Voltage to Ground Potential 

(Pin 22 to Pins 8 and 21) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (Low) 12 mA 


Electrical Characteristics Over the Operating Rangel 2 ! 


Notes: 

1. tA is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. These are absolute values with respect to device ground and all over- 
shoots due to system or tester noise are included. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

DC Programming Voltage 13.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +75°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military! 1 ! 

- 55°Cto +125°C 

5V ± 10% 


4. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by ground degradation. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 

6. This parameter is sample tested periodically 


Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc — Min., 

Vin = Vih or Vil 

I OH — — 3.2 mA 

ComT 

m 

■ 

■ 

I OH - - 2 mA 

Mil/Ind 

V 0 L 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or V !L 

Iol - 12 mA 

ComT 

m 

0.5 

V 

Iql - 8 mA 

Mil/Ind 

Vffl 

Input HIGH Level 

Guaranteed Input Logical HIGH Voltage for All Inputs! 2 ! 

2.2 


V 

VlL 

Input LOW Level 

Guaranteed Input Logical LOW Voltage for All Inputs! 3 ! 



V 

Iix 

Input Leakage Current 

Vss <. Vin Vcc* Vcc = Max. 

- 10 

10 

|iA 

loz 

Output Leakage Current 

Vcc — Max., Vss ^ Vout 1 Vcc 

-40 

40 

|iA 

isc 

Output Short Circuit Current 

Vcc = Max., Vour = 0.5VM1 

-30 

-90 

mA 

Icci 

Standby Power 

Supply Current 

V cc = Max., Vin = GND 

Outputs Open 

ComT 


140 

mA 

Mil/Ind 


160 

mA 

ICC2 

Power Supply Current 
at Frequency! 5 * 6] 

Vcc “ Max., 

Outputs Disabled (in High Z State), 

Device Operating at fMAX External (fMAXs) 

ComT 


180 

mA 



200 

mA 


Capacitance! 4 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Cin 

Input Capacitance 

Vin = 2.0V @f = 1 MHz 


10 

pF 

CqUT 

Output Capacitance 

Vout = 2.0V @f=l MHz 


10 

eE 
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AC Test Loads and Waveforms (Commercial) 

R1 313Q 
(470Q Mil/lnd) 

5VO WV 1 


< R2 208Q 

50 pF < (31 9Q Mil/lnd) 


INCLUDING . 
JIG AND 
SCOPE 


ALL INPUT PULSES 



<3 ns 

C335-11 


R = 125Q (190Q Mil) 


OUTPUT©- 

C = 50 pF s 


V TH = 2.00 V 
(2.02V Mil) 


R = 125Q (190Q Mil) 


OUTPUT© 

C = 5pF = 


(c) Thevenin Equivalent (Load 1) 


0V 0V C335-10 

(d) Three-state Delay Load (Load 2) 


Parameter 

V X 

tpxz (“) 

1.5V 

tpxz(+) 

2.6V 

tpzx (+) 

v th 

tpzx (-) 

v th 

tCER (-) 

1.5V 

tCER (+) 

2.6V 

tCEA (+) 

v th 

tCEA (”) 

v th 


Output Waveform — Measurement Level 
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AC Characteristics (Commercial) 


Parameter 

Description 

| Combinatorial Mode Parameters 

| tPD 

Input to Output Propagation Delay j 

| Input Registered Mode Parameters 

tico 

Input Register Clock to Output Delay 

*IOH 

Output Data Stable Time from Input Clock 

tis 

Input or Feedback Set-Up Time from Input Clock 

tCEA 

Input Clock to Output Enabled 

tCER 

Input Clock to Output Disabled 

tpzx 

Pin 14 Enable to Output Enabled 

ipxz 

Pin 14 Disable to Output Enabled 

tEA 

Input to Output Enable 

tER 

Input to Output Disable 

tlH 

Input Register Hold Time from Input Clock 

*WH 

Input and Output Clock Width HIGH^ 

tWL 

Input and Output Clock Width LOW^ 

Imaxi 

Maximum Frequencywith External Feedbackin Input Registered 
Mode (Lower of l/(tico + hs) & l/(t\VL + Iwh))^ 

fMAX2 

Maximum Frequency Data Path in Input Registered Mode (Low- 
est of (l/(tico)> 1/(1 WH + t WL )> l/(tis + ti H ))W 

tlOH “ tiH 
33x 

Output Data Stable from Input Clock Minus Input Register Hold 
Time for 7C330, 7C332, and 7C335 


7C335 -50 

Max. Units 



Output Registered Mode Parameters 


tco 

Output Register Clock to Output Delay 


■9 


'mm 


mm. 

ns 

tOH 

Output Data Stable Time from Output Clock 

mm 


2 


2 


ns 

is 

Output Register Input Set-Up Time to Output Clock 

mm 


mm 


mm 


ns 

tH 

Output Register Input Hold Time to Output Clock 

Dl 


mm 


nm 


ns 

f MAX3 

Maximum Frequency with External Feedback in Output Regis- 
tered Mode (Lower of l/(tco + Is) & l/(t\vL + Iwh))^ 

50 


41.6 


33.3 


MHz 

fMAX4 

Maximum Frequency Data Path in Output Registered Mode 
(Lowest of l/(tco)> 1/(Iwl + Iwh), l/(ts + tH)) 1 * 1 

100 


83.3 


62.5 


MHz 

tOH “ tin 
33x 

Output Data Stable from Output Clock Minus Input Register 
Hold Time for 7C330, 7C332, and 7C335P) 

0 


0 


0 


ns 


Pipelined Mode Parameters 


tcos Input Clock to Output Clock 


^MAX5 Maximum Frequency Pipelined Mode (Lowest of l/(tcos)> 


l/(tCo)> l/(tCO + tis), l/(tWL + t WH ))^ 41 


Power-Up Reset Parameters 


tpoR I Power-Up Reset Timet 4 * 8] 


Notes: 

7. This specification is intended to guarantee interface compatibility of 
the other members of the CY7C330 family with the CY7C335. This 
specification is met for the devices operating at the same ambient tem- 
perature and at the same power supply voltage. 

8. This part has been designed with the capability to reset during system 
power-up. Following power-up, the input and output registers will be 
reset to a logic LOW state. The output state will depend on how the 


array is programmed. To insure proper operation, the rise in Vcc must 
be monotonic and the timing constraints depicted in Power-Up Reset 
Waveforms must be satisfied. The clock signal input must be in a valid 
LOW state (Vjn less than 0.8V) or a valid HIGH state (Vjn greater 
than 2.2V) prior to occurrence. After the delay (tpR) has been ob- 
served, normal operation can begin. 
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AC Characteristics (Military/Industrial) 


Parameter 

Description 

Combinatorial Mode Parameters 

tpD 

| Input to Output Propagation Delay 

Input Registered Mode Parameters 

tico 

Input Register Clock to Output Delay 

*IOH 

Output Data Stable Time from Input Clock 

tis 

Input or Feedback Set-Up Time from Input Clock 

tCEA 

Input Clock to Output Enabled 

tCER 

Input Clock to Output Disabled 

tpzx 

Pin 14 Enable to Output Enabled 

tpxz 

Pin 14 Disable to Output Enabled 

tEA 

Input to Output Enable 

tER 

Input to Output Disable 

tlH 

Input Register Hold Time from Input Clock 

tWH 

Input and Output Clock Width HIGHl 4 J 

t\VL 

Input and Output Clock Width LOWW 

f MAXl 

Maximum Frequency with External Feedback in Input 
Registered Mode (Lower of l/(tico + frs) & l/(twL + twH))^ 

f MAX2 

Maximum Frequency Data Path in Input Registered Mode 
(Lowest of (l/(tico), l/(t\yH + !\vl)> l/(tis + tm))^ 

tlOH - tlH 
33x 

Output Data Stable from Input Clock Minus Input Register 
Hold Time for 7C330, 7C332, and 7C335I 7 ! 


7C335 -66 7C335-50 7C335 -40 


Max. Min. I Max. 



Units 


ns 


ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 


MHz 


ns 


Output Registered Mode Parameters 


tco 

Output Register Clock to Output Delay 


mm 


15 


El 

ns 

*OH 

Output Data Stable Time from Output Clock 

mm 


mm 


2 


ns 

ts 

Output Register Input Set-Up Time to Output Clock 

MM 


mm 


mji 


ns 

tH 

Output Register Input Hold Time to Output Clock 

mm 


0 


mm 


ns 

f MAX3 

Maximum Frequency with External Feedback in Output 
Registered Mode (Lower of l/(tco + ts) & l/(t\vL + Iwh))^ 

41.6 


33.3 


25 


MHz 

fMAX4 

Maximum Frequency Data Path in Output Registered Mode 
(Lowest of l/(tco). l/(tWL + tWH). l/(t s + t H ))Pl 

83.3 


62.5 


50 1 


MHz 

tOH ” tlH 
33x 

Output Data Stable from Output Clock Minus Input Register 
Hold Time for 7C330, 7C332, and 7C335M 

0 


0 


° 


ns 


Pipelined Mode Parameters 


tcos 

Input Clock to Output Clock 

f\tAX5 

Maximum Frequency Pipelined Mode 
(Lowest of l/(tcos), l/(tis), l/(tco)) [4 J 

Power-Up Reset Parameters 

tpOR ! 

1 Power-Up Reset Timel 4 * 



















































































































Switching Waveform 
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Ordering Information 


fivfAX 

(MHz) 

Icci 

(mA) 

Ordering Code 

Package 

■type 

Operating 

Range 

83.3 

140 

CY7C335 - 83HC 

H64 

Commercial 

CY7C335-83JC 

J64 

CY7C335 — 83PC 

P21 

CY7C335 -83WC 

W22 

66.6 

160 

CY7C335— 66DI 

D22 

Industrial 

CY7C335 — 66HI 

H64 

CY7C335 -66PI 

P21 

CY7C335 -66WI 

W22 

CY7C335 -66DMB 

D22 

Military 

CY7C335 — 66HMB 

H64 

CY7C335 — 66LMB 

L64 

CY7C335 -66QMB 

Q64 

CY7C335 -66WMB 

W22 

66.6 

140 

CY7C335 — 66HC 

H64 

Commercial 

CY7C335 -66JC 

J64 

CY7C335 -66PC 

P21 

CY7C335-66WC 

W22 

50 

140 

CY7C335 — 50HC 

H64 

Commercial 

CY7C335-50JC 

J64 

CY7C335 -50PC 

P21 

CY7C335 -50WC 

W22 

50 

160 

CY7C335— 50DI 

D22 

Industrial 

CY7C335— 50HI 

H64 

CY7C335 -50PI 

P21 

CY7C335 -50WI 

W22 

CY7C335 -50DMB 

D22 

Military 

CY7C335 -50HMB 

H64 

CY7C335 - 50LMB 

L64 

CY7C335 -50QMB 

Q64 

CY7C335 -50WMB 

W22 

40 

160 

CY7C335-40DI 

D22 

Industrial 

CY7C335-40HI 

H64 

CY7C335-40PI 

P21 

CY7C335 - 40 WI 

W22 

CY7C335 -40DMB 

D22 

Military 

CY7C335 — 40HMB 

H64 

CY7C335 — 40LMB 

L64 

CY7C335 -40QMB 

Q64 

CY7C335 -40WMB 

W22 



Document #: 38 -00186 -A 
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r W SEMCONDUCTOR 6-ns BiCMOS PAL® 

with Input Registers 


Features 

• Very high performance decoder 
— tlCO = 6 ns 

— I’maxd = 156 MHz 

• 12 input registers 

• 8 outputs 

• 2 product terms per output 

• Asynchronous output enable 

• Power-on reset 

• High noise immunity 

• > 2001V input protection from elec- 
trostatic discharge 

• Advanced BiCMOS technology 


• Available in 28-pin 300-mil PDIP and 
CerDIg and in SOJ, PLCC, and LCC 
packages 

Functional Description 

The CY7B336 is a 6-ns, 28-pin program- 
mable logic device specially designed for 
decoding applications with high-perfor- 
mance RISC processors and fast state ma- 
chines. 

There are twelve input registers that cap- 
ture data at the rising edge of the clock sig- 
nal and forward the information to the 24 
by 16 programmable array. Processed data 
from the programmable array is available 
to external logic via the eight output pins. 

Each output provides two product terms. 
However, only one product term is used to 


sum products from the array; the other 
product term is used to control the tri-state 
output buffers. This output enable product 
term is ANDed with the complement of 
the output enable input pin to generate the 
output enable signal for each output buff- 
er. 

Additional features of the CY7B336 in- 
clude a power-on reset circuit that initial- 
izes all input registers to a “0” upon power- 
up, and six centrally located power pins 
(two Vcc pins and four ground pins), 
which improve noise margins. 

The CY7B336 is available in a wide variety 
of package types including 28-pin, 300-mil 
plasticand ceramic DIPs, SOJs, LCCs, and 
PLCCs. 


Logic Block Diagram and DIP/SOJ Pinout Pin Configuration 



OE O7 Oe O5 O4 Vgs Vss Vcc V ss O3 O2 Oi Oq CLK 


B336-1 


Selection Guide 


Generic 
Part Number 

7B336-6 

7B336-7 

7B336-8 

7B336-10 

7B336-12 



PAL is a registered trademark of Monolithic Memories Inc. 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperaturewith 

PowerApplied - 55°C to +125°C 

Supply Voltage to Ground Potential 

(Pins 7 and 22 to Pins 8, 20, 21, and 23) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + Vcc Max. 

DC Input Voltage - 0.5V to + Vcc +0.5V 

Output Current into Outputs (LOW) 12 mA 

DC Input Current - 30 mA to +5 mA 

(Except during programming) 


Electrical Characteristics Over the Operating Range 


DC Programming Voltage 9.5 V 

Static Discharge Voltage > 2001V 

(per MIL-STD-883 Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ] 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 

Description 

VOH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VlH 

Input HIGH Level 

ViL 

Input LOW Level 

fix 

Input Leakage Current 

loz 

Output Leakage Current 

Isc 

Output Short Circuit Current 

Icc 

Power Supply Current 


Test Conditions 

Vcc = Min., Vin = Vie or Vi L | Iqh 


Iqh = - 4 mA Com’l 


Iqh = — 3 mA I Mil 


I 0 l= 12 mA 

Com’l 

Iql = 8 mA 

Mil 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Guaranteed Input Logical LOW Voltage for All Inputs 


V C c = Max., 0.4V < Vin < 2.7V 


V C c = Max., 0.4V < Vqut < 2.7V 


V C c = Max., Vqut = 0.5VI 2 ! 


Vcc — Max., Outputs Disabled (in High Z State), Com’l 
Device Operating at fMAX “rym 



Qn 

Input Capacitance 

Cqut 

OutputCapacitance 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degradation. 

AC Test Loads and Waveforms i 4 J 


3. Tested initially and after any design or process changes that may affect 
these parameters. 

4. The normal test load is used for all parameters except for tcER> tcEA, 
tpxz, and tpzx> which are tested using the three-state load. 


5V 1 
OUTPUT 


R1 329Q 
(490Q MIL) 



V x 

OUTPUT 


R = 125Q 
(181QMIL) 


INCLUDING t±t -± 
JIG AND “ 

SCOPE 

(a) Normal Load 


R2 

202Q 

(288Q MIL) 



(b) Three- State Load 


ALL INPUT PULSES 


GND 

<.3 ns 



Equivalent to: THEVENIN EQUIVALENTS 

125Q 

OUTPUT o wv o 1 .90 = V thc 

Commercial 


181Q 

OUTPUT o v* o i.85 = V thm 

Military 
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AC Test Loads and Waveforms (continued) 


Parameter 

V x 

Output Waveform — Measurement Level 

tCER(-) 
tpxz (-) 

1.5V 


^ V X 

tCER(+) 

tpxz(+) 

2.6V 


Vx 

tCEA( + ) 

tpzx(+) 

V thc 

0.5V-* J 

Vx ♦ 

— - Voh 

tCEA(-) 
tpzx (“) 

V thc 

Vv i 

X 0.5V * 7 

V OL 



Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

Commercial 

Military 

Units 

6 

8 

7 

10 

12 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tico 

Input Register Clock to 
Output Delay 


6 


8 


7 


10 


12 

ns 

tp 

Clock Period (twH+ty/L)^ 



8.8 


7.6 


10.4 


12.4 


ns 

fMAXD 

Maximum Frequency Data 
Path (1/tp)! 3 ! 


156 


113 


131 


96 


80 

MHz 

*WH 

Clock Width HIGH! 3 ! 

3.2 


4.4 


3.8 


5.2 


6.2 


ns 

*WL 

Clock Width LOW! 3 ! 

3.2 


4.4 


3.8 


5.2 


6.2 


ns 

tOH 

Output Hold After 

Clock High 

0 


0 


0 


0 


0 


ns 

tis 

Input Set-Up Time 

2 


3 


2.5 


3 


3.5 


ns 

tlH 

Input Hold Time 

2 


3 


2.5 


3 


3.5 


ns 

tCER 

Input Register Clock to 
Output Disable Delay! 6 ! 


D 


13 


11 


14 


17 

ns 

tCEA 

Input Register Clock to 
Output Enable Delay 


9 


13 


11 


14 


17 

ns 

tpxz 

Pin 15 to Output 

Disable Delay! 6 ! 




10 


8.5 


11.5 


14.5 

ns 

tpzx 

Pin 15 to Output 

Enable Delay 


B 


10 


8.5 


11.5 


14.5 

ns 

tpR 

Power-Up Reset Time! 7 ! 


1 


1 


1 


1 


1 

ps 


Notes: 

5. AC test load is used for all parameters except where noted. 

6. This parameter is measured as the time that the previous output data 
state remains stable after the output disable signal is received. This 
delay is measured to the point at which a previous HIGH level has fall- 
en to 0.5 volts below Voh Min. or a previous LOW level has risen to 
0.5 volts above Vol Max. 

7. This part has been designed with the capability to reset during system 
power-up. Following power-up, the input registers will be reset to a 
logic LOW state. The output state will depend on how the array is 
programmed. To insure proper operation, the rise in Vcc must be 


monotonic and the timing constraints depicted in power-up reset 
waveforms must be satisfied. The clock signal input must be in a valid 
LOW state (Vin less than 0.8V) or a valid HIGH state (Vin greater 
than 2.2V) prior to occurrence of the 10% level on the monotonically 
rising power supply voltage. In addition, the clock input signal must re- 
main stable in that valid state as indicated until the 90% level on the 
power supply voltage has been reached. The clock signal may transi- 
tion LOW to HIGH to clock in new data or to execute a synchronous 
preset after the indicated delay (tpR + tis) has been observed. 
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Ordering Information 


hco 

(ns) 

f MAXD 

(MHz) 

Ordering Code 

Package 

Type 

Operating 

Range 

6 

156 

CY7B336— 6PC 

P21 

Commercial 

CY7B336— 6DC 

D22 

CY7B336— 6JC 

J64 

CY7B336— 6VC 

V21 

7 

131 

CY7B336 — 7DMB 

D22 

Military 

CY7B336 — 7LMB 

L64 

8 

113 

CY7B336-8PC 

P21 

■ 

CY7B336— 8DC 

D22 

CY7B336— 8JC 

J64 

CY7B336— 8VC 

V21 

10 

96 

CY7B336— 10DMB 

D22 


CY7B336 — 10LMB 

L64 

12 

80 

CY7B336 — 12DMB 

D22 

Military 

CY7B336 — 12LMB 

L64 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

V OL 

1,2,3 

VlH 

1, 2, 3 

VlL 

1, 2,3 

Ik 

1, 2,3 

loz 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tico 

7, 8, 9, 10, 11 

tis 

7, 8, 9, 10,11 

tffl 

7, 8, 9, 10, 1 1 

tcxz 

7, 8, 9, 10,11 

tczx 

7, 8, 9, 10,11 

tpxz 

7, 8, 9, 10,11 

tpzx 

7, 8, 9, 10, 11 
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Features 

• Very high performance decoder 

— tico = 7 ns 

— fMAXD = 142MHz 

• 12 input registers 

• 8 outputs 

• 4 product terms per output 

• Asynchronous output enable 

• Power-on reset 

• High noise immunity 

• > 2001V input protection from elec- 
trostatic discharge 

• Advanced BiCMOS technology 


• Available in 28-pin 300-mil PDIP and 
CerDIP, and in SOJ, PLCC, and LCC 
packages 

Functional Description 

The CY7B337 is a 7-ns, 28-pin program- 
mable logic device specially designed for de- 
coding applications with high-performance 
RISC processors and fast state machines. 

There are twelve input registers that capture 
data at the rising edge of the clock signal and 
forward the information to the 24 by 32 pro- 
grammable array. Processed data from the 
programmable array is available to external 
logic via the eight output pins. 


7-ns BiCMOS PAL® 
with Input Registers 

Each output provides four product terms. 
All outputs can be three-stated using the 
output enable signal. 

Additional features of the CY7B337 in- 
clude a power-on reset circuit that initial- 
izes all input registers to a “0” upon pow- 
er-up, and six centrally located power pins 
(two Vcc pins and four ground pins), 
which improve noise margins. 

The CY7B337 is available in a wide vari- 
ety of package types including 28-pin, 
300-mil plastic and ceramic DIPs, SOJs, 
LCCs, and PLCCs. 


Logic Block Diagram and DIP/SOJ Pinout 


hi bo k >8 b 16 v ss v cc *5 U >3 >2 H >o 

g-gg-gg FI m n g 


INPUT REGISTERS 


PROGRAMMABLE AND ARRAY 
(24 x 32) 

4 4 44 


[j_ 


OUTPUT BUFFERS 


OE 0 7 Oq O 5 O 4 V§s Vss Vcc Vss O 3 O 2 Oi 0<j CLK 


Pin Configuration 


LCC and PLCC 
Top View 
* 

_j o 

_O_CsJ_ r _OQ00 


UC 

VccE 

v ss£ 

'ti 

UL 


,nnn[jnnn.,. 


7B337 


12131415 161718 

uuuuDucr 

o> o | Ml mo in 

-_r_r | 0 000 


25 3 0 2 
24 3 0 3 
23 ^ V SS 



Selection Guide 


Generic 

Part Number 

tico (ns) 

fMAXD (MHz) 

Ice (mA) 

tis (ns) 

ComT 

Mil 

Com’l 

Mil 

Com’l 

Mil 

Com’l 

Mil 

7B337-7 

7 


142 


180 


2 


7B337-8 


8 


125 


180 


2.5 

7B337-9 

9 


111 


180 


3 


7B337-10 


10 


96 


180 


3 

7B337-12 


12 


80 


180 


3.5 


PAL is a registered trademark of Monolithic Memories Inc. 


4-163 


PLDs 













































PRELIMINARY 


CY7B337 


=■3-# CYPRESS 

-== ^ SEMICONDUCTOR - 

Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pins 7 and 22 to Pins 8, 20, 21, and 23) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + Vcc Max. 

DC Input Voltage - 0.5V to + Vcc +0.5V 

Output Current into Outputs (LOW) 12 mA 

DC Input Current - 30 mA to + 5 mA 

(Except during programming) 

Electrical Characteristics Over the Operating Range 


DC Programming Voltage 9.5 V 

Static Discharge Voltage > 2001V 

(per MIL-STD-883 Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ! 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vffl 

Input HIGH Level 

Vil 

Input LOW Level 

Iix 

Input LeakageCurrent 

!oz 

Output LeakageCurrent 

!sc 

Output Short Circuit Current 

Icc 

Power Supply Current 


Test Conditions 



Ioh = - 4 mA 

Com’l 

Ioh = ~ 3 mA 

Mil 

Iol = 12 mA 

Com’l 

I OL = 8 mA 

Mil 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Guaranteed Input Logical LOW Voltage for All Inputs 


Vcc = Max., 0.4V < Vin < 2.7V 


Vcc = Max., 0.4V <. Vqut 2.7V 


V cc = Max., Vqut = 0.5Vt 2 J 


Vcc = Max., Outputs Disabled (in High Z State), CornT 
Device Operating at fMAX T^j 


Capacitance 


Parameters Description 


Qn InputCapacitance 


Cqut Output Capacitance 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degradation. 

AC Test Loads and Waveforms M 



3. Tested initially and after any design or process changes that may affect 
these parameters. 

4. The normal test load is used for all parameters except for tpxz and 
tpzx> which are tested using the three-state load. 


5V 1 
OUTPUT 


R1 329Q 
(490Q MIL) 



V x 

OUTPUT 


R = 125Q 
(181QMIL) 


INCLUDING -±r ~±r 

JIG AND ” 

SCOPE 

(a) Normal Load 


R2 

202Q 
(288Q MIL) 



ALL INPUT PULSES 


GND 

.<3 ns 



Equivalent to: 


B337-3 

THEVENIN EQUIVALENTS 
125Q 

UTPUT o <wv 

Commercial 


(b) Three-State Load 


1 .90 = V thc 


181Q 

Military 


1 .85 = V thm 
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AC Test Loads and Waveforms (continued) 


Parameter 

Vx 

Output Waveform — Measurement Level 

tpxz(“) 

1.5V 


V X 

tpxz(+) 

2.6V 

■BhB 

— V X 

tpzx(+) 

Vthc 



tpzx (“) 

Vthc 

Vx 0.5V | 4 

^ Vol 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

Commercial 

Military 

Units 

7 

9 

8 

10 

12 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tico 

Input Register Clock to 

Output Delay 


7 


9 


8 


10 


12 

ns 

tp 

Clock Period (t\vH "htwL)^ 

■a 


8.8 


7.6 


10.4 


12.4 


ns 

fMAXD 

Maximum Frequency Data Path 
(Lower of 1/tjco and l/tp)t 3 ’ 6 l 


142 


111 


125 


96 


80 

MHz 

tWH 

Clock Width HIGHt 3 ! 

3.2 


4.4 


3.8 


5.2 


6.2 


ns 

tWL 

Clock Width LOWK 

3.2 


El 


3.8 


5.2 


6.2 


ns 

tOH 

Output Hold After 

Clock High 

0 


0 


0 


0 


0 


ns 

tis 

Input Set-Up Time 

2 


3 


2.5 


3 


3.5 


ns 

tffl 

Input Hold Time 

2 


3 


2.5 


3 


3.5 


ns 

tpxz 

Pin 15 to Output 

Disable Delayt 7 ! 


7 


10 


8.5 


11.5 


14.5 

ns 

tpzx 

Pin 15 to Output 

Enable Delay 


D 


10 


8.5 


11.5 


14.5 

ns 

tpR 

Power-Up Reset Timet 8 ] 


1 


1 


1 


1 


1 

ps 


Notes: 

5. AC test load is used for all parameters except where noted. 

6. Maximum frequency data path (fMAXD) is limited by 1/tico for the 7- 
and 9-ns commercial and the 8-ns military versions. Maximum fre- 
quency data path (fMAXD) is limited by 1/tp for the 10- and 12-ns mili- 
tary versions. 

7. This parameter is measured as the time that the previous output data 
state remains stable after the output disable signal is received. This 
delay is measured to the point at which a previous HIGH level has fall- 
en to 0.5 volts below Voh Min. or a previous LOW level has risen to 
0.5 volts above Vol Max. 

8. This part has been designed with the capability to reset during system 
power-up. Following power-up, the input registers will be reset to a 


logic LOW state. The output state will depend on how the array is pro- 
grammed. To insure proper operation, the rise in Vcc must he mono- 
tonic and the timing constraints depicted in power-up reset waveforms 
must be satisfied. The clock signal input must be in a valid LOW state 
(Vin less than 0.8V) or a valid HIGH state (Vin greater than 2.2V) 
prior to occurrence of the 10% level on the monotonically rising pow- 
er supply voltage. In addition, the clock input signal must remain 
stable in that valid state, as indicated, until the 90% level on the power 
supply voltage has been reached. The clock signal may transition 
LOW to HIGH to clock in new data or to execute a synchronous pre- 
set after the indicated delay (tpR + tis) has been observed. 
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Ordering Information 


II 

f MAXD 

(MHz) 

Ordering Code 

Package 

type 

Operating 

Range 

7 

142 

CY7B337— 7PC 

P21 

Commercial 

CY7B337— 7DC 

D22 

CY7B337— 7JC 

J64 

CY7B337— 7VC 

V21 

8 

125 

CY7B337 — 8DMB 

D22 

Military 

CY7B337 — 8LMB 

L64 

9 

111 

CY7B337— 9PC 

P21 

Commercial 

CY7B337— 9DC 

D22 

CY7B337— 9JC 

J64 

CY7B337— 9VC 

V21 

10 

96 

CY7B337 — 10DMB 

D22 

Military 

CY7B337 — 10LMB 

L64 

12 

80 

CY7B337 — 12DMB 

D22 

Military 

CY7B337 — 12LMB 

L64 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tico 

7, 8, 9, 10, 11 

tis 

7, 8, 9, 10, 11 

tlH 

7, 8, 9, 10, 11 

tpxz 

7, 8, 9, 10, 11 

tpzx 

7, 8, 9, 10,11 
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Features 

• Very high performance decoder with 
latched outputs 

— tpD = 6 ns 

— tLEO = 5.5 ns 

— tis = 3 ns 

• 12 inputs 

• 8 latched outputs 

• 2 product terms per output 

• Asynchronous output enable 

• Power-on reset 

• High noise immunity 

• > 2001V input protection from elec- 
trostatic discharge 

• Advanced BiCMOS technology 


• Available in 28-pin 300-mil PDIP and 
CerDIP, and in SOJ, PLCC, and LCC 
packages 

Functional Description 

The CY7B338 is a 6-ns, 28-pin program- 
mable logic device specially designed for 
decoding applications with high-perfor- 
mance general-purpose processors and 
fast state machines. 

There are twelve inputs that feed into the 
24 by 16 programmable array. Processed 
data from the programmable array is de- 
livered to the eight output latches. When 
the latch enable input is HIGH, the out- 
put latches are transparent and data from 
the array is available to the output buff- 
ers. When the latch enable input goes 
from HIGH to LOW, the latch contents 
are frozen. 


There are two product terms per output. 
However, only one product term is used 
to sum products from the array; the other 
product term is used to control the three- 
state output buffers. This output enable 
product term is ANDed with the comple- 
ment of the output enable input pin to 
generate the output enable signal for each 
output buffer. 

Additional features of the CY7B338 in- 
clude a power-on reset circuit that initial- 
izes all output latches to a “0” upon pow- 
er-up, and six centrally located power pins 
(two Vcc P^s and four ground pins), 
which improve noise margins. 

The CY7B338 is available in a wide vari- 
ety of package types including 28-pin, 
300-mil plastic and ceramic DIPs, SOJs, 
LCCs, and PLCCs. 


Logic Block Diagram and DIP/SOJ Pinout 


Pin Configuration 




UE O7 Og O5 O4 Vss Vss Vcc V§s O3 O2 Oi Oq le 


LCC and PLCC 
Top View 



B338-2 


Selection Guide 



PAL is a registered trademark of Monolithic Memories Inc. 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pins 7 and 22 to Pins 8, 20, 21, and 23) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + Vcc Max. 

DC Input Voltage - 0.5V to + Vqc +0.5V 

Output Current into Outputs (LOW) 12 mA 

DC Input Current - 30 mA to +5 mA 

(Except duringprogramming) 

Electrical Characteristics Over the Operating Range 


DC Programming Voltage 9.5V 

Static Discharge Voltage > 2001V 

(per MIL-STD-883 Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 

Military^! 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VlH 

Input HIGH Level 

VlL 

Input LOW Level 

Iix 

Input Leakage Current 

loz 

Output Leakage Current 

Isc 

Output Short Circuit Current 

Icc 

Power Supply Current 


Test Conditions 



Ion = - 4 mA 

ComT 

Ioh = - 3 mA 

Mil 

Iol = 12 mA 

ComT 

Iql = 8 mA 

Mil 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Guaranteed Input Logical LOW Voltage for All Inputs 


V C c = Max., 0.4V < V IN < 2.7V 


V C c = Max, 0.4V < Vqut < 2.7V 


V C c = Max, Vqut = 0.5V1 2 ! 


Vcc = Max, Outputs Disabled (in High Z State), Com’l 
Device Operating at fMAX ~Mji 


Capacitance PI 


Parameters 


Qn 


CqUT 


Description 


InputCapacitance 


Output Capacitance 



Notes: 

1 . Ta is the “instant on” case temperature. 

2. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degradation. 

AC Test Loads and Waveforms M 

R1 329Q R = 1 

(4909 MIL) (181C 

5V o vw-, v/ o i * 


3. Tested initially and after any design or process changes that may affect 
these parameters. 

4. The normal test load is used for all parameters except for tER, t£A> 
tpxz, and tpzx, which are tested using the three-state load. 


V x 

OUTPUT 


R = 125Q 
(181QMIL) 


INCLUDING -±r - 

JIG AND " 
SCOPE 

(a) Normal Load 


R2 

202Q 
(288Q MIL) 



GND 

<3 ns 


ALL INPUT PULSES 

90% \ 

— io% ^ 

- L- 


(b) Three-State Load 


Equivalent to: THEVENIN EQUIVALENTS 

125Q 

OUTPUT o 1 .90 = V t h C 

Commercial 


WQ 

Military 


1 .85 = V thm 
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AC Test Loads and Waveforms (continued) 


Parameter 

V X 

Output Waveform — Measurement Level 

*ER (“) 

tpxz(“) 

1.5V 

OH 0.5V f 

V X 

tER ( + ) 
tpxz(+) 

2.6V 


V X 

1ea(+) 
tpzx( + ) 

V thc 

0.5V-1 J 

V X | ^ 

—= Voh 

tEA(-) 

tpzx(-) 

V thc 

Vv i 

x o.5v * r 

*= V OL 



Switching Characteristics Over the Operating Rangel 5 ] 


Parameters 

Description 

Commercial 

Military 


6 

8 

7 

10 

12 


Max. 


Max. 

Min. 

Max. 






Input to Output 

Propagation Delay 


6 


8 




10 


12 

ns 

tp 

Clock Period (t\yH + Iwl)^ 

Jj 




7.6 


10.4 




ns 

Imaxd 

Maximum Frequency Data 
Path (l/t P )! 3 ! 


156 


113 


131 


96 


80 

MHz 

tWH 

Latch Enable HIGH! 3 ! 

3.2 


■a 


3.8 


jjjj^l 




ns 

tWL 

Latch Enable LOW! 3 ! 

3.2 


isa 








ns 

tLEO 

Latch Enable to 

Output Delay 






6.5 


8 



ns 

tLOH 

Output Hold After 

Latch Enable 

0 


0 


0 


0 




ns 

tis 

Input Set-Up Time 

3 


5 


4 


5 


6 


ns 

tlH 

Input Hold Time 

0.5 






0.5 


0.5 


ns 

*ER 

Input to Output 

Disable Delay! 6 ! 


B 


13 


11 


14 


B 

ns 

tEA 

Input to Output 

Enable Delay 


B 


13 


11 


14 


B 

ns 

tpxz 

Pin 15 to Output 

Disable Delay! 5 ! 


7 


10 


8.5 


11.5 


14.5 

ns 

tpzx 

Pin 15 to Output 

Enable Delay 


7 


10 




11.5 


14.5 

ns 

tPR 

Power-Up Reset Time! 7 ! 


1 


1 


1 


1 


1 

ps 


Notes: 

5. AC test load is used for all parameters except where noted. 

6. This parameter is measured as the time that the previous output data 
state remains stable after the output disable signal is received. This 
delay is measured to the point at which a previous HIGH level has fall- 
en to 0.5 volts below Voh Min. or a previous LOW level has risen to 
0.5 volts above Vql Max. 


7. This part has been designed with the capability to reset during system 
power-up. Following power-up, the output latches will be reset to a 
logic LOW state. To insure proper operation, the rise in Vcc must be 
monotonic and the timing constraints depicted in power-up reset 
waveforms must be satisfied. The latch enable input must be in a valid 
LOW state (Vin less than 0.8V) prior to occurrence of the 10% level 
on the monotonically rising power supply voltage. In addition, the 
latch enable signal must remain stable in that valid LOW state, as indi- 
cated, until the 90% level on the power supply voltage has been 
reached. The latch enable is allowed to change from its LOW state 
only after the indicated delay (tpR) has been observed. 
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CY7B338 Logic Diagram 
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Ordering Information 


tpD 

(ns) 

Ileo 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

6 

5.5 

CY7B338— 6PC 

P21 

Commercial 

CY7B338— 6DC 

D22 

CY7B338-6JC 

J64 

CY7B338— 6VC 

V21 

7 

6.5 

CY7B338 — 7DMB 

D22 

Military 

CY7B338 — 7LMB 

L64 

8 

7.5 

CY7B338-8PC 

P21 

Commercial 

CY7B338— 8DC 

D22 

CY7B338— 8JC 

J64 

CY7B338— 8VC 

V21 

10 

8 

CY7B338— 10DMB 

D22 

Military 

CY7B338— 10LMB 

L64 

12 

9.5 

CY7B338 — 12DMB 

D22 

Military 

CY7B338- 12LMB 

L64 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

ViH 

1, 2,3 

VlL 

1, 2,3 

Iix 

1,2,3 

loz 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10,11 

tis 

7, 8, 9, 10,11 

tlH 

7, 8, 9, 10, 11 

tLEO 

7, 8, 9, 10,11 

tER 

7, 8, 9, 10, 11 

tEA 

7, 8, 9, 10, 11 

tpxz 

7, 8, 9, 10,11 

tpzx 

7, 8, 9, 10,11 
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Features 

• Very high performance decoder with 
latched outputs 

— tpD = 7 ns 

— *LEO = 5.5 ns 

— tis = 4 ns 

• 12 inputs 

• 8 latched outputs 

• 4 product terms per output 

• Asynchronous output enable 

• Power-on reset 

• High noise immunity 

• > 2001V input protection from elec- 
trostatic discharge 

• Advanced BiCMOS technology 


• Available in 28-pin 300-mil PDIP and 
CerDIP, and in SOJ, PLCC, and LCC 
packages 

Functional Description 

The CY7B339 is a 7-ns, 28-pin program- 
mable logic device specially designed for 
decoding applications with high-perfor- 
mance general-purpose processors and 
fast state machines. 

There are twelve inputs that feed into the 
24 by 32 programmable array. Processed 
data from the programmable array is de- 
livered to the eight output latches. When 
the latch enable input is HIGH, the out- 
put latches are transparent and data from 
the array is available to the output buff- 
ers. When the latch enable input goes 
from HIGH to LOW, the latch contents 
are frozen. 


7-ns BiCMOS PAL® 
with Output Latches 

There are four product terms per output 
and all outputs can be three-stated using 
the output enable signal. 

Additional features of the CY7B339 in- 
clude a power-on reset circuit that initial- 
izes all output latches to a “0” upon pow- 
er-up, and sue centrally located power pins 
(two Vcc pins and four ground pins), 
which improve noise margins. 

The CY7B339 is available in a wide vari- 
ety of package types including 28-pin, 
300-mil plastic and ceramic DIPs, SOJs, 
LCCs, and PLCCs. 



Selection Guide 



PAL is a registered trademark of Monolithic Memories Inc. 


4-175 












































PRELIMINARY 


CY7B339 


CYPRESS 
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Maximum Ratings 

(Abovewhich the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pins 7 and 22 to Pins 8, 20, 21, and 23) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + Vcc Max. 

DC Input Voltage - 0.5V to + Vcc +0.5V 

Output Current into Outputs (LOW) 12 mA 

DC Input Current - 30 mA to +5 mA 

(Exceptduringprogramming) 

Electrical Characteristics Over the Operating Range 


DC Programming Voltage 

Static Discharge Voltage 

(per MIL-STD-883 Method 3015) 

Latch-Up Current 


... 9.5V 
> 2001V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military^ 

- 55°Cto + 125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

Vm 

Input HIGH Level 

Vil 

Input LOW Level 

Iix 

Input Leakage Current 

loz 

Output LeakageCurrent 

Isc 

Output Short Circuit Current 

Icc 

Power Supply Current 


Test Conditions 



I 

II 

| 

CornT 

Ioh = ~ 3 mA 

Mil 

Iol = 12 mA 

Com’l 

Iql = 8 mA 

Mil 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Guaranteed Input Logical LOW Voltage for All Inputs 


V CC = Max., 0.4V < V IN < 2.7V 


V CC = Max., 0.4V < Vqut < 2.7V 


V cc = Max., Vqut = 0.5VP] 


Vcc = Max., Outputs Disabled (in High Z State), Com’l 
Device Operating at fMAX “mi 


Capacitance t 3 l 


Parameters 


ClN 


CqUT 


Description 


InputCapacitance 


Output Capacitance 



Notes: 

1 . Ta is the “instant on” case temperature. 

2. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degradation. 

AC Test Loads and Waveforms M 


3. Tested initially and after any design or process changes that may affect 
these parameters. 

4. The normal test load is used for all parameters except for tpxz and 
tpzx> which are tested using the three-state load. 


5V' 

OUTPUT' 


R1 329Q 
(490Q MIL) 



V x 

OUTPUT 


R = 125Q 
(181QMIL) 


INCLUDING dLr 
JIG AND " 
SCOPE 

(a) Normal Load 


R2 

202Q 

(288Q MIL) 



ALL INPUT PULSES 


GND 

<3 ns 



Equivalent to: 


B339-3 

THEVENIN EQUIVALENTS 
125Q 

UTPUT o vw 

Commercial 


(b) Three-State Load 


1 .90 = V thc 


181Q 

Military 


1 .85 = V thm 
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AC Test Loads and Waveforms (continued) 


Parameter 

Vx 

Output Waveform — Measurement Level 

tpxz (-) 

1.5V 

V ° H 0.5V { * 

^ Vx 

tpxz (+) 

2.6V 

0.5V J 

VOL 

-= Vx 

tpzx (+) 

Vthc 

0-5V J J 

Vx * 


tpzx (-) 

Vthc 

Vv 1 — W 

X 0.5V 4 7 

Vql 



Switching Characteristics Over the Operating Rangel 5 ! 


Parameters 

Description 

Commercial 

Military 

Units 

7 

9 

8 

10 

12 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tPD 

Input to Output 

Propagation Delay 


■ 


9 


8 


10 


12 

B 

tp 

Clock Period (twH +t WL)^ 



8.8 


El 


10.4 


12.4 



f MAXD 

Maximum Frequency Data Path 
(Lower of 1/tp and l/tpE>)l 3 * 6 ! 


142 


111 


125 


96 


80 

MHz 

*WH 

Latch Enable HIGHl 3 ! 

3.2 


ESI 


3.8 


5.2 


6.2 


ns 

tWL 

Latch Enable LOWl 3 ! 

3.2 


ESI 


3.8 


5.2 


6.2 


ns 

tLEO 

Latch Enable to 

Output Delay 


5.5 


B 


6.5 


8 


m 

ns 

*LOH 

Output Hold After 

Latch Enable 

0 


0 


0 


0 


0 


ns 

tis 

Input Set-Up Time 

4 


6 


5 


6 


7 


ns 

tlH 

Input Hold Time 

0.5 


0.5 


0.5 


0.5 


0.5 


ns 

tpxz 

Pin 15 to Output 

Disable Delayl 7 ! 


7 


10 


8.5 


11.5 


14.5 

ns 

tpzx 

Pin 15 to Output 

Enable Delay 


7 


10 


8.5 


11.5 


14.5 

ns 

tPR 

Power-Up Reset Timel 8 ! 


1 


1 


1 


1 


1 

ps 


Notes: 

5. AC test load is used for all parameters except where noted. 8. 

6. Maximum frequency data path (fMAXp) is limited by 1/tpo for the 7- 
and 9-ns commercial and the 8- ns military versions. Maximum fre- 
quency data path (fMAXo) is limited by 1/tp for the 10- and 12-ns mili- 
tary versions. 

7. This parameter is measured as the time that the previous output data 
state remains stable after the output disable signal is received. This 
delay is measured to the point at which a previous HIGH level has fall- 
en to 0.5 volts below Vqh Min. or a previous LOW level has risen to 
0.5 volts above Vql Max. 


This part has been designed with the capability to reset during system 
power-up. Following power-up, the output latches will be reset to a 
logic LOW state. To insure proper operation, the rise in Vcc must be 
monotonic and the timing constraints depicted in power-up reset 
waveforms must be satisfied. The latch enable input must be in a valid 
LOW state (Vim less than 0.8V) prior to occurrence of the 10% level 
on the monotonically rising power supply voltage. In addition, the 
latch enable signal must remain stable in that valid LOW state, as indi- 
cated, until the 90% level on the power supply voltage has been 
reached. The latch enable is allowed to change from its LOW state 
only after the indicated delay (tpR) has been observed. 
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Ordering Information 


tpD 

(ns) 

tLEO 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

7 

5.5 

CY7B339— 7PC 

P21 

Commercial 

CY7B339-7DC 

D22 

CY7B339-7JC 

J64 

CY7B339-7VC 

V21 

8 

6.5 

CY7B339 — 8DMB 

D22 

Military 

CY7B339 — 8LMB 

L64 

■ 

■ 

CY7B339— 9PC 

P21 

Commercial 

CY7B339— 9DC 

D22 

CY7B339-9JC 

J64 

CY7B339-9VC 

V21 

10 

8 

CY7B339 — 10DMB 

D22 

Military 

CY7B339 — 10LMB 

L64 

12 

9.5 

CY7B339- 12DMB 

D22 

Military 

CY7B339 — 12LMB 

L64 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

VlH 

1, 2,3 

Vil 

1,2,3 

Iix 

1, 2,3 

loz 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpD 

7, 8, 9, 10, 11 

tis 

7, 8,9, 10, 11 

tffl 

7, 8, 9, 10, 11 

tLEO 

7, 8,9, 10, 11 

tpxz 

7, 8, 9, 10, 11 

tpzx 

7, 8, 9, 10,11 


Document#: 38-00138-B 


4-180 




















































CY7C340 EPLD Family 



^^CTPRESS 
F SEMICONDUCTOR 


Multiple Array Matrix 
High-Density EPLDs 


Features 

• Erasable, user-configurable CMOS 
EPLDs capable of implementing high- 
density custom logic functions 

• Advanced 0.8-micron double-metal 
CMOS EPROM technology 

• Multiple Array Matrix architecture 
optimized for speed, density, and 
straightforward design implementa- 
tion 

— Topical clock frequency = 50 MHz 
— Programmable Interconnect Array 
(PIA) simplifies routing 
— Flexible macrocells increase utili- 
zation 

— Programmable clock control 
— Expander product terms imple- 
ment complex logic functions 

• MAX+PLUS® development system 
eases design 

— Runs on IBM PC/AT® and compat- 
ible machines 

— Hierarchical schematic capture 
with 7400 series TTL and custom 
macrofunctions 

— State machine and Boolean entry 
— Graphical delay path calculator 
— Automatic error location 
— Timing simulation 
— Graphical interactive entry of 
waveforms 


General Description 

The Cypress Multiple Array Matrix 
(MAX®) family of EPLDs provides a 
user-configurable, high-density solution 
to general-purpose logic integration re- 
quirements. With the combination of in- 
novative architecture and state-of-the-art 
process, the MAX EPLDs offer LSI den- 
sity without sacrificing speed. 

The MAX architecture makes it ideal for 
replacing large amounts of TTL SSI and 
MSI logic. For example, a 74161 counter 
utilizes only 3% of the 128 macrocells 
available in the CY7C342. Similarly, a 
74151 8-to-l multiplexer consumes less 
than 1% of the over 1,000 product terms 
in the CY7C342. This allows the designer 
to replace 50 or more TTL packages with 
just one MAX EPLD. The family comes 
in a range of densities, shown below. By 
standardizing on a few MAX building 
blocks, the designer can replace hundreds 
of different 7400 series part numbers cur- 
rently used in most digital systems. 

The family is based on an architecture of 
flexible macrocells grouped together into 
Logic Array Blocks (LABs). Within the 
LAB is a group of additional product 
terms called expander product terms. 
These expanders are used and shared by 
the macrocells, allowing complex func- 
tions of up to 35 product terms to be easi- 
ly implemented in a single macrocell. A 


Programmable Interconnect Array (PIA) 
globally routes all signals within devices 
containing more than one LAB. This ar- 
chitecture is fabricated on the Cypress ad- 
vanced 0.8-micron, double-layer-metal 
CMOS EPROM process, yielding devices 
with significantly higher integration densi- 
ty and system clock speed than the largest 
of previous generation EPLDs. 

The density and flexibility of the 
CY7C340 family is accessed using the 
MAX+PLUS development system. A PC- 
based design system, MAX+PLUS is op- 
timized specifically for the CY7C340 fam- 
ily architecture, providing efficient design 
processing. A hierarchical schematic entry 
mechanism is used to capture the design. 
State machine, truth table, and Boolean 
equation entry mechanisms are also sup- 
ported, and may be mixed with schematic 
capture. The powerful design processor 
performs minimization and logic synthe- 
sis, then automatically fits the design into 
the desired EPLD. Design verification is 
done using a timing simulator, which pro- 
vides full AC simulation, along with an in- 
teractive graphic waveform editor pack- 
age to speed waveform creation and de- 
bugging. During design processing a so- 
phisticated automatic error locator shows 
exactly where the error occurred by pop- 
ping the designer back into the schematic 
at the exact error location. 



Max Family Members 


Feature 

CY7C344 

CY7C343 

CY7C342 

CY7C341 

Macrocells 

32 

64 

128 

192 

MAX Flip-Hops 

32 

64 

128 

192 


64 

128 

256 

384 

MAX Inputs^ 

23 

35 

59 

71 

MAX Outputs 

16 

28 

52 

64 

Packages 

28H,J,W,D 

44H,J 

68H,J,R,G 

84H,J,R,G 


Key: D — DIP; G— Pin Grid Array; H— Windowed Ceramic Leaded Chip Carrier; J— J-Lead Chip Carrier; R— Windowed Pin Grid Array; 
W — Windowed Ceramic DIP 

Notes: 

1. When all expander product terras are used to implement latches. 2. With one output. 


PAL is a registered trademark of Monolithic Memories Inc. 

MAX and MAX+PLUS are registered trademarks of Altera Corporation. 

IBM and IBM PC/AT are registered trademarks of International Business Machines Corporation. 
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DEDICATED INPUTS 



MACROCELLS INTERCONNECT C340-1 

ARRAY (PIA) 

Figure 1. Key MAX Features 
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Functional Description 

The Logic Array Block 

The logic array block, shown in Figure 2, is the heart of the MAX 
architecture. It consists of a macrocell array, expander product 
term array, and an I/O block. The number of macrocells, expan- 
ders, and I/O vary, depending upon the device used. Global feed- 
back of all signals is provided within a LAB, giving each function- 
al block complete access to the LAB resources. The LAB itself is 
fed by the programmable interconnect array and dedicated input 
bus. The feedbacks of the macrocells and I/O pins feed the PIA, 
providing access to them through other LABs in the device. The 
members of the CY7C340 family of EPLDs that have a single 
LAB use a global bus, so a PIA is not needed (see Figure 3). 

The MAX Macrocell 

Traditionally, PLDs have been divided into either PLA (program- 
mable AND, programmable OR), or PAL® (programmable 
AND, fixed OR) architectures. PLDs of the latter type provide 
faster input-to-output delays, but can be inefficient due to fixed 
allocation of product terms. Statistical analysis of PLD logic de- 
signs has shown that 70% of all logic functions (per macrocell) 
require three product terms or less. 

The macrocell structure of MAX has been optimized to handle 
variable product term requirements. As shown in Figure 4 , each 
macrocell consists of a product term array and a configurable reg- 
ister. In the macrocell, combinatorial logic is implemented with 
three product terms ORed together, which then feeds an XOR 
gate. The second input to the XOR gate is also controlled by a 
product term, providing the ability to control active HIGH or ac- 
tive LOW logic and to implement T- and JK-type flip-flops. The 
MAX + PLUS software will also use this gate to implement com- 
plex mutually exclusive-OR arithmetic logic functions, or to do 


DeMorgan’s Inversion, reducing the number of product terms re- 
quired to implement a function. 

If more product terms are required to implement a given func- 
tion, they may be added to the macrocell from the expander 
product term array. These additional product terms maybe add- 
ed to any macrocell, allowing the designer to build gate-intensive 
logic, such as address decoders, adders, comparators, and com- 
plex state machines, without using extra macrocells. 

The register within the macrocell may be programmed for either 
D, T, JK, or RS operation. It may alternately be configured as a 
flow-through latch for minimum input-to-output delays, or by- 
passed entirely for purely combinatorial logic. In addition, each 
register supports both asynchronous preset and clear, allowing 
asynchronous loading of counters of shift registers, as found in 
many standard TIL functions. These registers may be clocked 
with a synchronous system clock, or clocked independently from 
the logic array. 

Expander Product Terms 

The expander product terms, as shown in Figure 5, are fed by the 
dedicated input bus, the programmable interconnect array, the 
macrocell feedback, the expanders themselves, and the I/O pin 
feedbacks. The outputs of the expanders then go to each and ev- 
ery product term in the macrocell array. This allows expanders to 
be “shared” by the product terms in the logic array block. One 
expander may feed all macrocells in the LAB, or even multiple 
product terms in the same macrocell. Since these expanders feed 
the secondary product terms (preset, clear, clock, and output en- 
able) of each macrocell, complex logic functions may be implem- 
ented without utilizing another macrocell. Likewise, expanders 
may feed and be shared by other expanders, to implement com- 
plex multilevel logic and input latches. 





Figure 2. Typical LAB Block Diagram 


Figure 3. 7C344 LAB Block Diagram 
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Figure 4. Macrocell Block Diagram 
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Figure 5. Expander Product Terms 


Functional Description (continued) 

I/O Block 

Separate from the macrocell array is the I/O control block of the 
LAB. Figure 6 shows the I/O block diagram. The three-state buffer 
is controlled by a macrocell product term and the drives the I/O 
pad. The input of this buffer comes from a macrocell within the as- 
sociated LAB. The feedback path from the I/O pin may feed other 
blocks within the LAB, as well as the PI A. 

By decoupling the I/O pins from the flip-flops, all the registers in 
the LAB are “buried,” allowing the I/O pins to be used as dedicated 
outputs, bidirectional outputs, or as additional dedicated inputs. 
Therefore, applications requiring many buried flip-flops, such as 
counters, shift registers, and state machines, no longer consume 
both the macrocell register and the associated I/O pin, as in earlier 
devices. 

The Programmable Interconnect Array 

PLD density and speed has traditionally been limited by signal 
routing; i.e., getting signals from one macrocell to another. For 
smaller devices, a single array is used and all signals are available to 
all macrocells. But as the devices increase in density, the number of 
signalsbeing routed becomes very large, increasing the amount of 
silicon used for interconnections. Also, because the signal must be 
global, the added loading on the internal connection path reduces 
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Functional Description (continued) 

the overall speed performance of the device. The MAX architec- 
ture solves these problems. It is based on the concept of small, 
flexible logic array blocks that, in the later devices, are intercon- 
nected by a PIA. 

The PIA solves interconnect limitations by routing only the sig- 
nals needed by each LAB. The architecture is designed so that 
every signal on the chip is within the PIA. The PIA is then pro- 
grammed to give each LAB access to the signals that it requires. 
Consequently, each LAB receives only the signals needed. This 
effectively solves any routing problems that may arise in a design 
without degrading the performance of the device. Unlike masked 
or programmable gate arrays, which induce variable delays de- 
pendent on routing, the PIA has a fixed delay from point to point. 
This eliminates undesired skews among logic signals, which may 
cause glitches in internal or external logic. 

MAX+PLUS Development System Description 

The PLDS-MAX+PLUS (Programmable Logic Design System) 
is a unified CAE system for designing logic with Cypress’s 
CY7C340 family of EPLDs (Figure 7). PLDS-MAX+PLUS in- 
cludes design entry, design processing, timing simulation, and de- 
vice programming support. PLDS-MAX+PLUS runs on IBM 
PS/2, PC-AT, or compatible machines, and provides tools to 
quickly and efficiently create and verify complex logic designs. 

The MAX+PLUS software compiles designs for MAX EPLDs 
in minutes. Designs may be entered with a variety of design entry 
mechanisms. MAX+PLUS supports hierarchical entry of both 
Graphic Design Files (GDFs) with the MAX+PLUS Graphic 
Editor, and Text Design Files (TDFs) with the Advanced Hard- 
ware Description Language (AHDL). The Graphic Editor offers 
advanced features such as multiple hierarchy levels, symbol edit- 
ing, and a library of 7400 series devices as well as basic SSI gates. 
AHDL designs may be mixed into any level of the hierarchy or 
used on a standalone basis. AHDL is tailored especially for 
EPLD designs and includes support for complex Boolean and 
arithmetic functions, relational comparisons, multiple hierarchy 
levels, state machines with automatic state variable assignment, 
truth tables, and function calls. 


I/O OUTPUT 



Figure 6. I/O Block Diagram 


In addition to multiple design entry mechanisms, MAX+PLUS 
includes a sophisticated compiler that uses advanced logic synthe- 
sis and minimization techniques in conjunction with heuristic fit- 
ting rules to efficiently place designs within MAX EPLDs. A pro- 
gramming file created by the compiler is then used by 
MAX+PLUS to program MAX devices with the QP2-MAX 
programming hardware. 

Simulations may be performed with a powerful, event-driven tim- 
ing simulator. The MAX+PLUS Simulator interactively displays 
timing results in the MAX+PLUS Waveform Editor. Hardcopy 
table and waveform output is also available. With the Waveform 
Editor, input vector waveforms may be entered, modified, 
grouped, and ungrouped. In addition, the Waveform Editor com- 
pares simulation runs and highlights the differences. 

The integrated structure of MAX+PLUS provides features such 
as automatic error location and delay prediction. If a design con- 
tains an error in either a schematic or a text file, MAX+PLUS 
flags the error and takes the user to the actual location of the er- 
ror in the original schematic or text file. In addition, propagation 
delays of critical paths may be determined in both the Graphic 
and Text Editors with the delay predictor. After the source and 
destination nodes are tagged, the shortest and longest timing de- 
lays are calculated. 

MAX+PLUS provides a seamless design framework using a con- 
sistent graphical user interface throughout. This framework sim- 
plifies all stages of the design cycle: design entry, processing, veri- 
fication, and programming. In addition, MAX+PLUS offers 
online help to aid the user. 

Design Entry 

MAX+PLUS offers both graphic and text design entry methods. 
GDFs are entered with the MAX+PLUS Graphic Editor; Bool- 
ean equations, state machines, and truth tables may be entered 
with the MAX+PLUS Test Editor using AHDL. The ability to 
freely mix graphics and text files at all levels of the design hierar- 
chy and to use either a top-down or bottom-up design method 
makes design entry simple and versatile. 

Graphic Editor 

The Graphic Editor provides a mouse-driven, multi-windowed en- 
vironment in which commands are entered with pop-up menus or 
simple keystrokes. The Hierarchy Display window, shown at the 
top, lists all schematics used in a design. The designer navigates 
the hierarchy by placing the cursor on the name of the design to be 
edited and clicking the left mouse button. The Total View window 
(next to the Hierarchy window) shows the entire design. By click- 
ing on an area in this window, the user is moved to that area of the 
schematic. The Error Report window lists all warnings and errors 
in the compiled design; selecting an error with the cursor high- 
lights the problem node and symbol. A design is edited in the main 
area, which may be enlarged by closing the auxiliary windows. 

When entering a design, the user may choose from a library of 
over two hundred 7400 series and special-purpose macrofunc- 
tions that are all optimized for MAX architecture. In addition, 
the designer may create custom functions that can be used in any 
MAX+PLUS design. 

To take advantage of the hierarchy features, the user first saves 
the entered design so the Graphic Editor can automatically 
create a symbol representing the design. This symbol may be 
used in a higher-level schematic or in another design. It may also 
be modified with the Symbol Editor. 
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Graphic Editor (continued) 

Thg-and-drag editing is used to move individual symbols or entire 
areas. Lines stay connected with orthogonal rubberbanding. A 
design may be printed on an Epson FX-compatible printer, or 
plotted on an HP- or Houston Instruments -compatible plotter. 

Symbol Editor 

The MAX+PLUS Symbol Editor enables the designer to create 
or modify a custom symbol representing a GDF or TDF. It is also 
possible to modify input and output pin placement of an auto- 
matically generated symbol. 

The created symbol represents a lower-level design, described by 
a GDF or TDF. The lower-level design represented by the sym- 
bol may be displayed with a single command that invokes either 
the Graphic Editor for schematics or the Text Editor for AHDL 
designs. 

AHDL 

The Advanced Hardware Description Language (AHDL) is a 
high-level, modular language used to create logic designs for 
MAX EPLDs. It is completely integrated into MAX+PLUS, so 
AHDL files may be created, edited, compiled, simulated, and 
programmed from within MAX+PLUS. 

AHDL provides support for state machine, truth tables, and 
Boolean equations, as well as arithmetic and relational opera- 
tions. AHD L is h ierarchical, which allows frequently used func- 
tions such as TTL and bus macrofunctions to be incorporated in a 
design. AHDL supports complex arithmetic and relational opera- 
tions, such as addition, subtraction, equality, and magnitude com- 
parisons, with the logic functions automatically generated. Stan- 
dard Boolean functions, including AND, OR, NAND, NOR, 
XOR, and SNOR are also included. Groups are fully supported 
so operations may be performed on groups as well as on single 
variables. AHDL also allows the designer to specify the location 
of nodes within MAX EPLDs. Together, these features enable 
complex designs to be implemented in a concise, high-level de- 
scription. 

Text Editor 

The MAX+PLUS Text Editor enables the user to view and edit 
text files within the MAX+PLUS environment. Any ASCII text 
file, including Vector Files, Thble Files, Report Files, and AHDL 
Text Design Files (TDFs), may be viewed and edited without hav- 
ing to exit to DOS. 

The Text Editor parallels the Graphic Editor’s menu structure. It 
has a Hierarchy Display and a Total View window for moving 
through the hierarchy levels and around the design. It includes 
automatic error location and hierarchy traversal. If an error is 
found in a TDF during compilation, the Text Editor is automati- 
cally invoked and the line of AHDL code where the error oc- 
curred is highlighted. In addition, a design may use both text and 
graphic files. As the designer traverses the hierarchy, the Text 
Editor is invoked for text files, and the Graphic Editor is invoked 
for schematics. 

Symbol Libraries 

The library provided with MAX+PLUS contains the most com- 
monly used 7400 series devices such as counters, decoders, en- 
coders, shift registers, flip-flops, latches, and multipliers, as well 
as special bus macrofunctions, all of which increase design pro- 
ductivity. Because of the flexible architecture of MAX EPLDs 
(that includes asynchronous preset and clear), true TTL device 
emulation is achieved. Cypress also provides special-purpose bus 


macrofunctions for designs that use buses. All macrofunctions 
have been optimized to maximize speed and utilization. Refer to 
the MAX +PLUS TTL MacroFunctions manual for more informa- 
tion on TTL macrofunctions. 

Design Processing 

The MAX+PLUS Compiler processes MAX designs. The Com- 
piler offers options that speed the processing and analysis of a de- 
sign. The user can set the degree of detail of the Report File and 
the maximum number of errors generated. In addition, the user 
may select whether or not to extract a netlist file for simulation. 
The Compiler compiles a design in increments. If a design has 
been previously processed, only the portion of the design that has 
been changed is re -extracted, which decreases the compilation 
time. This “Make” facility is an automatic feature of the Compile 
command. 

The first module of the Compiler, the Compiler Netlist Extractor, 
extracts the netlist that is used to define the design from each file. 
At this time, design rules are checked for any errors. If errors are 
found, the Graphic Editor is invoked when the error appears in a 
GDF, and the Text Editor is invoked when the error appears in a 
TDF. The Error Report window in both editors highlights the lo- 
cation of the error. A successfully extracted design is built into a 
database to be used by the Logic Synthesizer. 

The Logic Synthesizer module translates and optimizes the user- 
defined logic for the MAX architecture. Any unused logic within 
the design is automatically removed. The Logic Synthesizer uses 
expert system synthesis rules to factor and map logic within the 
multilevel MAX architecture. It then chooses the approach that 
insures the most efficient use of silicon resources. 

The next module, the Fitter, uses heuristic rules to optimally 
place the synthesized design into the chosen MAX EPLD. For 
MAX devices that have a Programmable Interconnect Array 
(PIA), the Fitter also routes the signals across this interconnect 
structure, so the designer doesn’t have to worry about placement 
and routing issues. A Report File (.RPT) is issued by the Fitter, 
which shows design implementation as well as any unused re- 
sources in the EPLD. The designer can then determine how 
much additional logic may be placed in the EPLD. 

A Simulator Netlist File (.SNF) may be extracted from the com- 
piled design by the Simulator Netlist Extractor if simulation is de- 
sired. Finally, the Assembler creates a Programmer Object File 
(.POF) from the compiled design. This file is used with the 
QP2- MAX programming hardware to program the desired part. 

Delay Prediction and Probes 

MAX+PLUS includes powerful analysis tools to verify and ana- 
lyze the completed design. Delay analysis with the delay predictor 
may be performed interactively in the Graphic Editor, or in the 
Simulator. The Simulator is interactive and event-driven, yielding 
true timing and functional characteristics of the compiled design. 

The delay predictor provides instant feedback about the timing of 
the processed design. After selecting the start point and end point 
of a path, the designer may determine the shortest and longest 
propagation delays of speed-critical paths. 

Also, a designer may use probes to mark internal nodes in a de- 
sign. The designer may enter a probe by placing the cursor on any 
node in a graphic design, selecting the SPE (Symbol:Probe:En- 
ter) command, and then entering a unique name to define the 
probe. This name may then be used in the Graphic Editor, Simu- 
lator, and Waveform Editor to reference that node, so that 
lengthy hierarchical path names are avoided. 
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Simulator 

Input stimuli can be defined with a straightforward vector input 
language, or waveforms can be directly drawn using the Wave- 
form Editor. Outputs may also be viewed in the Waveform Edi- 
tor, or hardcopy table and waveform files may be printed. 

The Simulator used the Simulator Netlist File (SNF) extracted 
from the compiled design to perform timing simulation with 
1/10-nanosecond resolution. A Command File may be used for 
batch operation, or commands may be entered interactively. Sim- 
ulator commands allow the user to halt the simulation dependent 
on user-defined conditions, to force and group nodes, and per- 
form AC detection. 

If flip-flop set-up or hold times have been violated, the Simulator 
warns the user. In addition, the minimum pulse width and period 
of oscillation may be defined. If a pulse is shorter than the mini- 
mum pulse width specified, or if a node oscillates for longer than 
the specified time, the Simulator issues a warning. 

Waveform Editor 

The MAX+ PLUS Waveform Editor provides a mouse-driven en- 
vironment in which timing waveforms may be viewed and edited. 
It functions as a logic analyzer, enabling the user to observe simu- 
lation results. Simulated waveforms may be viewed and manipu- 
lated at multiple zoom levels. Nodes may be added, deleted, and 
combined into buses, which may contain up to 32 signals repre- 
sented in binary, octal, decimal, or hexadecimal format. Logical 
operators may also be performed on pairs of waveforms, so that 
waveforms maybe inverted, ORed, ANDed, or XORed together. 

The Waveform Editor includes sophisticated editing features to 
define and modify input vectors. Input waveforms are created 
with the mouse and familiar text editing commands. Waveforms 
may be copied, patterns may be repeated, and blocks may be 
moved and copied. For example, all or part of a waveform may be 
contracted to simulate the increase in clock frequency. 

The Waveform Editor also compares and highlights the differ- 
ence between two different simulations. A user may simulate a 
design, observe and edit the results, and then resimulate the de- 
sign, and the Waveform Editor will show the results superim- 
posed upon each other to highlight the differences. 

MAX + PLUS Timing Analyzer (MTA) 

The MAX+PLUS Timing Analyzer (MTA) provides user-confi- 
gurable reports that assist the designer in analyzing critical delay 
paths, set-up and hold timing, and overall system performance of 
any MAX EPLD design. Critical paths identified by these reports 
may be displayed and highlighted. 

Timing delays between multiple source and destination nodes 
may be calculated, thus creating a connection matrix giving the 
shortest and longest delay paths between all source and destina- 
tion nodes specified. Or, the designer may specify that the de- 
tailed paths and delays between specific sources and destinations 
be shown. 

The set-up/hold option provides set-up and hold requirements at 
the device pins for all pins that feed the D, CLK, or ENABLE 
inputs of flip-flops and latches. Critical source nodes may be spe- 
cified individually, or set-up and hold at all pins may be calcu- 
lated. This information is then displayed in a table, one set of set- 
up and hold times per flip-flop/latch. 

The MTA also allows the user to print a complete list of all acces- 
sible nodes in a design; i.e., all nodes that may be displayed dur- 
ing simulation or delay prediction. 


All MTA options may be listed in an MTA command file. With 
this file, the user may specify all information needed to configure 
the output. 

SNF2GDF Converter 

SNF2GDF converts the SNF into logic schematics represented 
with basic gates and flip-flop elements. It uses the SNF’s delay 
and connection information and creates a series of schematics 
fully annotated with propagation delay and set-up and hold infor- 
mation at each logic gate. Certain speed paths of a design may be 
specified for conversion, so the user may graphically analyze only 
the paths considered critical. 

If State Machine or Boolean Equation design entry is used, 
SNF2GDF shows how the high-level description has been synthe- 
sized and placed into the MAX architecture. 

Device Programming 

PLDS-MAX contains the basic hardware and software for pro- 
gramming the MAX EPLD family. Adapters are included for 
programming the CY7C344 (DIP and PLCC) and CY7C342 
(PLCC) devices. Additional adapters supporting other MAX de- 
vices may be purchased separately. MAX+PLUS programming 
software drives the QP2-MAX programming hardware. The de- 
signer can use MAX+PLUS to program and verify MAX 
EPLDs. If the security bit of the device is not set to ON, the de- 
signer may also read the contents of a MAX device and use this 
information to program additional devices. 

System Requirements 

Minimum System Configuration 

IBM PS/2 model 50 or higher, PC/AT or compatible 
computer. 

PC-DOS version 3.1 or higher. 

640 Kbytes RAM. 

EGA, VGA or Hercules monochrome display. 

20-MB hard disk drive. 

1.2- MB 5 l A" or 1.44-MB 3 Vi" floppy disk drive. 
Three-button serial port mouse. 

Recommended System Configuration 

IBM PS/2 model 70 or higher, or Compaq 386 20-MHz 
computer. 

PC-DOS version 3.3. 

640 Kbytes of RAM plus 1 MB of expanded memory with LIM 

3.2- compatible EMS driver. 

VGA graphics display. 

20-MB hard disk drive. 

1.2- MB 5VaI or 1.44-MB 3VH floppy disk drive. 

Three-button serial port mouse. 
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Ordering Information Device Adapters 


CY3200 MAX+PLUS System including: 

CY3340 

Adapterfor CY7C341 in PLCCpackages. 

CY3201 

MAX+PLUS software, manuals, 

CY3340F 

Adapter for CY7C341 in PGApackages. 


and key. 

CY3342 

Adapterfor CY7C342 in PLCCpackages. 

CY3202 

QP2-MAX PLD programmer with 
CY3342 and CY3344 adapters. 

CY3342F 

Adapterfor CY7C342 in Flatpack 
packages. 

CY3220 MAX+PLUS II System including: 

CY3342R 

Adapter for CY7C342 in PGApackages. 

CY3221 

MAX+PLUS II software for Win- 
dows 386, manuals, and key. 

CY3344 

Adapterfor CY7C344 in DIP and PLCC 
packages. 

CY3202 

QP2-MAX PLD programmer with 
CY3342 and CY3344 adapters. 

CY33435 

Adapterfor CY7C343 in PLCCpackages. 
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192-Macrocell MAX®) EPLD 


Features 

• 192 macrocells in 12 LABs 

• 8 dedicated inputs, 64 bidirectional 
I/O pins 

• Programmable interconnect array 

• 384 expander product terms 

• Available in 84-pin HLCC, PLCC, and 
PGA packages 

Functional Description 

The CY7C341 is an Erasable Program- 
mable Logic Device (EPLD) in which 
CMOS EPROM cells are used to configure 
logic functions within the device. The 
MAX architecture is 100% user configur- 
able allowing the devices to accommodate 
a variety of independent logic functions. 

The 192 macrocells in the CY7C341 are di- 
vided into 12 Logic Array Blocks (LABs), 
16 per LAB. There are 384 expander prod- 
uct terms, 32 per LAB, to be used and 
shared by the macrocells within each LAB. 
Each LAB is interconnected with a pro- 
grammable interconnect array, allowing all 
signals to be routed throughout the chip. 

The speed and density of the CY7C341 al- 
lows it to be used in a wide range of appli- 
cations, from replacement of large 
amounts of 7400 series TTL logic, to com- 
plex controllers and multifunction chips. 
With greater than 37 times the functionality 
of 20-pin PLDs, the CY7C341 allows the 
replacement of over 75 TTL devices. By 
replacing large amounts of logic, the 
CY7C341 reduces board space, part count, 
and increases system reliability. 

Each LAB contains 16 macrocells. In 
LABs A, F, G, and L, 8 macrocells are 
connected to VO pins and 8 are buried, 
while for LABs B, C, D, E, H, I, J, and K, 
4 macrocells are connected to I/O pins 
and 12 are buried. Moreover, in addition 
to the I/O and buried macrocells, there 
are 32 single product term logic expanders 
in each LAB. Their use greatly enhances 
the capability of the macrocells without 
increasing the number of product terms in 
each macrocell. 

Selection Guide 


Logic Array Blocks 

There are 12 logic array blocks in the 
CY7C341. Each LAB consists of a macro- 
cell array containing 16 macrocells, an ex- 
pander product term array containing 32 
expanders, and an I/O block. The LAB is 
fed by the programmable interconnect 
array and the dedicated input bus. All 
macrocell feedbacks go to the macrocell 
array, the expander array, and the pro- 
grammable interconnect array. Expan- 
ders feed themselves and the macrocell 
array. All I/O feedbacks go to the pro- 
grammable interconnect array so that 
they may be accessed by macrocells in 
other LABs as well as the macrocells in 
the LAB in which they are situated. 

Externally, the CY7C341 provides 8 dedi- 
cated inputs, one of which may be used as 
a system clock. There are 64 I/O pins that 
may be individually configured for input, 
output, or bidirectional data flow. 

Programmable Interconnect Array 

The Programmable Interconnect Array 
(PIA) solves interconnect limitations by 
routing only the signals needed by each 
logic array block. The inputs to the PIA 
are the outputs of every macrocell within 
the device and the I/O pin feedback of ev- 
ery pin on the device. 

Unlike masked or programmable gate ar- 
rays, which induce variable delay depen- 
dent on routing, the PIA has a fixed delay. 
This eliminates undesired skews among 
logic signals, which may cause glitches in 
internal or external logic. The fixed delay, 
regardless of programmable interconnect 
array configuration, simplifies design by 
assuring that internal signal skews or races 
are avoided. The result is ease of design 
implementation, often in a single pass, 
without the multiple internal logic place- 
ment and routing iterations required for a 
programmable gate array to achieve de- 
sign timing objectives. 

Timing Delays 

Timing delays within the CY7C341 may be 
easily determined using MAX + PLUS® 


software or by the model shown in 
Figure 1. The CY7C341 has fixed internal 
delays, allowing the user to determine the 
worst case timing delays for any design. 
For complete timing information, the 
MAX + PLUS software provides a timing 
simulator. 

Design Recommendations 

For proper operation, input and output 
pins must be constrained to the range 
GND <. (Vin or Vout) ^ Vcc- Unused 
inputs must always be tied to an appropri- 
ate logic level (either Vcc or GND). 
Each set of Vcc and GND pins must be 
connected together directly at the device. 
Power supply decoupling capacitors of at 
least 0.2 pF must be connected between 
Vcc and GND. For the most effective de- 
coupling, each Vcc pin should be sepa- 
rately decoupled to GND, directly at the 
device. Decoupling capacitors should 
have good frequency response, such as 
monolithic ceramic types. 

Design Security 

The CY7C341 contains a programmable 
design security feature that controls the 
access to the data programmed into the 
device. If this programmable feature is 
used, a proprietary design implemented 
in the device cannot be copied or re- 
trieved. This enables a high level of de- 
sign control to be obtained since pro- 
grammed data within EPROM cells is in- 
visible. The bit that controls this func- 
tion, along with all other program data, 
may be reset simply by erasing the device. 

The CY7C341 is fully functionally tested 
and guaranteed through complete testing 
of each programmable EPROM bit and 
all internal logic elements thus ensuring 
100% programming yield. 

The erasable nature of these devices al- 
lows test programs to be used and erased 
during early stages of the production 
flow. The devices also contain on-board 
logic test circuitry to allow verification of 
function and AC specification once en- 
capsulated in non-windowed packages. 



7C341-30 

7C341-35 

7C34I-40 

Maximum Access Time (ns) 

30 

35 

40 

Maximum Operating 

Current (mA) 

Commercial 

380 

380 


Industrial 

480 

480 


Military 


480 

480 

Maximum Standby 

Current (mA) 

Commercial 

360 

360 


Industrial 

435 

435 


Military 


435 

435 


MAX and MAX+PLUS are registered trademarks of Altera Corporation. 
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Pin Configurations 
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Top View 
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Figure 1. CY7C341 Internal Timing Model 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 °C to + 150 °C 

Ambient Temperature with 

Power Applied 0 ° C to + 70 ° C 

Maximum Junction Temperature 

(Under Bias) 150° C 

Supply Voltage to Ground Potential - 2.0V to +7.0V 

Maximum PowerDissipation 2500 mW 

DC Vcc or GND Current 500 mA 

Electrical Characteristics Over the Operating Range! 2 ] 


PRELIMINARY 


CY7C341 


DC Output Current, per Pin - 25 mA to +25 mA 

DC Input Voltage! 1 ] - 2.0V to +7.0V 

DC Program Voltage -2.0V to + 13.5V 


Operating Range 


Range 

Commercial 

Industrial 

Military 


Ambient 

Temperature Vcc 

0°Cto +70°C 5V ± 5 % 

~~ -40°Cto +85°C 5V ± 10% 

- 55 ° C to + 125 ° C (Case) 5V ± 10% 


Parameters 


VoH 



tR (Recommended) 


I tp (Recommended) 

Capacitance! 6 ] 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level 


Input LOW Level 


Input Current 


Output Leakage Current 


Output Short 
Circuit Current 


Power Supply 
Current (Standby) 


Power Supply 
Current! 5 ] 


Input Rise Time 


Input Fall Time 


Test Conditions 

Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8 mA 




Parameters 

Description 

Qn 

Input Capacitance 


Output Capacitance 


GND < Vin < V CC 


Vq = Vcc or GND 


V CC = Max., Vqut = GND! 3 ’ 4 ] 


Vi = V C c or GND 
(No Load) 


Vi = V CC or GND (No Load) 
f = l.OMHzP- 5 ! 


Test Conditions 


T A = 25°C,f=lMHz, 
V CC = 5.0V 



0.45 

V 

Vcc+0.3 

V 

0.8 

V 

+ 10 

uA 

+40 

uA 

-90 

mA 

360 

mA 

435 

mA 

380 

mA 

480 

mA 

100 

ns 


Max. 

| Units 

10 

P 

F 


1 . Minimum DC input is - 0.3V. During transitions, the inputs may un- 
dershoot to - 2.0V for periods less than 20 ns. 

2. Typical values are for T A = 25 °C and Vcc = 5 V. 

3. Guaranteed but not 100% tested. 

4. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 

AC Test Loads and Waveforms 

R1 464X1 R1 464X1 



INCLUDING 
JIG AND 
SCOPE 



5. Thisparameterismeasuredwithdeviceprogrammedasa 16-bitcount- 
er in each LAB and is tested periodically by sampling production 
material. 

6. Part (a) in AC Test Load and Waveforms is used for all parameters ex- 
cept t£R and txz? which is used for part (b) in AC Test Load and Wave- 
forms. All external timing parameters are measured referenced to ex- 
ternal pins of the device. 


ALL INPUT PULSES 



Equivalent to: TH^VENIN EQUIVALENT (commercial/military) 

163-0, 

OUTPUT O W V O 1.75V 
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External Synchronous Switching Characteristics Over the Operating Ranged 


Description 


Dedicated Input to Combinatorial 
Output Delay! 7 ! 


I/O Input to Combinatorial 
Output Delay! 8 ! 


Dedicated Input to Combinatorial 
Output Delay with Expander Delay! 9 ! 


I/O Input to Combinatorial 

Output Delay with Expander Delay! 3 ’ 10 ! 


Input to Output Enable Delays V J 


Min. Max. Min. Max. Min. Max. Units 


Input to Output Disable Delayl b J 


Synchronous Clock Input to 
Output Delay 


Synchronous Clock to Local Feedback 
to Combinatorial Output! 3 ’ n l 


Dedicated Input or Feedback Set-up 
Time to Synchronous Clock Output! 6 ’ 12 1 


Com’l 20 


I/O Input Set-up Time to 
Synchronous Clock Inputt 8 ] 


ComT 39 


Input Hold Time from Synchronous 
Clock Inpu#] 


Com’l 0 


Synchronous Clock Input High Time 


ComT 10 


Synchronous Clock Input Low Time 


ComT 10 


Asynchronous Clear Width! 3 ’ b l 


ComT 30 


Asynchronous Clear Recovery! 3 ’ V J 


ComT 30 


Asynchronous Clear to Registered 
Output Delay! 5 ] 


Asynchronous Preset Width! 3 ’ b l 


ComT 30 


Asynchronous Preset Recovery Time! 3 ’ b J ComT 30 
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External Synchronous Switching Characteristics Over the Operating Ranged (continued) 


Parameter 

Description 

7C341— 30 

7C341-35 

7C341-40 



Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpo 

Asynchronous Preset to Registered 

Output Delayf 6 ! 

Com’l 


30 


35 



ns 

Mil 




35 


40 

tCF 

Synchronous Clock to Local 

Feedback Inputt 3 - 13 1 

Com’l 


3 


5 



ns 

Mil 




5 


7 

tp 

External Synchronous Clock Period 

(1Amax3)P1 

Com’l 

20 


25 




ns 

Mil 



25 


30 


f MAXl 

External Feedback Maximum Frequency 
(l/(tcoi + tsi))l 3 ' 14 > 

Com’l 

27.7 


22.2 




MHz 

Mil 



22.2 


19.6 


fMAX2 

Internal Local Feedback Maximum Frequen- 
cy, lesser of (l/(t S i + tcp)) or (l/tcoi) [3, ^ 5] 

Com’l 

43 


33 




MHz 

Mil 



33 


28.5 


f MAX3 

Data Path Maximum Frequency, least of 
l/(twL + t\vH), l/(tsi + tn), or (1/tcoi)^ 3, 16 ^ 

Com’l 

50 


40.0 




MHz 

Mil 



40.0 


33.3 


f\!AX4 

Maximum Register Toggle Frequency 
(l/CwL + twi^ 17 ^ 

Com’l 

50.0 


40.0 




MHz 

Mil 



40.0 


33.3 


tQH 

OutputData StableTime from Synchronous 
Clock Input! 3 - 18 1 

Com’l 

3 


3 




ns 

Mil 



3 


3 



Notes: 

7. This specification is a measure of the delay from input signal applied 
to a dedicated input to combinatorial output on any output pin. This 
delay assumes no expander terms are used to form the logic function. 
When this note is applied to any parameter specification it indicates 
that the signal (data, asynchronous clock, asynchronous clear, and/or 
asynchronous preset) is applied to a dedicated input only and no signal 
path (either clock or data) employs expander logic. 

If an input signal is applied to an I/O pin an additional delay equal to 
tpiA should be added to the comparable delay for a dedicated input. 
If expanders are used, add the maximum expander delay t^xp to the 
overall delay for the comparable delay without expanders. 

8. This specification is a measure of the delay from input signal applied 
to an I/O macrocell pin to any output. This delay assumes no expander 
terms are used to form the logic function. 

9. This specification is a measure of the delay from an input signal applied 
to a dedicated input to combinatorial output on any output pin. This 
delay assumes expander terms are used to form the logic functions and 
includes the worst-case expander logic delay for one pass through the 
expander logic. 

10. This specification is a measure of the delay from an input signal applied 
to an I/O macrocell pin to any output. This delay assumes expander 
terms are used to form the logic function and includes the worst-case 
expander logic delay for one pass through the expander logic. This pa- 
rameter is tested periodically by sampling production material. 

1 1. This specification is a measure of the delay from synchronous register 
clock to internal feedback of the register output signal to the input of 
the LAB logic array and then to a combinatorial output. This delay as- 
sumes no expanders are used, register is synchronously clocked and all 
feedback is within the same LAB. This parameter is tested periodically 
by sampling production material. 


12. If data is applied to an I/O input for capture by a macrocell register, the 
VO pin set-up time minimums should be observed. These parameters 
are ts 2 for synchronous operation and tAS2 f° r asynchronous opera- 
tion. 

13. This specification is a measure of the delay associated with the internal 
register feedback path. This is the delay from synchronous clock to 
LAB logic array input. This delay plus the register set-up time, tsi, is 
the minimum internal period for an internal synchronous state ma- 
chine configuration. This delay is for feedback within the same LAB. 
This parameter is tested periodically by sampling production material. 

14. This specification indicates the guaranteed maximum frequency, in 
synchronous mode, at which a state machine configuration with exter- 
nal feedback can operate. It is assumed that all data inputs and feed- 
back signals are applied to dedicated inputs. All feedback is assumed 
to be local originating within the same LAB. 

15. This specification indicates the guaranteed maximum frequency at 
which a state machine, with internal-only feedback, can operate. If reg- 
ister output states must also control external points, this frequency can 
still be observed as long as this frequency is less than 1/tcoi- 

16. This frequency indicates the maximum frequency at which the device 
may operate in data path mode (dedicated input pin to output pin). 
This assumes data input signals are applied to dedicated input pins and 
no expander logic is used. If any of the data inputs are I/O pins, t $2 is 
the appropriate t$ for calculation. 

17. This specification indicates the guaranteed maximum frequency, in 
synchronous mode, at which an individual output or buried register can 
be cycle by a clock signal applied to the dedicated clock input pin. 

18. This parameter indicates the minimum time after a synchronous regis- 
ter clock input that the previous register output data is maintained on 
the output pin. 
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External Asynchronous Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

7C341-30 

7C341-35 

7C341-40 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tACOl 

Dedicated Asynchronous Clock Input 
to Output Delay! 6 ! 

Com’l 


30 


35 



ns 

Mil 




35 


45 

tAC02 

Asynchronous Clock Input to Local 
Feedback to Combinatorial Output ! 19 ! 

Com’l 


46 


55 



ns 

Mil 




55 


64 

tASl 

Dedicatedlnput or FeedbackSet-up Time to 
Asynchronous Clock Input! 6 ! 

Com’l 

6 


8 




ns 

Mil 



8 


10 


tAS2 

I/O Input Set-Up Time to 

Asynchronous Clock Input! 6 ! 

ComT 

27 


30 




ns 

Mil 



30 


33 


tAH 

Input Hold Time from Asynchronous 

Clock Input! 6 ! 

ComT 

8 


10 




ns 

Mil 



10 


12 


tAWH 

Asynchronous Clock Input 

HIGH Time! 6 ! 

ComT 

14 


16 




ns 

Mil 



16 


20 


tAWL 

Asynchronous Clock Input 

LOW Time! 6 ’ 20 ! 

ComT 

11 


14 




ns 




14 


20 


tACF 

Asynchronous Clock to Local 

Feedback Input! 21 ! 





22 



ns 

Mil 




22 


26 

tAP 

External Asynchronous Clock Period 
(l/tMAX4) 

ComT 

25 


30 




ns 

Mil 



30 


40 



External Feedback Maximum Frequency in 
Asynchronous Mode l/(tACOl + Iasi)! 22 ! 

ComT 

27 


23 




MHz 

Mil 



23 


18 


fMAXA2 

Maximum Internal Asynchronous 
Frequency! 23 ! 

ComT 

40 


33.3 




MHz 

Mil 



33.3 


25 



Data Path Maximum Frequency in 
AsynchronousMode! 24 ! 

ComT 

33.3 


28.5 




MHz 

Mil 



28.5 


22.2 


fMAXA4 

Maximum Asynchronous Register 

Toggle Frequency l/(t A WH + 1awl) [25] 

ComT 

40 


33.3 




MHz 

Mil 



33.3 


25 


tAOH 

Output Data Stable Time from 
Asynchronous Clock Input! 26 ! 

ComT 

15 


15 




ns 

Mil 



15 


15 



Notes: 

19. This specification is a measure of the delay from an asynchronous reg- 
ister clock input to internal feedback of the register output signal to the 
input of the LAB logic array and then to a combinatorial output. This 
delay assumes no expanders are used in the logic of combinatorial out- 
put or the asynchronous clock input. The clock signal is applied to the 
dedicated clock input pin and all feedback is within a single LAB. This 
parameter is tested periodically by sampling production material. 

20. This parameter is measured with a positive-edge-triggered clock at the 
register. For negative-edge triggering, the tAWH and tAWL parameters 
must be swapped. If a given input is used to clock multiple registers 
with both positive and negative polarity, tAWH should be used for both 
tAWH and tAWL- 

21 . This specification is a measure of the delay associated with the internal 
register feedback path for an asynchronous clock to LAB logic array in- 
put. This delay plus the asynchronous register set-up time, tAsi, is the 
minimum internal period for an internal asynchronously clocked state 
machine configuration. This delay is for feedback within the same 
LAB, and assumes there is no expander logic in the clock path and the 
clock input signal is applied to a dedicated input pin. This parameter 
is tested periodically by sampling production material. 

22. This specification indicates the guaranteed maximum frequency at 
whichan asynchronously clocked state machine configuration with ex- 


ternal feedback can operate. It is assumed that all data inputs, clock in- 
puts, and feedback signals are applied to dedicated inputs, and that no 
expander logic is employed in the clock signal path or data path. 

23. This specification indicates the guaranteed maximum frequency at 
which an asynchronously clocked state machine with internal-only 
feedback can operate. This parameter is determined by the lesser of 
(1/tACF + tASl)) or (l/(tAWH +tAWL»- If register output states must 
also control external points, this frequency can still be observed as long 
as this frequency is less than 1/tACOl- 

24. This frequency is the maximum frequency at which the device may op- 
erate in the asynchronously clocked data path mode. This specification 
is determined by the least of l/(tAWH + tAWL)> l/(tASl + tAH) ° r 
1/tACOl- h assumes data and clock input signals are applied to dedi- 
cated input pins and no expander logic is used. 

25. This specification indicates the guaranteed maximum frequency at 
which an individual output or buried register can be cycled in asynchro- 
nously clocked mode by a clock signal applied to an external dedicated 
input pin. 

26. This parameter indicates the minimum time that the previous register 
output data is maintained on the output after an asynchronous register 
clock input applied to an external dedicated input pin. 
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Switching Waveforms 

External Combinatorial 

DEDICATED INPUT/ " 
I/O INPUT 


COMBINATORIAL 

OUTPUT 


COMBINATORIAL 
REGISTERED OUTPUT 


HIGH IMPEDANCE 
3-STATE 


> 

( 


■* tpDl f 7 VtpD2^ 



yc 


h t ER [81 - 

1 

A 

1 

l 

L tEA I3.7] ,J 

7 

VALID OUTPUT 

s .... .... - 

s 


HIGH-IMPEDANCE 

3-STATE 


External Synchronous 



External Asynchronous 
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Internal Switching Characteristics Over the Operating Ranged 


Parameters 


tlN 


Description 


Dedicated Input Pad and 
Buffer Delay 


I/O Input Pad and 
Buffer Delay 


Expander Array Delay 


Logic Array Data Delay 


Logic Array Control Delay 


Output Buffer and Pad Delay 


Output Buffer Enable Delayl 2 '1 


Output Buffer Disable Delay 


Register Set-Up Time Relative to 
Clock Signal at Register 


Register Hold Time Relative to 
Clock Signal at Register 


Flow-Through Latch Delay 


Register Delay 


Transparent Mode Delayf 28 ! 


Min. I Max. Min. Max. Min. Max. 


Clock High Time 


Clock Low Time 


Asynchronous Clock Logic Delay 


Synchronous Clock Delay 


Feedback Delay 


Asynchronous Register Preset Time 


Asynchronous Register Clear Time 


Asynchronous Preset and 
Clear Pulse Width 


tpcR Asynchronous Preset and 

Clear Recovery Time 


tpjA Programmablelnterconnect 

Array Delay Time 


Notes: 

27. Sample tested only for an output change of 500 mV. 



28. This specification guarantees the maximum combinatorial delay asso- 
ciated with the macrocell register bypass when the macrocell is confi- 
gured for combinatorial operation. 
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Switching Waveforms (continued) 
Internal Combinatorial 
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INPUT PIN ^ 

< 


— * 

< 

_Q. 

o 


I/O PIN ^ 

o 
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EXPANDER \ 

ARRAY DELAY 7 

< 



** tuvc, tLAD *■ 


LOGIC ARRAY \ 

INPUT 7 
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LOGIC ARRAY \ 

OUTPUT 7 
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Internal Asynchronous 



External Asynchronous 
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Switching Waveforms (continued) 
Internal Synchronous 


Cl OCX FROM / 

LOGIC ARRAY 

*RD — *■ 

t-'co "* 

\ / 

DATA FROM N/ ^ 

LOGIC ARRAY A / 

< 

X ) 





— txz ■ 

OUTPUT PIN y 

< 




x 


txz \*~ *zx 
HIGH IMPEDANCE 
STATE 


K 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CY7C341 — 30GC 

G84 

Commercial 

CY7C341 — 30HC 

H84 

CY7C341— 30JC 

J83 

CY7C341 — 30RC 

R84 

35 

CY7C341— 35GC 

G84 

Commercial 

CY7C341 — 35HC 

H84 

CY7C341— 35JC 

J83 

CY7C341 — 35RC 

R84 

CY7C341 — 35HMB 

H84 

Military 

CY7C341 — 35RMB 

R84 

40 

CY7C341 — 40HMB 

H84 

Military 

CY7C341 — 40RMB 

R84 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icci 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tPDl 

7, 8, 9, 10, 11 

tPD2 

7, 8, 9, 10,11 

1PD3 

7, 8, 9, 10,11 

tPD4 

7, 8, 9, 10,11 

tcoi 

7, 8, 9,10,11 

ts 

7, 8, 9, 10,11 

t H 

7, 8, 9, 10,11 

tACOl 

7, 8, 9, 10,11 

tAC02 

7, 8, 9, 10,11 

Us 

7, 8, 9, 10,11 

tAH 

7, 8, 9, 10,11 


Document#: 38-00137-C 
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128-Macrocell MAX® EPLDs 


Features 

• 128 macrocells in 8 LABs 

• 8 dedicated inputs, 52 bidirectional 
I/O pins 

• Programmable interconnect array 

• Available in 68-pin HLCC, PLCC, 
PGA, and Flatpack 

Functional Description 

The CY7C342 is an Erasable Program- 
mable Logic Device (EPLD) in which 
CMOS EPROM cells are used to confi- 
gure logic functions within the device. The 


MAX architecture is 100% user configur- 
able, allowing the devices to accommo- 
date a variety of independent logic func- 
tions. 

The 128 macrocells in the CY7C342 are 
divided into 8 Logic Array Blocks 
(LABs), 16 per LAB. There are 256 ex- 
pander product terms, 32 per LAB, to be 
used and shared by the macrocells within 
each LAB. 

Each LAB is interconnected with a pro- 
grammable interconnect array, allowing 
all signals to be routed throughout the 
chip. 


The speed and density of the CY7C342 
allows it to be used in a wide range of 
applications, from replacement of large 
amounts of 7400-series TTL logic, to 
complex controllers and multifunction 
chips. With greater than 25 times the 
functionality of 20-pin PLDs, the 
CY7C342 allows the replacement of over 
50 TTL devices. By replacing large 
amounts of logic, the CY7C342 reduces 
board space, part count, and increases 
system reliability. 



MAX and MAX+PLUS are registered trademarks of Altera Corporation. 
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Selection Guide 


Maximum Access Time (ns) 

Maximum Operating 
Current (mA) 


Maximum Standby 
Current (mA) 


Commercial 


Military 


Industrial 


Commercial 


Military 


Industrial 


7C342-25 


25 


250 



7C342-30 


30 


250 


320 


320 


225 


275 


275 


7C342-35 


35 


250 


320 


320 


225 


275 


275 




I/O 

I/O 

I/O 

I/O 

Vcc 

INPUT/ 

CLK 

GND 

I/O 

I/O 

I/O 

■ 

I/O 

I/O 

I/O 

I/O 

INPUT 

INPUT 

INPUT 

I/O 

I/O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 1 50 ° C 

Ambient Temperaturewith 

Power Applied 0°Cto+70°C 

Maximum Junction Temperature 

(under bias) 150° C 

Supply Voltage to Ground Potential - 2.0V to +7.0V 

Maximum PowerDissipation 2500 mW 

DC Vcc or GND Current 500 mA 

DC Output Current per Pin - 25 mA to +25 mA 

Electrical Characteristics Over the Operating Ranged 


Parameter Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Current 


Output Leakage Current 


Output Short Circuit Current 


Power Supply Current (Standby) 


DC Input Voltage^ -2.0V to + 7.0V 

DC Program Voltage - 2.0V to + 13.5V 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 5% 

Industrial 

- 40°C to +85°C 

5V ± 10% 

Military 

- 55° C to + 125 °C (Case) 

5V ± 10% 


Test Conditions 


Vcc = Min., Iqh = ~4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND<Vi N <V CC 


Vo = V CC or GND 

V C c = Max., Vqut = 0.5V1 3 ’ 4 J 


Vi = GND (No Load) 



Vj = V CC or GND (No Load) 
f = 1.0 MHzW 


Recommended Input Rise Time 


Recommended Input Fall Time 


Capacitance M 


Parameters 


Qn 


Cqut 


Description 


Input Capacitance 


Output Capacitance 


Test Conditions 


Vin = 2V, f = 1.0 MHz 


Vqut = 2V, f = 1.0 MHz 




1 . Minimum DC input is -0.3V. During transitions, the inputs may un- 
dershoot to - 2.0 V for periods less than 20 ns. 

2. . Typical values are for Ta = 25 °C and Vcc = 5 V. 

3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground 
degradation. 

AC Test Loads and Waveforms t 4 l 

R1 464Q R1 464Q 



4. Guaranteed but not 100% tested. 

5. This parameter is measured with device programmed as a 16-bit 
counter in each LAB. 

6. Part (a) in AC Test Load and Waveforms is used for all parameters 
except tgR and txz, which is used for part (b) in AC Test Load and 
Waveforms. All external timing parameters are measured referenced 
to external pins of the device. 


ALL INPUT PULSES 


JIG AND 
SCOPE 


GND 

<_ 6 ns 



Equivalent to: THEVENIN EQUIVALENT (commercial/military) 

163G 

OUTPUT© wv 1.75V 
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Logic Array Blocks 

There are 8 logic array blocks in the CY7C342. Each LAB consists 
of a macrocell array containing 16 macrocells, an expander product 
term array containing 32 expanders, and an I/O block. The LAB is 
fed by the programmable interconnect array and the dedicated 
input bus. All macrocell feedbacks go to the macrocell array, the 
expander array, and the programmable interconnect array. Expan- 
ders feed themselves and the macrocell array. All I/O feedbacks go 
to the programmable interconnect array so that they may be ac- 
cessedby macrocells in other LABs as well as the macrocells in the 
LAB in which they are situated. 

Externally, the CY7C342 provides eight dedicated inputs, one of 
which may be used as a system clock. There are 52 I/O pins that 
may be individually configured for input, output, or bidirectional 
dataflow. 

Programmable Interconnect Array 

The Programmable Interconnect Array (PI A) solves interconnect 
limitations by routing only the signals needed by each logic array 
block. The inputs to the PI A are the outputs of every macrocell 
within the device and the I/O pin feedback of every pin on the de- 
vice. 

Unlike masked or programmable gate arrays, which induce vari- 
able delay dependent on routing, the PIA has a fixed delay. This 
eliminates undesired skews among logic signals that may cause 
glitches in internal or external logic. The fixed delay, regardless of 
programmable interconnect array configuration, simplifies design 
by assuring that internal signal skews or races are avoided. The 
result is ease of design implementation, often in a signal pass, with- 
out the multiple internal logic placement and routing iterations 


required for a programmable gate array to achieve design timing 
objectives. 

Timing Delays 

Timing delays within the CY7C342 maybe easily determined using 
MAX+PLUS® software or by the model shown in Figure 1. The 
CY7C342has fixed internal delays, allowing the user to determine 
the worst case timing delays for any design. For complete timing in- 
formation the MAX + PLU S software provides a timing simulator. 

Design Recommendations 

Operation of the devices described herein with conditions 
above those listed under “Maximum Ratings” may cause perma- 
nent damage to the device. This is a stress rating only and func- 
tional operation of the device at these or any other conditions 
above those indicated in the operational sections of this data- 
sheet is not implied. Exposure to absolute maximum ratings 
conditions for extended periods of time may affect device reli- 
ability. The CY7C342 contains circuitry to protect device pins 
from high static voltages or electric fields, but normal precau- 
tions should be taken to avoid application of any voltage higher 
than the maximum rated voltages. 

For proper operation, input and output pins must be constrained to 
the range GND <. (Vnsr or Vout) 1 Vcc- Unused inputs must al- 
ways be tied to an appropriate logic level (either Vcc or GND). 
Each set of Vcc and GND pins must be connected together direct- 
ly at the device. Power supply decoupling capacitors of at least 0.2 
(iF must be connected between Vcc a °d GND. For the most effec- 
tive decoupling, each Vcc pin should be separately decoupled to 
GND directly at the device. Decoupling capacitors should have 
good frequency response, such as monolithic ceramic types have. 



Figure 2. CY7C342 Internal Timing Model 
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Design Security 

The CY7C342 contains a programmable design security feature 
that controls the access to the data programmed into the device. 
If this programmable feature is used, a proprietary design im- 
plemented in the device cannot be copied or retrieved. This en- 
ables a high level of design control to be obtained since pro- 
grammed data within EPROM cells is invisible. The bit that 
controls this function, along with all other program data, may be 
reset simply by erasing the entire device. 

The CY7C342 is fully functionally tested and guaranteed through 
complete testing of each programmable EPROM bit and all in- 
ternal logic elements thus ensuring 100% programming yield. 

The erasable nature of these devices allows test programs to be 
used and erased during early stages of the production flow. The 
devices also contain on-board logic test circuitry to allow verifica- 
tion of function and AC specification once encapsulated in non- 
windowed packages. 

Typical Ice ys * *MAX 



MAXIMUM FREQUENCY 


Output Drive Current 



V 0 OUTPUT VOLTAGE (V) 


Timing Considerations 

Unless otherwise stated, propagation delays do not include ex- 
panders. When using expanders, add the maximum expander 
delay tgxp to the overall delay. Similarly, there is an additional 
tpiA delay for an input from an I/O pin when compared to a sig- 
nal from straight input pin. 

When calculating synchronous frequencies, use tsi if all inputs 
are on dedicated input pins. The parameter t $2 should be used if 
data is applied at an I/O pin. If ts 2 is greater than tcoi> l/ts2 be- 
comes the limiting frequency in the data path mode unless 
l/(twH + twL) is less than l/t S 2- 

When expander logic is used in the data path, add the appropri- 
ate maximum expander delay, tnxp to tsi* Determine which of 
l/(twH + t\VL,)> 1/tcoi. or l/(tEXP + tsi) is the lowest frequency. 
The lowest of these frequencies is the maximum data path fre- 
quency for the synchronous configuration. 

When calculating external asynchronous frequencies, use t^si if 
all inputs are on the dedicated input pins. If any data is applied to 
an I/O pin, tAS2 roust be used as the required set-up time. If (tAS2 
+ tAH) is greater than tACOl. l/(tAS2 + tAH) becomes the limit- 
ing frequency in the data path mode unless l/(tAWH + tAWL) is 
less than l/(tAS2 + Iah)* 

When expander logic is used in the data path, add the appropri- 
ate maximum expander delay, tgxp to tASl* Determine which of 
l/(tAWH + tAWL). IAacoi. or l/(tEXP + tAsi) is the lowest fre- 
quency. The lowest of these frequencies is the maximum data 
path frequency for the asynchronous configuration. 

The parameter toH indicates the system compatibility of this de- 
vice when driving other synchronous logic with positive input 
hold times, which is controlled by the same synchronous clock. If 
toH is greater than the minimum required input hold time of the 
subsequent synchronous logic, then the devices are guaranteed to 
function properly with a common synchronous clock under worst- 
case environmental and supply voltage conditions. 

The parameter tAOH indicates the system compatibility of this 
device when driving subsequent registered logic with a positive 
hold time and using the same asynchronous clock as the 
CY7C342. 

In general, if tAOH is greater than the minimum required input 
hold time of the subsequent logic (synchronous or asynchronous) 
then the devices are guaranteed to function properly under 
worst-case environmental and supply voltage conditions, pro- 
vided the clock signal source is the same. This also applies if ex- 
pander logic is used in the clock signal path of the driving device, 
but not for the driven device. This is due to the expander logic in 
the second device’s clock signal path adding an additional delay 
(*EXp) causing the output data from the preceding device to 
change prior to the arrival of the clock signal at the following de- 
vice’s register. 
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External Synchronous Switching Characteristics! 4 ] Over Operating Range 


Parameters 


tPDl 






Description 


Dedicated Input to Combinato 
Output Delay! 7 ] 


I/O Input to Combinatorial 
Output Delay! 8 ] 


Output Delay with 
Expander Delay! 9 ] 


I/O Input to Combinatorial 
Output Delay with 
Expander Delay! 4 ’ 10 1 


Input to Output Enable 
Delay! 4 ’ 7 ] 


Input to Output Disable 
Delay! 4 ’ 7 ! 


Synchronous Clock Input to 
Output Delay 


Synchronous Clock to Local 
Feedback to Combinatorial 
Output! 4 ’ ll] 


Dedicated Input or Feedback 
Set-Up Time to 
Synchronous Clock Input! 7, 12 1 


I/O Input Set-Up Time to 
Synchronous Clock Input! 7 ] 


Input Hold Time from 
Synchronous Clock Input! 7 ] 

Synchronous Clock Input 
HIGH Time 


Synchronous Clock Input 
LOW Time 


Asynchronous Clear Width! 4, 7] 


Asynchronous Clear Recovery 
Time! 4 ’ 7 ! 


Output Delay! 7 ] 


Asynchronous Preset Width! 4 ’ 7 ] 


Asynchronous Preset Recovery 
Time! 4,7 ] 


Output Delay! 7 ] 



7C34 

2-25 

7C34 

2-30 

7C34: 

2-35 

7C34: 

2-40 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Com’l/Ind 


25 


30 


35 



Mil 




30 


35 


40 

Com’l/Ind 


40 


45 


55 



Mil 




45 


55 


65 

Com’l/Ind 


37 


44 


55 



Mil 




44 


55 


65 

Com’l/Ind 




59 


75 



Mil 




59 


75 


90 

Com’l/Ind 




30 


35 



Mil 




30 


35 


40 

Com’l/Ind 




30 


35 



Mil 




30 


35 


40 

Com’l/Ind 


14 


16 


20 


Hi 

Mil 




16 




mm 

Com’l/Ind 




35 


MM 


HI 

Mil 




35 


42 


48 

Com’l/Ind 

15 


20 


25 



Hi 

Mil 



20 


25 


28 

mm 

Com’l/Ind 

30 


39 


45 




Mil 



39 


45 


52 


Com’l/Ind 

0 


0 


MM 




Mil 



0 


MM 


0 


Com’l/Ind 

8 


10 






Mil 



10 


12.5 


15 


Com’l/Ind 



10 


12.5 




Mil 



10 


12.5 




Com’l/Ind 

25 


30 


35 




Mil 



30 


35 


40 


Com’l/Ind 

25 


30 


35 




Mil 



30 




40 


Com’l/Ind 


25 


30 


35 



Mil 




30 


35 


40 

Com’l/Ind 

25 


30 


35 




Mil 



30 


35 


40 


Com’l/Ind 

25 


30 


35 




Mil 



30 


35 


40 


Com’l/Ind 


25 


30 


E9 

HB 


Mil 




30 


■ 


40 
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External Synchronous Switching Characteris tics t 4 l Over Operating Range 


Parameters 

Description 

7C342-25 

7C342-30 

7C342-35 

7C342-40 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tCF 

Synchronous Clock to Local 
Feedback Inputt 4 ’ 13 1 

Com’l/Ind 


3 


3 


6 



ns 

Mil 




3 


6 



tp 

External Synchronous Clock 

Period (l/(fMAX3)) [4] 

Com’l/Ind 

16 


20 


25 




ns 




20 


25 


30 


f MAXl 

External Feedback Maximum 

Frequency (l/(t C oi + tsi)) [4 ’ 14] 

jgi 

34.5 


27.7 


22.2 




MHz 

Mil 



27.7 


22.2 


19.6 


f MAX2 

Internal Local Feedback 

Maximum Frequency, lesser of 
(l/(tsi + Icf)) or (1/tcoi)^ 4 ’ 15 1 

Com’l/Ind 

55.5 


43.4 


32.2 




MHz 

Mil 



43.4 


32.2 


27 


fMAX3 

Data Path Maximum Frequency, 
lesser of (l/(twL + t WH )), _ 
(l/(tsi + tn)) or (1/tcoi/ 4, 16] 

Com’l/Ind 

62.5 


50 


40 




MHz 

Mil 



50 


40 


33.3 


f MAX4 

Maximum Register Toggle 

Frequency (l/(twL + twH))^ 4 ’ 17 ^ 

Com’l/Ind 

62.5 


50 


40 




MHz 

Mil 



50 


40 


33.3 


tQH 

Output Data Stable Time from 
Synchronous Clock Inputt 4 ’ 18 1 

Com’l/Ind 

3 


3 


3 




ns 

Mil 



3 


3 


3 



Notes: 

7. This specification is a measure of the delay from input signal applied 
to a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 66, or 68) 
to combinatorial output on any output pin. This delay assumes no ex- 
pander terms are used to form the logic function. 

When this note is applied to any parameter specification it indicates 
that the signal (data, asynchronous clock, asynchronous clear, and/or 
asynchronous preset) is applied to a dedicated input only and no signal 
path (either clock or data) employs expander logic. 

If an input signal is applied to an I/O pin an additional delay equal to 
tpiA should be added to the comparable delay for a dedicated input. If 
expanders are used, add the maximum expander delay tgxp to the 
overall delay for the comparable delay without expanders. 

8. This specification is a measure of the delay from input signal applied 
to an I/O macrocell pin to any output. This delay assumes no expander 
terms are used to form the logic function. 

9. This specification is a measure of the delay from an input signal applied 
to a dedicated input (68-pin PLCC input pin 1, 2, 32, 34, 35, 36, 66, or 
68) to combinatorial output on any output pin. This delay assumes ex- 
pander terms are used to form the logic function and includes the 
worst-case expander logic delay for one pass through the expander log- 
ic. 

1 0. This specification is a measure of the delay from an input signal applied 
to an I/O macrocell pin to any output. This delay assumes expander 
terms are used to form the logic function and includes the worst-case 
expander logic delay for one pass through the expander logic. This pa- 
rameter is tested periodically by sampling production material. 

1 1 . This specification is a measure of the delay from synchronous register 
clock to internal feedback of the register output signal to the input of 
the LAB logic array and then to a combinatorial output. This delay as- 
sumes no expanders are used, register is synchronously clocked and all 
feedback is within the same LAB. This parameter is tested periodically 
by sampling production material. 


12. If data is applied to an I/O input for capture by a macrocell register, the 
I/O pin input set-up time minimums should be observed. Theseparam- 
eters are ts2 for synchronous operation and tAS2 for asynchronous op- 
eration. 

13. This specification is a measure of the delay associated with the internal 
register feedback path. This is the delay from synchronous clock to 
LAB logic array input. This delay plus the register set-up time, tsi, is 
the minimum internal period for an internal synchronous state ma- 
chine configuration. This delay is for feedback within the same LAB. 
This parameter is tested periodically by sampling production material. 

14. This specification indicates the guaranteed maximum frequency, in 
synchronous mode, at which a state machine configuration with exter- 
nal feedback can operate. It is assumed that all data inputs and feed- 
back signals are applied to dedicated inputs. All feedback is assumed 
to be local originating within the same LAB. 

15. This specification indicates the guaranteed maximum frequency at 
whicha state machine with internal-only feedback can operate. If regis- 
ter output states must also control external points, this frequency can 
still be observed as long as this frequency is less than 1/tcoi- 

16. This frequency indicates the maximum frequency at which the device 
may operate in data path mode (dedicated input pin to output pin). 
This assumes data input signals are applied to dedicated input pins and 
no expander logic is used. If any of the data inputs are I/O pins, ts2 is 
the appropriate ts for calculation. 

17. This specification indicates the guaranteed maximum frequency, in 
synchronousmode, at which an individual output or buried register can 
be cycled by a clock signal applied to the dedicated clock input pin. 

1 8. This parameter indicates the minimum time after a synchronous regis- 
ter clock input that the previous register output data is maintained on 
the output pin. 
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CY7C342 



External Asynchronous Switching Characteristics! 4 ] Over Operating Range 


Parameters 

Description 

7C342-25 

7C342-30 

7C342-35 

7C342 -40 

Units 


[2231 

jjjTffJI 



Max. 

023 

12231 

tACOl 

Asynchronous Clock Input to 
Output Delayt 7 ] 

Com’l/Ind 


mm 


un§g 


35 



ns 

Mil 




— 


mm 


mm 

tAC02 

Asynchronous Clock Input to 

Local Feedback to Combinatorial 
Output^ 9 ! 

Com’l/Ind 


40 


46 


hji 



ns 

Mil 




46 


mm 


64 

Usi 

Dedicated Input or Feedback 
Set-Up Time to Asynchronous 
Clock Input^J 

Com’l/Ind 

5 


6 


8 




ns 

gg£|| 



6 


8 


10 


US2 

I/O Input Set-Up Time to 
Asynchronous Clock Inputt 7 ! 

Com’l/Ind 



mm 


HE 




ns 

Mil 



mm 


U 




tAH 

Input Hold Time from 
Asynchronous Clock Inputt 7 ! 

Com’l/Ind 

mm 


mm 


mm 




ns 

Mil 



8 


mm 


mm 


tAWH 

Asynchronous Clock Input 

High Timet 7 ! 

Com’l/Ind 

n 


mm 


mm 




ns 

Mil 



mm 


mm 


HI 


tAWL 

Asynchronous Clock Input 

Low Timet 7 ’ 2 °] 

Com’l/Ind 

9 


mm 


mm 




ns 

Mil 



mm 


mm 


mm 


tACF 

Asynchronous Clock to Local 
Feedback Inputt 4 ’ 21 J 

Com’l/Ind 


mm 


mm 





ns 

Mil 




mm 


UU 



tAP 

External Asynchronous Clock 

Period (1/ (fMAXA4))t 4 ] 

Com’l/Ind 

mi 


mm 


ESI 




ns 

Mil 



mm 


EH 


mm 


fMAXAl 

External FeedbackMaximum 
Frequency in Asynchronous 

Mode(l/(t A coi + t A si)) [4 ’ 22] 

Com’l/Ind 

33.3 


27.7 


23.2 




MHz 

Mil 



27.7 


23.2 


18.1 


fMAXA2 

Maximum Internal Asynchronous 
Frequencyt 4 ’ 23 1 

Com’l/Ind 

mm 


■■ 


ESI 




MHz 

Mil 



mm 


EE 




fMAXA3 

Data Path Maximum Frequency 
in Asynchronous Model 4 ’ ^ 4 1 

Com’l/Ind 

mm 


ESI 






MHz 

Mil 



mu 






f]VfAXA4 

Maximum Asynchronous 

Register Toggle Frequency 

1/(UWH + tAWL) 14 ’ 

Com’l/Ind 

50 


40 


33.3 




MHz 

Mil 



40 


33.3 


29.4 


tAOH 

Output Data Stable Time from 
Asynchronous Clock Inputt 4 ’ 26 J 

Com’l/Ind 

mm 


mm 


mm 





Mil 



mm 


15 


mm 



Notes: 

1 9. This specification is a measure of the delay from an asynchronous reg- 
ister clock input to internal feedback of the register output signal to the 
input of the LAB logic array and then to a combinatorial output. This 
delay assumes no expanders are used in the logic of combinatorial out- 
put or the asynchronous clock input. The clock signal is applied to the 
dedicated clock input pin and all feedback is within a single LAB. This 
parameter is tested periodically by sampling production material. 

20. This parameter is measured with a positive-edge triggered clock at the 
register. For negative edge triggering, the tAWH and tAWL parameters 
must be swapped. If a given input is used to clock multiple registers 
with both positive and negative polarity, tAWH should be used for both 
tAWH and t A WL- 

21 . This specification is a measure of the delay associated with the internal 
register feedback path for an asynchronous clock to LAB logic array in- 
put. This delay plus the asynchronous register set-up time, t A si? is the 
minimum internal period for an internal asynchronously clocked state 
machine configuration. This delay is for feedback within the same 
LAB, assumes no expander logic in the clock path, and assumes that the 
clock input signal is applied to a dedicated input pin. This parameter 
is tested periodically by sampling production material. 

22. This specification indicates the guaranteed maximum frequency at 
which an asynchronously clocked state machine configuration with ex- 
ternal feedback can operate. It is assumed that all data inputs, clock in- 


puts, and feedback signals are applied to dedicated inputs and that no 
expander logic is employed in the clock signal path or data path. 

23. This specification indicates the guaranteed maximum frequency at 
which an asynchronously clocked state machine with internal-only 
feedback can operate. This parameter is determined by the lesser of 
(l/(tACF + *as)) or (l/(tAWH + tAWL))- If register output states must 
also control external points, this frequency can still be observed as long 
as this frequency is less than l/t A coi- 

This specification assumes no expander logic is utilized, all data inputs 
and clock inputs are applied to dedicated inputs, and all state feedback 
is within a single LAB. This parameter is tested periodically by sam- 
pling production material. 

24. This frequency is the maximum frequency at which the device may op- 
erate in the asynchronously clocked data path mode. This specification 
is determined by the lease of l/(t A wH + tAWL)? l/(t A sl + *Ah) or 
1/tACOl- It assumes data and clock input signals are applied to dedi- 
cated input pins and no expander logic is used. 

25. This specification indicates the guaranteed maximum frequency at 
which an individual output or buried register can be cycled in asynchro- 
nously clocked mode by a clock signal applied to an external dedicated 
input pin. 

26. This parameter indicates the minimum time that the previous register 
output data is maintained on the output after an asynchronous register 
clock input applied to an external dedicated input pin. 
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Typical Internal Switching Characteristics Over Operating Range 
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CY7C342 



' S 33T ^ SEMICONDUCTOR 

Switching Waveforms 


External Combinatorial 


DEDICATED INPUT/ 
I/O INPUT 


COMBINATORIAL 

OUTPUT 


COMBINATORIAL OR 
REGISTERED OUTPUT 


HIGH-IMPEDANCE 

THREE-STATE 



HIGH-IMPEDANCE 

THREE-STATE 


C342-7 


External Synchronous 


DEDICATED INPUTS OR 
REGISTERED FEEDBACK! 7 ! 


SYNCHRONOUS 

CLOCK 


ASYNCHRONOUS 

CLEAR/PRESETt 7 ! 


REGISTERED 

OUTPUTS 


COMBINATORIAL OUTPUT FROM 
REGISTEREDFEEDBACK! 11 ! 



External Asynchronous 


DEDICATED INPUTS OR 
REGISTEREDFEEDBACK 


ASYNCHRONOUS 
CLOCK INPUT 


ASYNCHRONOUS 

CLEAR/PRESET 


ASYNCHRONOUS REGISTERED 
OUTPUTS 


COMBINATORIAL OUTPUT FROM 
ASYNCHRONOUS REGISTERED 
FEEDBACK 
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Switching Waveforms (continued) 
Internal Synchronous 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C342— 25GC/GI 

G68 

Commercial/Industrial 

CY7C342 — 25HC/HI 

H81 

CY7C342— 25JC/JI 

J81 

CY7C342— 25RC/RI 

R68 

30 

CY7C342 - 30GC/GI 

G68 

Commercial/Industrial 

CY7C342— 30HC/HI 

H81 

CY7C342 - 30JC/JI 

J81 

CY7C342-30RC/RI 

R68 

CY7C342 — 30HMB 

H81 

Military 

CY7C342— 30RMB 

R68 

CY7C342 — 30TMB 

T68 

35 

CY7C342 - 35GC/GI 

G68 

Commercial/Industrial 

CY7C342— 35HC/HI 

H81 

CY7C342 — 35 JC/JI 

J81 

CY7C342-35RC/RI 

R68 

CY7C342— 35HMB 

H81 

Military 

CY7C342— 35RMB 

R68 

CY7C342— 35TMB 

T68 

40 

CY7C342 — 40HMB 

H81 

Military 


CY7C342— 40RMB 

R68 



CY7C342— 40TMB 

T68 



4-212 




CYPRESS 

SEMICONDUCTOR 


CY7C342 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

icci 

1,2,3 



Switching Characteristics 


Parameters 

Subgroups 

tpDl 

7, 8, 9, 10,11 

tPD2 

7, 8, 9, 10,11 

tpD3 

7, 8, 9, 10,11 

tcoi 

7, 8, 9, 10,11 

tsi 

7, 8, 9, 10,11 

tS2 

7, 8, 9, 10,11 

t H 

7, 8, 9, 10, 11 

%H 

7, 8, 9, 10,11 

t\VL 

7, 8, 9, 10,11 

Iro 

7, 8, 9, 10,11 

tpo 

7, 8, 9, 10,11 

Ucoi 

7, 8, 9, 10,11 

UC02 

7, 8, 9, 10, 11 

Iasi 

7, 8, 9, 10,11 

Iah 

7, 8, 9, 10, 11 

Uwh 

7, 8, 9, 10, 11 

Uwl 

7, 8, 9, 10,11 


Document#: 38-00119-B 
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Features 

• 64 MAX macrocells in 4 LABs 

• 8 dedicated inputs, 24 bidirectional 
I/O pins 

• Programmable interconnect array 

• Available in 44-pin HLCC, PLCC 

• Lowest power MAX device 


Functional Description 

The CY7C343 is a high-performance, 
high-density erasable programmable logic 
device, available in 44-pin PLCC and 
HLCCpackages. 

The CY7C343 contains 64 highly flexible 
macrocells and 128 expander product 
terms. These resources are divided into 
four Logic Array Blocks (LABs) con- 
nected through the Programmable Inter- 


64-Macrocell MAX® 
EPLD 

connect Array (PI A). There are 8 input 
pins, one of which doubles as a clock pin if 
needed. The CY7C343 also has 28 I/O 
pins, each connected to a macrocell (6 for 
LABs A and C, and 8 for LABs B and D). 
The remaining 36 macrocells are used for 
embedded logic. 

The CY7C343 is excellent for a wide range 
of both synchronous and asynchronous 
applications. 


Logic Block Diagram 


9 INPUT O- 

11 INPUT O— 

12 INPUT O— 

13 INPUT O- 





MACROCELL 1 

MACROCELL 2 

MACROCELL 3 

MACROCELL 4 

MACROCELL 5 

MACROCELL 6 

MACROCELLS 7-16 

LABB ir ^ J 5 ’’ 

MACROCELL 17 

MACROCELL 18 

MACROCELL 19 

MACROCELL 20 

MACROCELL 21 

MACROCELL 22 

MACROCELL 23 

MAOnUOcLL 

MACROCELLS 25 - 32 


DEDICATED INPUTS 


SYSTEM CLOCK 


-N 


P 

I 

A 


(3, 14, 25, 36) 
(10,21,32,43) 


Vcc 

GND 




-<□ INPUT 35 
-O INPUT/CLK 34 
-<□ INPUT 33 
-<□ INPUT 31 




MACROCELL 56 

MACROCELL 55 

MACROCELL 54 

MACROCELL 53 

MACROCELL 52 

MACROCELL 51 

" Ma0roC£Ll 50 
KMTnWTTT 4§ 

MACROCELLS 57-64 

■O' 4 wbc 

f MACROCELL 38 

MACROCELL 37 

MACROCELL 36 

MA0RO0ELL 35 

MAOROOELL 34 
MACROCELL 33 

MACROCELLS 39-48 


— — O 41 



Selection Guide 





7C343-35 

7C343 -40 

Maximum Access Time (ns) 

25 

30 

35 

40 

MaximumOperating 

Current (mA) 

Commercial 

135 

135 

135 


Military 


225 

225 

225 


225 

225 

225 


Maximum Standby 

Current (mA) 

Commercial 

125 

125 

125 


Military 


200 

200 

200 

Industrial 

200 

200 

200 



MAX and MAX+PLUS are registered trademarks of Altera Corporation. 
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Pin Configuration 


HLCC 
Tbp View 

9 5 5 Q § 5 | 5 5 5 



I/O 

I/O 

I/O 

Vcc 


INPUT 

INPUT/CLK 

INPUT 

GND 


INPUT 

I/O 

I/O 


C343-2 



Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperaturewith 

Power Applied 0°Cto +70°C 

Maximum Junction Temperature 

(UnderBias) 150°C 

Supply Voltage to Ground Potential - 2.0V to +7.0V 

Maximum Power Dissipation 2500 mW 

DC Vcc or GND Current 500 mA 


DC Output Current, per Pin -25 mA to +25 mA 

DC Input Voltage! 1 1 -2.0Vto+7.0V 

DC Program Voltage -2.0V to + 13.5V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±5% 

Industrial 

- 40°Cto +85 °C 

5V±10% 

Military 

- 55° C to + 125 °C (Case) 

5V±10% 


Electrical Characteristics Over the Operating Ranged 2 ] 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 4.0 mA 

mm 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 8 mA 


0.45 

V 

VlH 

Input HIGH Level 


2.2 

Vcc+0-3 

V 

VlL 

Input LOW Level 


-0.3 

0.8 

V 

Iix 

Input Current 

GND<Vi N <V cc 

- 10 

+ 10 

\iA 

loz 

Output Leakage Current 

Vo = Vcc or GND 

-40 

+40 

pA 

los 

Output Short Circuit Current 

Vcc = Max., Vout = 0.5VP’ 4 1 

-30 

-90 

mA 

Icci 

Power Supply Current 
(Standby) 

Vi = V C c or GND 
(No Load) 

Commercial 


125 

mA 

Military/Industrial 


200 

mA 

I<X2 

Power Supply Current^! 

Vi = V C c or GND (No Load) 
f= l.OMHzt 4 ’ 5 ! 

Commercial 


135 

mA 

Military/Industrial 


225 

mA 

tR 

Recommended Input Rise 

Time 



100 

ns 

tp 

Recommended Input Fall 

Time 



100 

ns 


Notes: 

1. Minimum DC input is -0.3V. During transitions, the inputs may un- 
dershoot to -2.0V for periods less than 20 ns. 

2. Typical values are for Ta = 25 ° C and Vcc = 5 V. 

3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 


been chosen to avoid test problems caused by tester ground degrada- 
tion. 

4. Guaranteed but not 100% tested. 

5. Measured with device programmed as a 16-bit counter in each LAB. 
This parameter is tested periodically by sampling production material. 
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CY7C343 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

V IN = 2V, f - 1.0 MHz 

10 

pF 

CqUT 

Output Capacitance 

Vqut - 2.0V, f= 1.0 MHz 

10 

P F 


Notes: 

6. Part (a) in AC Tfcst Load and Waveforms is used for all parameters ex- forms. All external timing parameters are measured referenced to ex- 
cept t£R and t\z> which is used for part (b) in ACTfest Load and Wave- ternal pins of the device. 

AC Test Loads and Waveforms! 6 ! 


5V o— 
OUTPUTO- 


R1 464Q 


R1 464Q 


50 pF 


R2 

250Q 


INCLUDING -±r 

JIG AND “ 

SCOPE 

(a) 



ALL INPUT PULSES 


3.0V 

J 90% 

io% ur 

GND — T 

< 6 ns -J 



C343-4 


Equivalent to: THEVENIN EQUIVALENT (commercial/military) 

163Q 

OUTPUT o - o 1 .75V 

Programmable Interconnect Array 

The Programmable Interconnect Array (PI A) solves interconnect 
limitations by routing only the signals needed by each logic array 
block. The inputs to the PIA are the outputs of every macrocell 
within the device and the I/O pin feedback of every pin on the 
device. 

Unlike masked or programmable gate arrays, which induce vari- 
able delay dependent on routing, the PIA has a fixed delay. This 
eliminates undesired skews among logic signals, which may cause 
glitches in internal or external logic. The fixed delay, regardless of 
programmable interconnect array configuration, simplifies design 
by ensuring that internal signal skews or races are avoided. The 
result is simpler design implementation, often in a single pass, 
without the multiple internal logic placement and routing itera- 
tions required for a programmable gate array to achieve design 
timing objectives. 

Timing Delays 

Timing delays within the CY7C343 may be easily determined us- 
ing MAX+PLUS® software or by the model shown in Figure 1. 
The CY7C343 has fixed internal delays, allowing the user to de- 
termine the worst case timing delays for any design. For complete 
timing information, the MAX+PLUS software provides a timing 
simulator. 

Design Recommendations 

Operation of the devices described herein with conditions above 
those listed under “Absolute Maximum Ratings” may cause per- 
manent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other condi- 
tions above those indicated in the operational sections of this 
data sheet is not implied. Exposure to absolute maximum ratings 
conditions for extended periods of time may affect device reliabil- 
ity.The CY7C343 contains circuitry to protect device pins from 
high static voltages or electric fields; however, normal precau- 
tions should be taken to avoid applying any voltage higher than 
maximum rated voltages. 


For proper operation, input and output pins must be constrained 
to the range GND <. (Vin or Vout) 1 Vcc- Unused inputs must 
always be tied to an appropriate logic level (either Vcc or GND). 
Each set of Vcc and GND pins must be connected together di- 
rectly at the device. Power supply decoupling capacitors of at 
least 0.2 flF must be connected between Vcc an d GND. For the 
most effective decoupling, each Vcc pin should be separately de- 
coupled to GND, directly at the device. Decoupling capacitors 
should have good frequency response, such as monolithic ceramic 
types. 

Timing Considerations 

Unless otherwise stated, propagation delays do not include ex- 
panders. When using expanders, add the maximum expander 
delay t E xp to the overall delay. Similarly, there is an additional 
tpiA delay for an input from an I/O pin when compared to a sig- 
nal from a straight input pin. 

When calculating synchronous frequencies, use tsi if all inputs 
are on the input pins. ts 2 should be used if data is applied at an 
I/O pin. If tg 2 is greater than tcoi> l/ts2 becomes the limiting fre- 
quency in the data path mode unless l/(twH + t\yij is less than 
l/tS2- 

When expander logic is used in the data path, add the appropri- 
ate maximum expander delay, t E xp to tsi. Determine which of 
l/(twH + Lwl)> l/k;oi> or l/(t E xP + t S i) is the lowest frequency. 
The lowest of these frequencies is the maximum data path fre- 
quency for the synchronous configuration. 

When calculating external asynchronous frequencies, use tAsi if 
all inputs are on dedicated input pins. If any data is applied to an 
I/O pin, tAS2 must be used as the required set-up time. If (tAS2 + 
*ah) is greater than tAcou l/(tAS2 + *ah) becomes the limiting 
frequency in the data path mode unless l/(tAWH + Iah) is l ess 
than l/(tAS2 + Iah)* 

When expander logic is used in the data path, add the appropriate 
maximum expander delay, t E xp to tAsi- Determine which of 
1/(Iawh + Iawl)» 1/Iacoi* ° r l/(tEXP + Iasi) is the lowest ffe- 
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quency. The lowest of these frequencies is the maximum data path 
frequency for the asynchronous configuration. 

The parameter toH indicates the system compatibility of this de- 
vice when driving other synchronous logic with positive input hold 
times, which is controlled by the same synchronous clock. If toH is 
greater than the minimum required input hold time of the subse- 
quent synchronous logic, then the devices are guaranteed to func- 
tion properly with a common synchronous clock under worst-case 
environmental and supply voltage conditions. 

The parameter tAOH indicates the system compatibility of this de- 
vice when driving subsequent registered logic with a positive hold 
time and using the same clock as the CY7C343. 


In general, if tAOH is greater than the minimum required input 
hold time of the subsequent logic (synchronous or asynchronous), 
then the devices are guaranteed to function properly under worst- 
case environmental and supply voltage conditions, provided the 
clock signal source is the same. This also applies if expander logic 
is used in the clock signal path of the driving device, but not for the 
driven device. This is due to the expander logic in the second de- 
vice’s clock signal path adding an additional delay (tEXp)> causing 
the output data from the preceding device to change prior to the 
arrival of the clock signal at the following device’s register. 



Figure 1. CY7C343 Internal Timing Model 
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External Synchronous Switching Characteristics Mover Operating Range 


CY7C343— 25 CY7C343-30 CY7C343-35 CY7C343-40 


Parameters 


tpDl 






Description 


Dedicated Input to 
Combinatorial Output Delayt 7 ! 


I/O Input to Combinatorial 
Output Delayt 8 ! 


Dedicated Input to 
Combinatorial Output Delay 
with Expander Delayt 9 ! 


I/O Input to Combinatorial 
Output Delay with Expander 
Delayt 4 ’ 10 1 


Input to Output Enable 
Delayt 4 ’ 7 ! 


Input to Output Disable 
Delayt 4 ’ 7 ! 


Synchronous Clock Input to 
Output Delay 


Synchronous Clock to Local 
Feedback to Combinatorial 
Outputf 4 ’ n ! 


Dedicated Input or Feedback 
Set-Up Time to Synchronous 
Clock Inputt 7 ! 


I/O Input Set-Up Time to 
Synchronous Clock InputI 7 ’ 12 ! 


Input Hold Time from 
Synchronous Clock Inputt 7 ! 


Min. Max. Min. Max. Min. Max. Min. Max. Units 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 


Com’l & Ind 


Mil 



tWH 

Synchronous Clock Input 

HIGH Time 

Com’l & Ind 

8 


10 


12.5 


Hi 


ns 


Mil 



10 


12.5 


15 



tWL 

Synchronous Clock Input LOW 
Time 

Com’l & Ind 

8 


10 


12.5 




ns 


Mil 



10 


12.5 


15 



Irw 

Asynchronous Clear Widthl 4 ’ y J 

Com’l & Ind 

25 


30 


35 




ns 



Mil 



30 


35 


40 



tRR 

Asynchronous Clear Recovery 
Timet 4 ’ 7 ! 

Com’l & Ind 

25 


30 


35 




ns 


Mil 



30 


35 


40 



tRO 

Asynchronous Clear to 
Registered Output Delayt 7 ! 

Com’l & Ind 


25 


30 


35 



ns 


Mil 




30 


35 


40 


tpw 

Asynchronous Preset Widthl 4 ’ 7 J 

Com! & Ind 

25 


30 


35 




ns 



Mil 



30 


35 


40 



tpR 

Asynchronous Preset Recovery 
Timet 4 ’ 7 ! 

Com’l & Ind 

25 


30 


35 




ns 


Mil 



30 


35 


40 
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CY7C343 




; :^iCr 
= CYPRESS 
F SEMICONDUCTOR 


External Synchronous Switching Characteristics! 6 ! Over Operating Range (continued) 


Parameters 

Description 

CY7C343-25 

CY7C343— 30 

CY7C343— 35 

CY7C343— 40 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpo 

Asynchronous Preset to 
Registered Output Delay! 7 ! 

Com’l & Ind 


25 


30 


35 



ns 

Mil 




30 


35 


40 


Synchronous Clock to Local 
Feedback Input! 4 * 13 1 

Com’l & Ind 




3 


5 



ns 

Mil 




3 


5 


7 

m 

External Synchronous Clock 
Period (l/fMAX3) [4] 

Com’l & Ind 

16 


20 


25 




ns 

Mil 



20 


25 


30 


fMAXl 

External Maximum Frequency 
(l/(tcoi + tsi))' 4 - 141 

Com’l & Ind 

34 


27 


22.2 




MHz 

Mil 



27 


22.2 


19.6 


fMAX2 

Internal Local Feedback 
Maximum Frequency, lesser of 
(l/(tsi + Icf)) or (l/tcoi)^ 4 ’ 15 1 

Com’l & Ind 

55 


43 


33 




MHz 

Mil 



43 


33 


28.5 


m 

Data Path Maximum Frequency, 
least of l/(t\yL + Iwh)? 
l/(tsi +tH), or (1/tcoi)' 4 ’ 16 ' 

Com’l & Ind 

62.5 


50 


40 




MHz 

Mil 



50 


40 


33 


f MAX4 

Maximum Register Toggle 

Frequency (l/(t\vL + tWH))^ 4 ’ 17 ! 

Com’l & Ind 

62.5 


50 


40 




MHz 

Mil 



50 


40 


33 


tOH 

Output Data Stable Time from 
Synchronous Clock Input! 4 ’ 18 ! 

Com’l & Ind 

3 


3 


3 




ns 

Mil 



3 


3 


3 



Notes: 

7. This specification is a measure of the delay from input signal applied 
to a dedicated input (44-pin PLCC input pin 9, 11, 12, 13, 31, 33, 34, or 
35) to combinatorial output on any output pin. This delay assumes no 
expander terms are used to form the logic function. 

When this note is applied to any parameter specification it indicates 
that the signal (data, asynchronous clock, asynchronous clear, and/or 
asynchronous preset) is applied to a dedicated input only and no signal 
path (either clock or data) employs expander logic. 

If an input signal is applied to an I/O pin, an additional delay equal to 
tpiA should be added to the comparable delay for a dedicated input. 
If expanders are used, add the maximum expander delay t^xp to the 
overall delay for the comparable delay without expanders. 

8. This specification is a measure of the delay from input signal applied 
to an I/O macrocell pin to any output. This delay assumes no expander 
terms are used to form the logic function. 

9. This specification is a measure of the delay from an input signal applied 
to a dedicated input (44-pin PLCC input pin 9, 11, 12, 13, 31, 33, 34, or 
35) to combinatorial output on any output pin. This delay assumes ex- 
pander terms are used to form the logic function and includes the 
worst-case expander logic delay for one pass through the expander log- 
ic. This parameter is tested periodically by sampling production mate- 
rial. 

10. This specification is a measure of the delay from an input signal applied 
to an I/O macrocell pin to any output. This delay assumes expander 
terms are used to form the logic function and includes the worst-case 
expander logic delay for one pass through the expander logic. This pa- 
rameter is tested periodically by sampling production material. 

11. This specification is a measure of the delay from synchronous register 
clock to internal feedback of the register output signal to the input of 
the LAB logic array and then to a combinatorial output. This delay as- 
sumes no expanders are used, register is synchronously clocked and all 


feedback is within the same LAB. This parameter is tested periodically 
by sampling production material. 

12. If data is applied to an I/O input for capture by a macrocell register, the 
I/O pin set-up time minimums should be observed. These parameters 
are ts 2 for synchronous operation and tAS2 for asynchronous opera- 
tion. 

13. This specification is a measure of the delay associated with the internal 
register feedback path. This is the delay from synchronous clock to 
LAB logic array input. This delay plus the register set-up time, tsi, is 
the minimum internal period for an internal synchronous state ma- 
chine configuration. This delay is for feedback within the same LAB. 
This parameter is tested periodically by sampling production material. 

14. This specification indicates the guaranteed maximum frequency, in 
synchronous mode, at which a state machine configuration with exter- 
nal feedback can operate. It is assumed that all data inputs and feed- 
back signals are applied to dedicated inputs. 

15. This specification indicates the guaranteed maximum frequency at 
which a state machine, with internal-only feedback, can operate . If reg- 
ister output states must also control external points, this frequency can 
still be observed as long as this frequency is less than 1/tcoi- All feed- 
back is assumed to be local, originating within the same LAB. 

16. This frequency indicates the maximum frequency at which the device 
may operate in data path mode. This delay assumes data input signals 
are applied to dedicated inputs and no expander logic is used. 

17. This specification indicates the guaranteed maximum frequency, in 
synchronousmode, at which an individual output or buried register can 
be cycled. 

18. This parameter indicates the minimum time after a synchronous regis- 
ter clock input that the previous register output data is maintained on 
the output pin. 
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CY7C343 



External Asynchronous Snitching Characteristics Over Operating Rangel 6 ) 


Parameters 

Description 

CY7C343-25 

CY7C343— 30 

CY7C343— 35 

CY7C343— 40 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tACOl 

Asynchronous Clock Input to 
Output Delay! 7 ! 

Com’l & Ind 


25 


30 


35 



ns 

Mil 




30 


35 


45 

tAC02 

Asynchronous Clock Input to 
Local Feedback to 

Combinatorial Output! 1 9 ! 

Com’l & Ind 


40 


46 


55 



ns 

Mil 




46 


55 


64 

Iasi 

Dedicated Input or Feedback 
Set-Up Time to Asynchronous 
Clock Input! 7 ! 

Com’l & Ind 

5 


6 


8 




ns 

Mil 



6 


8 


10 


tAS2 

I/O Input Set-Up Time to 
Asynchronous Clock Input! 7 ! 

Com’l & Ind 

20 


25 


30 




ns 

Mil 



25 


30 


34 


tAH 

Input Hold Time from 
Asynchronous Clock Input! 7 ! 

Com’l & Ind 

6 


8 


10 




ns 

Mil 



8 


10 


15 


tAWH 

Asynchronous Clock Input 
HIGHTime! 7 ! 

Com’l & Ind 

11 


14 


16 




ns 

Mil 



14 


16 


17.5 


tAWL 

Asynchronous Clock Input 

LOW Time) 7 - 20 1 

Com’l & Ind 

9 


11 


14 




ns 

Mil 





14 


17.5 


tACF 

Asynchronous Clock to Local 
Feedback Input! 4 ’ 21 ! 

Com’l & Ind 


15 


18 


22 



ns 

Mil 




18 


22 


26 

tAP 

External Asynchronous Clock 
Period (l/f]VLAXA4)^ 

Com’l & Ind 

20 


25 


30 




ns 

Mil 



25 


30 


35 


f’MAXAl 

External Maximum Frequency 
in Asynchronous Mode 
l/(tAC01 + tASl)! 4, 22 ! 

Com’l & Ind 

33 


27 


23 




MHz 

Mil 



27 


23 


18 


fMAXA2 

Maximumlntemal 

Asynchronous Frequency! 4 ’ 23 ! 

Com’l & Ind 

50 


40 


33 




MHz 

Mil 



40 


33 


27 


f MAXA3 

Data Path Maximum Frequency 
in Asynchronous Mode! 4 ’ ^ 4 ! 

Com’l & Ind 

40 


33 


28 




MHz 

Mil 



33 


28 


22 


fMAXA4 

Maximum Asynchronous 
Register Toggle Frequency 
l/(tAWH + tAWL)^ 5 ] 

Com’l & Ind 

50 


40 


33 




MHz 

Mil 



40 


33 


28.5 


tAOH 

Output Data Stable Time from 
Asynchronous Clock Input! 4 ’ 26 ! 

Com’l & Ind 

15 


15 


15 




ns 

Mil 



mm 


mm 


mm 



Notes: 

19. This specification is a measure of the delay from an asynchronous reg- 
ister clock input to internal feedback of the register output signal to the 
input of the LAB logic array and then to a combinatorial output. This 
delay assumes no expanders are used in the logic of combinatorial out- 
put or the asynchronous clock input. The clock signal is applied to a 
dedicated input pin and all feedback is within a single LAB. This pa- 
rameter is tested periodically by sampling production material. 

20. This parameter is measured with a positive-edge triggered clock at the 
register. For negative edge triggering, the tAWH and tAWL parameters 
must be swapped. If a given input is used to clock multiple registers 
with both positive and negative polarity, tAWH should be used for both 
tAWH and tAWL- 

21 . This specification is a measure of the delay associated with the internal 
register feedback path for an asynchronous clock to LAB logic array in- 
put. This delay plus the asynchronous register set-up time, tASl, is the 
minimum internal period for an internal asynchronously clocked state 
machine configuration. This delay is for feedback within the same 
LAB, assumes no expander logic in the clockpath, and assumes that the 
clock input signal is applied to a dedicated input pin. This parameter 
is tested periodically by sampling production material. 

22. This specification indicates the guaranteed maximum frequency at 
which an asynchronously clocked state machine configuration with ex- 


ternal feedback can operate. It is assumed that all data inputs, clock in- 
puts, and feedback signals are applied to dedicated inputs, and that no 
expander logic is employed in the clock signal path or data path. 

23. This specification indicates the guaranteed maximum frequency at 
which an asynchronously clocked state machine with internal-only 
feedback can operate. This parameter is determined by the lesser of 
(1/tACF + tASl)) or (l/(t A WH +Iawl))- If register output states must 
also control external points, this frequency can still be observed as long 
as this frequency is less than 1/tACOl- 

24. This frequency is the maximum frequency at which the device may op- 
erate in the asynchronously clocked data path mode. This specification 
is determined by the least of l/(tAWH + tAWL)> 1/0 asi + tAH) or 
1/tACOl- It assumes data and clock input signals are applied to dedi- 
cated input pins and no expander logic is used. 

25. This specification indicates the guaranteed maximum frequency at 
which an individual output or buried register can be cycled in asynchro- 
nously clocked mode by a clock signal applied to an external dedicated 
input pin. 

26. This parameter indicates the minimum time that the previous register 
output data is maintained on the output after an asynchronous register 
clock input. 
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CY7C343 


•= = SEMICONDUCTOR 


Internal Switching Characteristics Over Operating Ranged 


Parameters 

Description 

CY7C343— 25 

CY7C343— 30 

CY7C343— 35 

CY7C343— 40 

Units 

^22221 

(2231 

(2129 

(2219 

(2129 

(2219 

(2^29 

(2^JJ 

*IN 

Dedicated Input Pad and 

Buffer Delay 

Com’l & Ind 


5 


7 


9 



ns 

Mil 




7 


9 


mm 

bo 

I/O Input Pad and Buffer Delay 

Com’l & Ind 


5 


5 


7 



ns 

Mil 




5 


7 


9 

tEXP 

Expander Array Delay 

Com’l & Ind 


mm 


mm 





ns 

Mil 




mm 




25 

tLAD 

Logic Array Data Delay 

Com’l & Ind 


mm 


mm 


mm 



ns 

Mil 




mm 


mm 


mm 

tLAC 

Logic Array Control Delay 

Com’l & Ind 


mm 


mm 


mm 



ns 

Mil 




KEI 


mm 


mm 

tOD 

Output Buffer and Pad Delay 

Com! & Ind 


5 


5 


6 



ns 

Mil 




5 


6 


i 

tzx 

Output Buffer Enable Delay L z/ J 

Com! & Ind 


mm 


mm 


mm 



ns 

Mil 




mm 


mm 


mm 

txz 

Output Buffer Disable Delay 

Com’l & Ind 


mm 


mm 


mm 



ns 

Mil 




n 


mm 


mm 

tRSU 

Register Set-Up Time Relative 
to Clock Signal at Register 

Com’l & Ind 

6 


8 


mm 




ns 

Mil 



8 


mm 


mm 


tRH 

Register Hold Time Relative to 
Clock Signal at Register 

Com’l & Ind 

6 


8 


mm 




ns 

Mil 



8 


mm 


mm 


t LATCH 

Flow-Through Latch Delay 

Com’l & Ind 


3 


4 


4 



ns 

Mil 




4 


4 


4 

tRD 

Register Delay 

Com’l & Ind 


l 


2 


2 



ns 

Mil 




2 


2 


2 

tCOMB 

Transparent Mode Delayl Zb J 

Com’l & Ind 


3 


4 


4 



ns 

Mil 




4 


4 


4 

tCH 

Clock HIGH Time 

Com’l & Ind 

8 


mm 


K£j( 




ns 

Mil 



mm 


£>91 


mm 


tCL 

Clock LOW Time 

Com’l & Ind 

8 


mm 


gjggjg 




ns 

Mil 



mm 


(ppi 


mm 


tic 

Asynchronous Clock Logic 

Delay 

Com’l & Ind 


mm 


mm 


mm 



ns 

Mil 




mm 


mm 


kb 

tics 

Synchronous Clock Delay 

Com’l & Ind 


2 


2 


3 



ns 

Mil 




2 


3 


4 

tFD 

Feedback Delay 

Com’l & Ind 


1 


1 


2 



ns 

Mil 




1 


2 


3 

tpRE 

Asynchronous Register Preset 
Time 

Com’l & Ind 


5 


6 


7 



ns 

Mil 




6 


7 


8 

tCLR 

Asynchronous Register Clear 
Time 

Com’l & Ind 


5 


6 


7 



ns 

Mil 




6 


7 ! 


8 

tpcw 

Asynchronous Preset and Clear 
Pulse Width 

Com’l & Ind 

5 


6 


7 




ns 

Mil 



6 


7 


8 


tpCR 

Asynchronous Preset and Clear 
Recovery Time 

Com’l & Ind 

5 


6 


mm 




ns 

Mil 



6 


■3 


8 


tpiA 

Programmablelnterconnect 
Array Delay Time 

Com’l & Ind 


mm 


mm 


(gjd 



ns 

Mil 




16 


HI 


mm 


Notes: 

27. Sample tested only for an output change of 500 mV. 28. This specification guarantees the maximum combinatorial delay asso- 

ciated with the macrocell register bypass when the macrocell is confi- 
gured for combinatorial operation. 
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CY7C343 



Switching Waveforms 

External Combinatorial 


DEDICATED INPUT/ X 

I/O INPUT 7 

< 


*• tpD-|t 7 VtpD2^ *■ 


COMBINATORIAL \ 

OUTPUT 7 

< 

h — w»i — - 




COMBINATORIAL OR 
REGISTERED OUTPUT 


HIGH-IMPEDANCE . 
3-STATE 




< 


VALID OUTPUT 


HIGH-IMPEDANCE 

3-STATE 


C343-6 


External Synchronous 



External Asynchronous 
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?= CYPRESS 
W SEMICONDUCTOR 


CY7C343 


Switching Waveforms (continued) 
Output Mode 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CY7C343 — 25HC/HI 

H67 

Commercial/Industrial 

CY7C343 — 25 JC/JI 

J67 

30 

CY7C343 — 30HC/HI 

H67 

Commercial/Industrial 

CY7C343 — 30JC/JI 

J67 

CY7C343 — 30HMB 

H67 

Military 

35 

CY7C343 — 35HC/HI 

H67 

Commercial/Industrial 

CY7C343— 35 JC/JI 

J67 

CY7C343 — 35HMB 

H67 

Military 

40 

CY7C343 — 40HMB 

H67 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

V OL 

1, 2, 3 

VlH 

1,2,3 

VlL 

1,2,3 

Ik 

1,2,3 

loz 

1, 2,3 

Icci 

1,2,3 


Document#: 38-00128-D 


Switching Characteristics 


Parameters 

Subgroups 

tpDl 

7, 8, 9,10,11 

tpD2 

7, 8, 9, 10, 11 

tPD3 

7, 8, 9, 10,11 

tcoi 

7, 8, 9, 10,11 

ts 

7, 8, 9, 10,11 

t H 

7, 8, 9, 10,11 

tACOl 

7, 8, 9,10,11 

UC02 

7, 8, 9, 10,11 

*AS 

7, 8, 9, 10,11 

Un 

7, 8, 9, 10,11 
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CY7C344 


'F SEMCONDUCTOR 32-Macrocell MAX® EPLD 


Features 

• High-performance, high-density re- 
placement for TTL, 74HC, and custom 
logic 

• 32 macrocells, 64 expander product 
terms in one LAB 

• 8 dedicated inputs, 16 I/O pins 

• 28-pin 300-mil DIP, cerDIP or 28-pin 
HLCC, PLCC package 


Functional Description 

Available in a 28-pin 300-mil DIP or win- 
dowed J- leaded ceramic chip carrier 
(HLCC), the CY7C344 represents the 
densest EPLD of this size. 8 dedicated in- 
puts and 16 bidirectional I/O pins commu- 
nicate to one logic array block. In the 
CY7C344 LAB there are 32 macrocells 
and 64 expander product terms. When an 
I/O macrocell is used as an input, two ex- 
panders are used to create an input path. 
Even if all of the I/O pins are driven by ma- 
crocell registers, there are still 16 “buried” 


registers available. All inputs, macrocells, 
and I/O pins are interconnected within the 
LAB. 

The speed and density of the CY7C344 
makes it a natural for all types of applica- 
tions. With just this one device, the design- 
er can implement complex state machines, 
registeredlogic, and combinatorial “glue” 
logic, without using multiple chips. This ar- 
chitectural flexibility allows the CY7C344 
to replace multichip TTL solutions, wheth- 
er they are synchronous, asynchronous, 
combinatorial, or all three. 


Logic Block Diagram^] 


Pin Configurations 



3(10) 

4(11) 

5(12) 

6(13) 

9(16) 

10(17) 

11(18) 

12(19) 

17(24) 

18(25) 

19(26) 

20(27) 

23(2) 

24(3) 

25(4) 

26(5) 


HLCC 
Top View 


no nnnnn 

4 3 2 1 28 27 26 


I/O C 5 
INPUT C 6 
INPUT C 7 
INPUT C 8 
INPUT/CLK C 9 
I/O c 10 
I/O c 11 


o 


121314 1516 1718 

uuuuuuu 

o o o Q o o o 


25 3 I/O 
24 3 I/O 
23 □ INPUT 
22 3 INPUT 
21 3 INPUT 
20 3 INPUT 
19 3 I/O 


CerDIP 
Top View 

INPUT 
INPUT/CLK 
I/O 
I/O 
I/O 
I/O 
Vcc 
GND 
I/O 
I/O 
I/O 
I/O 
INPUT 
INPUT 


C 1 
C 2 

C 3 
C 4 
C 5 
[6 
C 7 

C 8 

C 9 
L 10 
L 11 
C 12 

C 13 
C 14 


3 INPUT 
3 INPUT 
3 I/O 

3 I/O 

3 I/O 

3 i/o 
3 v cc 

3 GND 
3 I/O 

3 I/O 
3 i/o 
3 i/o 

□ INPUT 

□ INPUT 



Selection Guide 



7C344-20 

7C344-25 

7C344-35 

Maximum Access Time (ns) 

20 

25 

35 

M aximum Operating 

Current (mA) 

Commercial 

200 

200 

200 

Military 


220 


Industrial 

220 

220 


Maximum Standby 

Current (mA) 

Commercial 

150 

150 

150 

Military 


170 

170 

Industrial 

170 

170 



Note: 

1 . Figures in () are for J-leaded packages. 

MAX and MAX + PLUS are registered trademarks of Altera Corporation. 
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CY7C344 


CYPRESS 

••= = SEMICONDUCTOR 

Maximum Ratings 

(Abovewhich the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

PowerApplied 0°Cto +70°C 

Maximum Junction Temperature 

(UnderBias) 150°C 

Supply Voltage to Ground Potential - 2.0V to +7.0V 

Maximum PowerDissipation 1500 mW 

DC Vcc or GND Current 500 mA 

Electrical Characteristics Over the Operating Rangel 3 ! 


DC Output Current, per Pin - 25 mA to +25 mA 

DC Input Voltage^] - 2.0V to + 7.0V 

DC Program Voltage - 2.0V to + 13.5V 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±5% 

Industrial 

— 40°Cto +85°C 

5V±10% 

Military 

- 55° C to + 125 °C (Case) 

5V ±10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vffl 

Input HIGH Level 

VlL 

Input LOW Level 

hx 

Input Current 

loz 

Output Leakage Current 

los 

Output Short 

Circuit Current 

Icci 

Power Supply 

Current (Standby) 

ICC2 

Power Supply Current 

tR 

Recommended Input Rise Time 

If 

Recommended Input Fall Time 


Test Conditions 


Vcc = Min., Iqh = ~ 4.0 mA 


Vcc ~ Min., Iql = 8 mA 


GND<Vi N <V CC 


Vo = V C c or GND 


V C c = Max., Vqut = 0.5Vt 4, 5 1 


Vi = V C c or GND (No Load) 
f = 1.0 MHzt 4 ’ 6 ] 


Vi = Vcc or GND (No Load) 
f = 1.0 MHzt 4 ’ 6 ] 


Commercial 


Military/Industrial 


Commercial 


Military/Industrial 


Min. 

Max. 

Units 

Bl 


V 


0.45 

V 

ksH 

Vcc +0*3 

V 

HU 

0.8 

V 

-10 

+ 10 

pA 

fjEjl 

+40 

pA 

-30 

-90 

mA 


150 

mA 


170 

mA 


200 



220 

mA 


100 

ns 


100 



Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Vin = 2V, f = 1.0 MHz 

10 

pF 

Cqut 

Output Capacitance 

Vqut = 2.0V, f= 1.0 MHz 

10 

pF 


AC Test Loads and Waveforms l 7 ! 

R1 464xi 

5V o — va — i 

OUTPUTo 9 0UTP 



INCLUDING 
JIG AND 
SCOPE 



ALL INPUT PULSES 


GND 

< 6 ns 



Equivalent to: TH^VENIN EQUIVALENT (commercial/military) 

163X1 

OUTPUT o o 1 75V C34 

Notes: 

2. Minimum DC input is -0.3V. During transitions, the inputs may un- 
dershoot to -2.0V for periods less than 20 ns. 

3. Typical values are for Ta = 25 ° C and Vcc = 5V. 

4. Guaranteed but not 100% tested. 

5. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degradation. 


6. Measured with device programmed as a 16-bit counter. 

7. Part (a) in AC Test Load and Waveforms is used for all parameters ex- 
cept t£R and txz, which is used for part (b) in AC Test Load and Wave- 
forms. All external timing parameters are measured referenced to ex- 
ternal pins of the device. 
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Timing Delays 

Timing delays within the CY7C344 may be easily determined using 
MAX+PLUS® software or by the model shown in Figure 1. The 
CY7C344 has fixed internal delays, allowing the user to determine 
the worst case timing delays for any design. For complete timing in- 
formation, the MAX + PLUS software provides a timing simulator. 

Design Recommendations 

Operation of the devices described herein with conditions above 
those listedunder “Absolute Maximum Ratings” may cause perma- 
nent damage to the device. This is a stress rating only and function- 
al operation of the device at these or any other conditions above 
those indicated in the operational sections of this data sheet is not 
implied. Exposure to absolute maximum ratings conditions for ex- 
tended periods of time may affect device reliability. The CY7C344 
contains circuitry to protect device pins from high static voltages or 
electric fields; however, normal precautions should be taken to 
avoid applying any voltage higher than maximum rated voltages. 

For proper operation, input and output pins must be constrained 
to the range GND <. (Vjn or Vout) < Vcc- Unused inputs must 
always be tied to an appropriate logic level (either Vcc or GND). 
Each set of Vcc and GND pins must be connected together di- 
rectly at the device. Power supply decoupling capacitors of at 
least 0.2 |iF must be connected between Vcc and GND. For the 
most effective decoupling, each Vcc pin. should be separately de- 
coupled. 

Timing Considerations 

Unless otherwise stated, propagation delays do not include expan- 
ders. When using expanders, add the maximum expander delay 
t£XP to the overall delay. 

When calculating synchronous frequencies, use tsi if all inputs 
are on the input pins. t $2 should be used if data is applied at an 
I/O pin. If ts 2 is greater than tcoi. l/ts2 becomes the limiting fre- 
quency in the data path mode unless l/(t\vH + t\vL) is less than 
l/tS2- 


When expander logic is used in the data path, add the appropriate 
maximum expander delay, t^xp to tsi. Determine which of l/(t\vH 
+ ty/L)> l/tcoi> or l/(tgxP + tsi) is the lowest frequency. The low- 
est of these frequencies is the maximum data path frequency for 
the synchronous configuration. 

When calculating external asynchronous frequencies, use tASi if 
all inputs are on dedicated input pins. If any data is applied to an 
I/O pin, tAS2 must be used as the required set-up time. If (t^s2 + 
tAH) is greater than t AC oi, l/(tAS2 + Iah) becomes the limiting 
frequency in the data path mode unless l/(tAWH + Uwl) is less 
than l/(tAS2 + *ah)- 

When expander logic is used in the data path, add the appropri- 
ate maximum expander delay, tgxp to tASl* Determine which of 
l/(tAWH + t A WL), 1/tACOl. or l/(tEXP + tASi) is the lowest fre- 
quency. The lowest of these frequencies is the maximum data 
path frequency for the asynchronous configuration. 

The parameter ton indicates the system compatibility of this de- 
vice when driving other synchronous logic with positive input 
hold times, which is controlled by the same synchronous clock. If 
toH is greater than the minimum required input hold time of the 
subsequent synchronous logic, then the devices are guaranteed to 
function properly with a common synchronous clock under worst- 
case environmental and supply voltage conditions. 

The parameter tAOH indicates the system compatibility of this 
device when driving subsequent registered logic with a positive 
hold time and using the same clock as the CY7C344. 

In general, if tAOH is greater than the minimum required input 
hold time of the subsequent logic (synchronous or asynchronous), 
then the devices are guaranteed to function properly under worst- 
case environmental and supply voltage conditions, provided the 
clock signal source is the same. This also applies if expander logic 
is used in the clock signal path of the driving device, but not for the 
driven device. This is due to the expander logic in the second de- 
vice’s clock signal path adding an additional delay (t£xp)> causing 
the output data from the preceding device to change prior to the 
arrival of the clock signal at the following device’s register. 


INPUT 


OUTPUT 




Figure 1. CY7C344 Timing Model 
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External Synchronous Switching Characteristics^] Over Operating Range 


Parameters 

Description 

tpDl 

Dedicated Input to Combinatorial 

Output Delayt 8 ! 

Com’l & Ind 

Mil 

tpD2 

I/O Input to Combinatorial Output 
DelayPl 

Com’l & Ind 

Mil 

tpD3 

Dedicated Input to Combinatorial 

Output Delay with Expander Delayt 10 ! 

Com’l & Ind 

Mil 

tpD4 

I/O Input to Combinatorial Output Delay 
with Expander Delayt 4 ’ 1] ! 

Com! & Ind 

Mil 

tEA 

Input to Output Enable DelayM 

Com’l & Ind 

Mil 

*ER 

Input to Output Disable Delay M 

Com’l & Ind 

Mil 

tcoi 

Synchronous Clock Input to Output 

Delay 

Com’l & Ind 

Mil 

tC02 

Synchronous Clock to Local Feedback to 
CombinatorialOutputt 4 ’ 12 ] 

Com’l & Ind 

Mil 

ts 

Dedicated Input or Feedback Set-Up 
Time to Synchronous Clock Input 

Com’l & Ind 

Mil 

tH 

Input Hold Time from Synchronous 

Clock Inputf 7 ] 

Com’l & Ind 

Mil 

tWH 

Synchronous Clock Input HIGH Timet 4 ] 

Com’l & Ind 

Mil 

tWL 

Synchronous Clock Input LOW Timet 4 ! 

Com’l & Ind 

Mil 

tRW 

Asynchronous Clear Widtht 4 ! 

Com’l & Ind 

Mil 

tRR 

Asynchronous Clear Recovery Timet 4 ! 

Com! & Ind 

Mil 

tRO 

Asynchronous Clear to Registered 

Output Delayt 4 ! 

Com’l & Ind 

Mil 

tpw 

Asynchronous Preset Widtht 4 ! 

Com’l & Ind 

Mil 

tpR 

Asynchronous Preset Recovery Timet 4 ! 

Com’l & Ind 

Mil 
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External Synchronous Switching Characteris tics Over Operating Range (continued) 


Parameters 

Description 

CY7C343 — 20 

CY7C343— 25 

CY7C343— 35 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpo 

AsynchronousPreset to Registered 
Output Delayt 4 ] 

Com’l & Ind 


20 


25 



ns 

Mil 




25 


35 

tCF 

Synchronous Clock to Local Feedback 
Inputf 4 ’ 13 1 

Com’l & Ind 


4 


7 



ns 

Mil 




7 


13 

tp 

External Synchronous Clock Period 
(l/fMAX3)^ 

Com’l & Ind 

14 


16 




ns 

Mil 



16 


20 



External Maximum Frequency 
a/(kx>i + t S i))i 4 ’ 14 J 

Com’l & Ind 

41.6 


33.3 




MHz 

Mil 



33.3 


24.3 


f MAX2 

Maximum Frequency with Internal Only 
Feedback (l/(tcF + ts))t 4 ’ 15 1 

Com! & Ind 

62.5 


45.4 





Mil 



45.4 


29.4 


f MAX3 

Data Path Maximum Frequency, least of 
l/(t\VL + t\VH)> l/(ts + hi), or (l/tcoi) [4, 16] 

Com’l & Ind 

71.4 


62.5 




MHz 

Mil 



62.5 


47.6 


f MAX4 

Maximum Register Toggle Frequency 
l/CtWL + twH)' 4 ' 17 * 

Com’l & Ind 







MHz 

Mil 



mu 




tOH 

Output Data Stable Time from 
Synchronous Clock Inputt 4 ’ 18 i 

Com’l & Ind 

3 


3 




ns 

Mil 



3 


3 



Notes: 

8. This parameter is the delay from an input signal applied to adedicated 
input pin to a combinatorial output on any output pin. This delay as- 
sumes no expander terms are used to form the logic function. 

9. This parameter is the delay associated with an input signal applied to 
an I/O macrocell pin to any output. This delay assumes no expander 
terms are used to form the logic function. 

10. This parameter is the delay associated with an input signal applied to 
a dedicated input pin to combinatorial output on any output pin. This 
delay assumes expander terms are used to form the logic function and 
includes the worst-case expander logic delay for one pass through the 
expander logic. This parameter is tested periodically by sampling pro- 
duction material. 

10. This parameter is the delay associated with an input signal applied to 
an I/O macrocell pin to any output pin. This delay assumes expander 
terms are used to form the logic function and includes the worst-case 
expander logic delay for one pass through the expander logic. This pa- 
rameter is tested periodically by sampling production material. 

1 1 . This specification is a measure of the delay from synchronous register 
clockinput to internal feedback of the register output signal to a combi- 
natorial output for which the registered output signal is used as an in- 
put. This parameter assumes no expanders are used in the logic of the 
combinatorial output and the register is synchronously clocked. This 
parameter is tested periodically by sampling production material. 


13. This specification is a measure of the delay associated with the internal 
register feedback path. This delay plus the register set-up time, t$, is the 
minimum internal period for an internal state machine configuration. 
This parameter is tested periodically by sampling production material. 

14. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with external only feedback can 
operate. 

15. This specification indicates the guaranteed maximum frequency at 
whicha state machine with internal-only feedback can operate. If regis- 
ter output states must also control external points, this frequency can 
still be observed as long as it is less than 1/tcoi- This specification as- 
sumes no expander logic is used. This parameter is tested periodically 
by sampling production material. 

16. This frequency indicates the maximum frequency at which the device 
may operate in data path mode (dedicated input pin to output pin). 
This assumes that no expander logic is used. 

17. Thisspecificationindicatestheguaranteedmaximumfrequencyinsyn- 
chronousmode, at which an individual output or buried register can be 
cycled by a clock signal applied to either a dedicated input pin or an I/O 
pin. 

18. This parameter indicates the minimum time after a synchronous regis- 
ter clock input that the previous register output data is maintained on 
the output pin. 
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External Asynchronous Switching Characteristics Over Operating Ranged 


Parameters 

Description 


CY7C344-25 

CY7C344— 35 

Units 



Min. 

Max. 

Min. 

Max. 

Iacoi 

Asynchronous Clock Input to Output 
Delay 

Com’l & Ind 




25 



ns 

Mil 




25 


35 

UC02 

Asynchronous Clock Input to Local 
Feedback to Combinatorial Output^ 9 ! 

Com’l & Ind 


30 


37 




Mil 




37 


49 

tAS 

Dedicated Input or Feedback Set-Up 
Time to Asynchronous Clock Input 

Com’l & Ind 

9 


12 




B 

Mil 



12 


15 


tAH 

Input Hold Time from Asynchronous 
Clock Input 

Com’l & Ind 

9 


mm 




ns 

Mil 



mm 


17.5 


tAWH 

Asynchronous Clock Input HIGH 
Timet 4 ’ 20 ! 

Com’l & Ind 

7 


9 




ns 

Mil 





15 


tAWL 

Asynchronous Clock Input LOW Timet 4 ! 

Com’l & Ind 

9 


11 





Mil 



11 


15 


tACF 

Asynchronous Clock to Local Feedback 
Inputt 4 ’ 21] 

Com’l & Ind 


18 


21 



H 

Mil 




21 


27 

tAP 

External Asynchronous Clock Period 
(l/fMAX4)t 4 ] 








B 

Mil 



20 




fMAXAl 

External Maximum Frequency in 
Asynchronous Mode l/(tACOi + tAs)t 4, 22 ] 

Com’l & Ind 

34.4 


27 




MHz 

Mil 



27 



■■ 

IMAXA2 

Maximum Internal Asynchronous 
Frequency l/(t A CF r + Us) or 
l/(tAWH + t A WL) [4 ’ 23r 

Com’l & Ind 

37 


30.3 




MHz 

Mil 



30.3 


23.8 


f MAXA3 

Data Path Maximum Frequency in 
AsynchronousModet 4 ’ 24 J 

Com’l & Ind 

50 


40 




MHz 

Mil 





28.5 


f MAXA4 

Maximum Asynchronous Register Toggle 
Frequency l/(t A wH + t A WLF 4 ’ 251 

Com’l & Ind 

62.5 






MHz 

Mil 





33.3 


tAOH 

Output Data Stable Time from 
Asynchronous Clock Inputl 4 ’ 26 ! 

Com’l & Ind 

15 


mm 




ns 

Mil 



15 


15 



Notes: 

19. This specification is a measure of the delay from an asynchronous reg- 
ister clock input to internal feedback of the registered output signal to 
a combinatorial output for which the registered output signal is used 
as an input. Assumes no expanders are used in logic of combinatorial 
output or the asynchronous clock input. This parameter is tested peri- 
odically by sampling production material. 

20. This parameter is measured with a positive-edge-triggered clock at the 
register. For negative edge triggering, the tAWH and tAWL parameters 
must be swapped. If a given input is used to clock multiple registers 
with both positive and negative polarity, tAWH should be used for both 
tAWH and tAWL- 

21 . This specification is a measure of the delay associated with the internal 
register feedback path for an asynchronously clocked register. This 
delay plus the asynchronous register set-up time, tAS, is the minimum 
internal period for an asynchronously clocked state machine configu- 
ration. This delay assumes no expander logic in the asynchronous clock 
path. This parameter is tested periodically by sampling production ma- 
terial. 

22. This parameter indicates the guaranteed maximum frequency at which 
an asynchronously clocked state machine configuration with external 
feedbackcan operate. It is assumed that no expander logic is employed 
in the clock signal path or data path. 


23. This specification indicates the guaranteed maximum frequency at 
which an asynchronously clocked state machine with internal-only 
feedbackcan operate. If register output states must also control exter- 
nal points, this frequency can still be observed as long as this frequency 
is less than IAacoi • This specification assumes no expander logic is uti- 
lized. This parameter is tested periodically by sampling production ma- 
terial. 

24. This specification indicates the guaranteed maximum frequency at 
whichan individual output or buried register can be cycled in asynchro- 
nously clocked mode. This frequency is least of l/(tAWH + tAWL)> 
l/(tAS + tAii), or IAacoi- R also indicates the maximum frequency at 
which the device may operate in the asynchronously clocked data path 
mode. Assumes no expander logic is used. 

25. This specification indicates the guaranteed maximum frequency at 
whichan individual output or buried register can be cycled in asynchro- 
nously clocked mode by a clock signal applied to an external dedicated 
input or an I/O pin. 

26. This parameter indicates the minimum time that the previous register 
output data is maintained on the output pin after an asynchronous reg- 
ister clock input to an external dedicated input or I/O pin. 
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Typical Internal Switching Characteristics Over Operating Ranged 
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Switching Waveforms 

External Combinatorial 

DEDICATED INPUT/ “ 
I/O INPUT 


COMBINATORIAL 

OUTPUT 


COMBINATORIAL OR 
REGISTERED OUTPUT 


HIGH-IMPEDANCE . 
3-STATE 


K 


tpDl/tpD2 


*ER 




*EA 


x 


VALID OUTPUT 


HIGH-IMPEDANCE 

3-STATE 


C344-8 


External Synchronous 



External Asynchronous 
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Switching Waveforms (continued) 
Internal Synchronous (Output Path) 


CLOCK FROM 
LOGIC ARRAY 

: 

\ 

_y 




JrdJ-*- k)D -*• 




DATA FROM 
LOGIC ARRAY 

ZXZ) 

< 

ZXZ) 

< ) 

K 





k- txz H 


h~ hx “H 


OUTPUT PIN 


) 

< > 

HIGH Z 

< 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C344 — 20DC/DI 

D22 

Commercial/Industrial 

CY7C344 - 20HC/HI 

H64 

CY7C344— 20JC/JI 

J64 

CY7C344 - 20PC/PI 

P21 

CY7C344 - 20WC/WI 

W22 

25 

CY7C344— 25DC/DI 

D22 

Commercial/Industrial 

CY7C344 - 25HC/HI 

H64 

CY7C344 - 25 JC/JI 

J64 

CY7C344 - 25PC/PI 

P21 

CY7C344 - 25WC/WI 

W22 

CY7C344 - 25DMB 

D22 

Military 

CY7C344 — 25HMB 

H64 

CY7C344— 25WMB 

W22 

35 

CY7C344-35DMB 

D22 

Military 


CY7C344-35HMB 

H64 



CY7C344— 35WMB 

W22 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VOH 

1,2,3 

VOL 

1,2,3 

VlH 

1,2,3 

VlL 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Icci 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

tpDl 

7, 8, 9, 10,11 

tpD2 

7, 8, 9, 10,11 

tPD3 

7, 8, 9, 10,11 

tcoi 

7, 8, 9, 10,11 

Is 

7, 8,9, 10,11 

tH 

7, 8, 9, 10, 11 

Ucoi 

7, 8, 9, 10,11 

tACOl 

7, 8,9, 10,11 

tAS 

7, 8, 9, 10,11 

tAH 

7, 8, 9, 10,11 


Document#: 38-00127-B 
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Features 

• High speed: 125-MHz state machine 
output generation 

— Token passing 
— Multiple, concurrent processes 
— Multiway branch or join 

• One clock with programmable clock 
doubler 

• Programmable miser bits for power 
savings 

• 8 to 12 inputs with input macrocells 
— Metastability hardened: 10-year 

MBTF 

— 0, 1, or 2 input registers 

— 3 programmable clock enables 

• 32 synchronous state macrocells 

• 10 to 14 outputs 

— Skew-controlled OR output array 
— Outputs are sum of states like PLA 


Logic Block Diagram Pin Configurations 



Selection Guide 


Generic Part Number 

IccmAatfMAX 

1m AX MHz 

tis ns 

t C o ns 

Com 

Com “IT 

Mil 

Mil “E’ 

Com 

Mil 

Com 

Mil 

Com 

Mil 

CY7C361— 125 

200 

150 



125.0 


2 


15 


CY7C361— 100 

200 

150 

200 

1 

100.0 

100.0 

3 

3 

19 

19 

CY7C361— 83 


150 



83.3 

83.3 

5 

5 

23 

23 

CY7C361— 66 


150 


150 

66.6 

66.6 

5 

5 

23 

25 


• Security fuse 

• Available in 28-pin slimline DIP and 
28-pin PLCC 

• Low-power “E* versions 

— 150 mA max. at 125 MHz 

• UV-erasable and reprogrammable 

• Programming and operation 100% 
testable 

Product Characteristics 

The CY7C361 is a CMOS erasable, pro- 
grammable logic device (EPLD) with very 
high speed sequencing capabilities. 

Applicationsinclude high-speed cache and 
I/O subsystems control, control of high- 
speed numeric processors, and high-speed 
arbitration between synchronous or 
asynchronoussystems. 


A programmable on-board clock doubler 
allows the device to operate at 125 MHz in- 
ternally based on a 62.5 -MHz input clock 
reference. The clock doubler is not a 
phase-lockedloop. It produces an internal 
pulse on each edge of the external clock. 
The length of each internal pulse is deter- 
mined by the intrinsic delays within the 
CY7C361. When the doubler is enabled, 
all macrocells in the CY7C361 are refer- 
enced to the doubled clock. If the clock 
doubler is disabled, a 125-MHz input clock 
can be connected to pin 4, and it will be 
used as a clock to all macrocells. 

The CY7C361 has two arrays, similar to 
those in a PLA except that the registers are 
placed between the two arrays so that the 
long feedback path of the PLA is elimi- 
nated. 
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Product Characteristics (continued) 

In the CY7C361, the state information is contained in 32 state 
macrocells sandwiched between the input and output arrays. The 
current state information is fed back fast enough to achieve the 
125-MHz operating frequency. These state macrocells also have 
serial connections that allow state machines to be built using a to- 
ken-passing methodology similar to one hot encoding, but with 
the ability to support multiple active states at any given time. 

The output array performs an OR function over the state macro- 
cell outputs, allowing the control signals of the state machine to 
be produced directly. The signals from the output array are con- 
nected to the 14 device outputs (4 of which are bidirectional). In 
addition there are 3 sum terms that act as clock enables to the 3 
groups of input macrocells. There are also 4 sum term output en- 
ables for the 4 bidirectional pins. 

Input Macrocells 

The CY7C361 has 12 input macrocells, shown in Figure 1. Each 
macrocell can be configured to have 0, 1, or 2 registers in the 
path of the input data. In the configuration where there is no in- 
put register, the set-up time required is the longest, because it in- 
cludes the propagation delay through the input array plus the 
state register set-up time. In the single-registered configuration 
the set-up time is less than half of the unregistered case. The 
double-registered configuration is used to synchronize asynchro- 
nous inputs without causing metastable events. 



TO 

INPUT 

ARRAY 


C361-3 


Figure 1. Input Macrocell 


Input Register Enables 


The input macrocells are divided into 3 groups of 4 macrocells 
each. Each of these groups has a register clock enable coming 
from the output array. The assignment of enable signal node 
numbers to input macrocells is as follows: 


Input Nodes 
3, 5, 6, 9 
10, 11, 12, 13 
1, 2, 14, 15 


Enable Node 

29 

30 

31 


When the enable node is true, data is clocked into the registers of 
the input macrocells on the rising edge of the internal global clock. 

Metastability Immunity 

A high level of metastable immunity is afforded in the double- 
registered configuration. The CY7C361 registers are done in fast 
CMOS and they resolve inputs in a minimal amount of time. 
With all inputs switching at maximum frequency, one metastable 
event capable of violating the set-up time of a subsequent register 
occurs every 10 years. The probability of failure in a configured 
state machine is much lower than this calculation suggests, be- 
cause there are more registers in the device and thus more deci- 
sion time is allowed. No state machine failures due to metastable 
phenomena will be observed if the maximum frequency and 
double-registered operation frequency are used. This makes the 
CY7C361 ideally suited for constructing state machines requiring 


arbitration. For more information on metastability, refer to the 
“Are Your PLDs Metastable?” application note in the Cypress 
Applications Handbook. 

Input Array 

The input array is based on the condition decoder, shown in Figure 
2. In a conventional PLA or PLD device, only PRODUCT1 would 
be present in the first array and the output and the feedback would 
be encoded by a second programmable or fixed or array. The 
speed of state machines is limited mainly by the feedback path. 



The condition decoder of the CY7C361 forms a product of a prod- 
uct and a sum over the input field. (The sum term is obtained by 
inverting the inputs to PRODUCT2.) Since there is immediate 
feedback information in the input field, multiway fork and join op- 
erations can be performed using this type of condition decoder. In 
other words, the condition decoder is used to control or gate the 
token being passed from macrocell to macrocell. In contrast, a 
traditional PLD or PLA requires more logic because the array is 
used to encode the states. In the CY7C361, state transitions can be 
made in half the time because there is no “state encoding” delay. 

Each condition decoder has a miser bit in its sum term path. If 
the term is not used, the miser bit is automatically programmed. 
The miser bit completely disconnects the product term and re- 
places it with a logic HIGH. This results in a power savings. 

The input array has 41 condition decoders: one global reset de- 
coder, 8 local reset decoders, and 32 macrocell decoders. The 
array has 44 true/complement input pairs, 88 inputs total. 

For speed reasons, the feedback signals are segmented. This 
means that for each group of 8 macrocells, 2 have global feedback, 
2 have intermediate feedback to 16 of the 32 macrocells, and 4 
have local feedback within their group of 8 macrocells only. Seg- 
menting the feedback reduces the number of inputs per decoder 
to 56. Because the CY7C361 utilizes token passing, a large state 
machine will be effectively broken down into several smaller ma- 
chines using 4 or less macrocells. The global and intermediate 
feedback is used to communicate between these smaller machines, 
and the local feedback is used within the smaller machines. For 
more information on the hot state encoding or token-passing de- 
sign methodology, refer to the application notes titled “State Ma- 
chine Design Considerations and Methodologies” and “Under- 
standing the CY7C361” in the Cypress Applications Handbook. 

State Machine Macrocells 

The CY7C361 has 32 state macrocells. The state macrocells each 
have a single condition decode and share a common clock and 
global reset condition. The global reset is synchronous, and it 
lasts for two internal clock cycles. For each group of four state 
macrocells, there is a synchronous local reset condition. 

All 32 of the macrocells are “daisy-chained.” Each has a C__IN in- 
put that is connected to the C_OUT output of the previous macro- 
cell, as shown in Figure 3. Configuration bit C2 is used in all state 
macrocells to select C_IN to be active (C2=0) or inactive (C2=l). 
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Figure 3. CY7C361 Macrocell 

For the topmost macrocell (node 32), the C2 bit is used to specify 
a reset option. If the bit is 0, then the C_IN for this macrocell will 
be true (1). If the C2 bit is 1, then the C_IN for the macrocell will 
be false (0). 

There are three state macrocell configurations: START, 
TOGGLE, and TERMINATE. The purpose of the START con- 
figuration is to create a “token” based on the condition decode. 
The TOGGLE configuration is used for building counters. The 
TERMINATE configuration is used to insert wait states in a pro- 
cess. It captures a token and holds it until a condition tells it to 
terminate the token. 

Figure 4 shows a state macrocell in the START configuration. This 
configuration synchronously creates a token if C_IN or the condi- 
tion decode is a logic HIGH. The token is represented by a true 
output on the macrocell register going to the output array and back 
as feedback to the input array. A machine implemented in the 
CY7C361 will consist of multiple machines or processes running 
concurrently, each with zero, one or more tokens active at any giv- 
en time. Put another way, each state macrocell in the CY7C361 can 
be thought of as a line of microcode that can execute concurrently. 


c IN 



In addition to the main register going to the array, there is an R-S 
latch in the feedback path that is used to convert the input condi- 
tion to a pulse. 

In operation, the START macrocell starts from a reset condition 
(output array input = FALSE). When a condition decode “fires” 
or a token is carried in (C_IN), the register output (Q going to 
the array) goes true for exactly one cycle. The OR of the condi- 
tion decode and the C_IN must go FALSE before the START 
configuration can fire again. Local resets have no effect on this 
configuration. 

The TERMINATE macrocell (see Figure 5) captures a token via 
the C_IN path. The token is then held in the state register until 


the condition decoder fires, which causes the token to be termi- 
nated. Another way of saying this is that the TERMINATE ma- 
crocell is like a synchronous SR flip-flop. It is set by C__IN and 
reset by the condition decoder. Local resets have no effect on this 
configuration. 


c IN 



Cl, CO = 0,1: TERMINATE 

Figure 5. Terminate Configuration 

The TOGGLE macrocell (see Figure 6) operates like a T-type 
flip- flop. If C_IN or the condition decode is asserted, the state 
register will toggle on every rising edge of the internal clock. If 
neither the C_IN nor the condition decoder are asserted, the 
state register will retain its current state. The TOGGLE configu- 
ration is used to build counters. A local reset condition will syn- 
chronously reset the state register in this configuration. 



Cl, CO = 1,0: TOGGLE 
Figure 6. Toggle Configuration 

The Output Array 

The output array is an OR-based array. The array inputs are the 
LOW-asserted outputs of the 32 state macrocells. There are five 
types of array outputs. The first type is the three clock enables for 
the input macrocells. Each enable is a programmable OR of as- 
serted state macrocells; when one of the connected macrocells is 
asserted, the clock is enabled. Next are the four output enables of 
the bidirectional I/O pins. Again, the output enables are a pro- 
grammable OR of the connected asserted state macrocells; when 
one of the connected macrocells is asserted, the output is enabled. 
The third type of array output is the “pure” device output. These 
six outputs are a functional OR of the low asserted outputs of the 
state registers. Next is the output path of the four bidirectional I/O 
pins, which is identical to that of the “pure” outputs. The last type 
of array output is the Mealy output macrocell. The CY7C361 has 
four of these outputs; they can be used as a fast combinatorial out- 
put. The three device outputs are pictured in Figure 7. Note that 
the Mealy output is the only one that is configurable. 
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Figure 7. Start Configuration 

In order to reduce output skew, the CY7C361 output array con- 
tains a set of self-timed latches in the output array path. These 
latches are controlled by an internal clock that has a delay equal 
to the worst-case path through the output array. While this 
delayed internal clock is LOW, the output array data is latched. 
When the delayed internal clock is HIGH, the latches become 
transparent, and the outputs change. These latches are the reason 
why the tco max is 15 ns with respect to the state registers, but 
the part can change its outputs every 7.5 ns. Since these latches 
cannot be accessed by the user, they have been left off of the 
block diagram. 

The normal output signal from the device is a boolean sum of a 
subset of the state macrocell outputs. The subset selection is pro- 
grammed into the output array. The number of state machines in 
the device, and the output mappings of each are determined by 
the user. The architecture is thus “horizontally divisible” and of- 

Maximum Ratings 

(Above which the useful life may be impaired. For user guide- 


lines, not tested.) 

Storage Temperature - 65 °C to + 150°C 

Ambient Temperature with 

Power Applied -55°Cto+125°C 

Supply Voltage to Ground Potential 

(DIP Pins 7 or 22 to Pins 8, 21, or 23) -0.5Vto+7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

During Programming 0.0V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

DC Programming Voltage 13.0V 


PRELIMINARY CY7C361 


fers advantages in coding efficiency and event response time over 
the non-divisible architectures found in most PLA and sequencer 
implementations. 

An output pin is normally LOW-asserted. The output gate per- 
forms an OR function over the flip-flop outputs of the state ma- 
crocells. The OR function includes only the outputs that are pro- 
grammed to be connected to the OR line in the output array. 
When none of the connected state macrocell flip-flops are in the 
true or set condition, the output is HIGH, or deasserted. If any 
connected macrocell flip-flop is asserted (true) then the OR gate 
function is true and the output pin is LOW. 

Forcing a false condition is easily accomplished by disconnecting 
all of the state macrocells from the OR line. To force a true 
condition, the OR line is connected only to node 73, which is la- 
beled as Vcc m the block diagram. Any OR line connected to 
this node will be forced permanently true, which will cause any 
normal output to always be LOW. 

The bidirectional outputs are I/O pins that may be used as either 
inputs or outputs. Under state machine control, these pins may 
be three-stated and used as inputs or outputs depending on how 
the OE term is programmed. If the OE is connected to node 73, 
the pin will always function as an output. 

The Mealy outputs are designed to implement the fastest possible 
path between a device input and an output. Functions are avail- 
able that combine the OR term and a specific input signal. These 
functions, XOR, AND, and OR, coupled with output polarity 
control are useful for data strobes and semaphore operations 
where signaling occurs based on the current state, but indepen- 
dent of a signal transition. 

The AND and OR functions can be used to gate data strobe sig- 
nals by the state. The XOR function can be used to implement 
two-cycle signaling, which is used in self-timed systems to mini- 
mize signaling delays. If these functions are not needed, then the 
Mealy outputs can be configured as normal outputs. 


Output Current into Outputs (LOW) 8 mA 

UV Exposure 7258 Wsec/cm 2 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch- Up Current >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

Military 

- 55°C to +125°C 

5V ± 10% 
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Parameters 


V OH 


VOL 


Electrical Characteristics Over the Operating Range 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level 


Input LOW Level 


Input Leakage Current 


Output Leakage Current 


Output Short Circuit Current 


Power Supply Current 


Test Conditions 


V C c = Min., V IN = V IH or V IL Iqh = -4.0 mA 


Vcc = Min., Vin = Vih or Vil Iql = 8.0 mA 


Guaranteed HIGH Input, All Inputs! 1 ! 


Guaranteed LOW Input, All Inputs! 3 ! 


Vss < Vin < Vcc, Vcc - Max. 


Vcc = Max., V ss < Vqut < V C c 


V CC = Max., Vqut = 0.5Vt 3 J 


Vcc = Max., Vin = GND, 
Outputs Open, 

Operating at f = fMAX 


Commercial “E’ 


Military “E* 


Commercial 


Military 




0.8 

V 

+10 

pA 

+40 

pA 

-110 

mA 

150 

mA 

200 

mA 


Notes: 

1 . These are absolute values with respect to device ground and all over- 
shoots due to system or tester noise are included. 

2. Tested initially and after any design or process changes that may affect 
this parameter. 

AC Test Loads and Waveforms 

R1 481 Q R1 481 Q 

5V O V W — 1 5V O W V j 

OUTPUT O f I OUTPUT O 1 1 

30pF T ? 255Q 5pFy S 

INCLUDING — — 4r 4r 

JIG AND “ " 

SCOPE cc 


3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by tester ground degrada- 
tion. 


ALL INPUT PULSES 


GND 

<2 ns 



Equivalent to: THEVENIN EQUIVALENT 
167Q 


Test Waveforms 


Parameter 

V X 

tCER(-) 

o.ov 

tCER(+) 

2.6V 

tCEA(+) 

O.OV 

tCEA(-) 

2.6V 


Output Waveform — Measurement Level 
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Parameters 

Description 

Commercial 

Units 

-125 

-100 

-83 

-66 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*PD 

Input to Mealy Output Delay 

2 

mm 

2 

11 

2 

12 

2 

15 

ns 

MSSSMMM 

Clock to Output Delay 


15 


19 


23 


25 

ns 


Clock to Mealy Output Delay 


17 


20 


25 


28 

ns 

tOH 

Output Stable Time 

5 


5 


5 


5 


ns 

*IS 

Input Register Input Set-Up Time 

2 


3 


5 


5 


ns 

tlH 

Input Register Input Hold Time 

3 


4 


5 


5 


ns 

tsffl 

State Register Input Set-Up Time 

7 


9 


12 


14 


ns 

EMI 

State Register Input Hold Time 

0 


0 


0 


0 


ns 


Input Clock Pulse Width HIGH 
(Doubler Enabled) 

6 


■ 


9 

■ 

11 

■ 

ns 


Input Clock Pulse Width LOW 
(Doubler Enabled) 

6 


■ 


9 

■ 

11 


ns 

mm 

Input Clock Period (Doubler Enabled) 

15 


20 


24 


30 


ns 

wnmtxmmm 

Input Clock Pulse Width HIGH 

2 


3 


4 


5 


ns 

■ssaam 

Input Clock Pulse Width LOW 

2 


3 


4 


5 


ns 


Input Clock Period 

Mat 


10 


12 


15 


ns 

mssmm 

Output Skew 


2 


2 


2 


2 

ns 

nm 

Mealy Output Skew 


3 


3 


3 


3 

ns 


Input Maximum Frequency 
(Doubler Enabled) 

62.5 


50.0 


72.9 


33.3 


MHz 


Output Maximum Frequency 

125.0 


mm 


83.3 


66.6 


MHz 


Clock to Output Disable Delay 


16 


20 


22 


25 

ns 


Clock to Output Enable Delay 


16 


20 


22 


25 

ns 


Notes: 

4. Output reference point on AC measurements is 1.5V, except as noted 
in Test Waveforms: 

tCER(-) negative going is measured at Voh ~ 0.5V. 

*CER(+) positive going is measured at Vol + 0.5V 

5. Part (a) of AC Test Loads and Waveforms is used for all parameters 
except tcEA and tcER* Part (b) °f AC Tfest Loads and Waveforms is 
used for t C EA and tcER* 

6. This specification is guaranteed for the worst-case programmed pat- 
tern for which all device outputs are changing state on a given access or 
clock cycle. 

7. Input register bypassed. 

8. The clock input is tested to accommodate a 60/40 duty cycle waveform 
at the maximum frequency. 

9. This applies to the input clock when the doubler is enabled. 


10. This applies to the input clock when the doubler is disabled. 

11. This parameter specifies the maximum allowable tco clock to output 
del ay difference, or skew, between any two outputs on the same device 
triggered by the same clock edge with all other device outputs chang- 
ing state within the same clock cycle. 

12. This parameter specifies the maximum allowable tpo difference be- 
tween any two Mealy outputs on the same device triggered by the same 
or simultaneous input signals with all other device outputs changing 
state within the same access or clock cycle. 

13. R1 is disconnected for tcEA(+) positive going (open circuited). See 
part (b) of AC Test Loads and Waveforms. 

14. R2 is disconnected for tcEA(-) negative going (open circuited). See 
part (b) of AC Test Loads and Waveforms. 


4-240 













































































































































PRELIMINARY 


CY7C361 


ssr 2F sS^OJDUCTOR = 1 , = 

Switching Characteristics Over the Operating Rangel 4 ’ 5] 


Parameters 

Description 

Military 

Units 

-100 

-83 

- 66 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

l PD 

Input to Mealy Output Delay 

BUS 

11 

1.5 

13 

MTKJI 

15 

ns 

tco^ 

Clock to Output Delay 


19 


23 


25 

ns 

mm 

Clock to Mealy Output Delay 


21 


25 


28 

ns 

tOH 

Output Stable Time 

5 


5 


5 


ns 

l IS 

Input Register Input Set-Up Time 

3 


5 


5 


ns 

tlH 

Input Register Input Hold Time 

4 


5 


5 


ns 

t s |7) 

State Register Input Set-Up Time 

9 


12 


14 


ns 


State Register Input Hold Time 

0 


0 


0 


ns 


Input Clock Pulse Width HIGH 
(Doubler Enabled) 

■ 


9 


11 

■ 

ns 


Input Clock Pulse Width LOW 
(Doubler Enabled) 

■ 


9 


11 


ns 


Input Clock Period (Doubler Enabled) 

20 


24 


30 


ns 

wmmuLmmm 

Input Clock Pulse Width HIGH 

3 


4 


5 


ns 

tsmmm 

Input Clock Pulse Width LOW 

3 


4 


5 


ns 

tpl2,10j 

Input Clock Period 

10 


12 


15 


ns 


Output Skew 


3 


3 


3 

ns 

HSIHH 

Mealy Output Skew 


4 


4 


4 

ns 


Input Maximum Frequency 
(Doubler Enabled) 

50 

■ 

72.9 


33.3 


MHz 

l^tAxPi ; 

Output Maximum Frequency 

Hggl 


83.3 


66.6 


MHz 

ISH 

Clock to Output Disable Delay 


20 


22 


25 

ns 

wsmam 

Clock to Output Enable Delay 


20 


22 


25 

ns 
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Switching Waveforms 

Clock Doubler Inactive (Virgin State). 
Nonregistered Input (Virgin State - Cl, CO = 0,0). 
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Switching Waveforms (continued) 


Clock Doubler Inactive (Virgin State). 
Single-Registered Input (Cl, CO = 0,1). 




(0 

Q 


Q. 


Clock Doubler Enabled (CO = 1) 
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Switching Waveforms (continued) 


Clock Doubler Inactive (Virgin State) 
Double-Registered Input (Ci, Cq = 1,X) 
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Ordering Information 


Ice mA 

fMAX MHz 

Ordering Code 

Package Type 

Operating Range 

200 

125.0 

CY7C361 — 125HC 

H64 

Commercial 

CY7C361-125JC 

J64 

CY7C361 — 125PC 

P21 

CY7C361 — 125WC 

W22 

150 

125.0 

CY7C361L— 125HC 

H64 

Commercial 

CY7C361L— 125JC 

J64 

CY7C361L— 125PC 

P21 

CY7C361L- 125WC 

W22 

200 

100.0 

CY7C361 — 100HC 

H64 

Commercial 

CY7C361 — 100JC 

J64 

CY7C361 — 100PC 

P21 

CY7C361-100WC 

W22 

150 

100.0 

CY7C361L- 100HC 

H64 

Commercial 

CY7C361L— 100JC 

J64 

CY7C361L- 100PC 

P21 

CY7C361L- 100WC 

W22 

200 

100.0 

CY7C361 — 100DMB 

D22 

Military 

CY7C361— 100HMB 

H64 

CY7C361— 100LMB 

L64 

CY7C361 — 100QMB 

Q64 

CY7C361 — 100WMB 

W22 

150 

100.0 

CY7C361L— 100DMB 

D22 

Military 

CY7C361L— 100HMB 

H64 

CY7C361L— 100LMB 

L64 

CY7C361L— 100QMB 

Q64 

CY7C361L- 100WMB 

W22 

150 

83.3 

CY7C361L— 83HC 

H64 

Commercial 

CY7C361L- 83JC 

J64 

CY7C361L— 83PC 

P21 

CY7C361L- 83WC 

W22 

CY7C361L— 83DMB 

D22 

Military 

CY7C361L— 83HMB 

H64 

CY7C361L— 83LMB 

L64 

CY7C361L— 83QMB 

Q64 

CY7C361L— 83WMB 

W22 

150 

66.6 

CY7C361L-66HC 

H64 

Commercial 

CY7C361L- 66JC 

J64 

Til II ITTf 

P21 

CY7C361L- 66WC 

W22 ; 

CY7C361L— 66DMB 

D22 

Military 

CY7C361L— 66HMB 

H64 

CY7C361L— 66LMB 

L64 

CY7C361L-66QMB 

Q64 

CY7C361L-66WMB 

W22 


CY7C361 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

Voh 

1, 2,3 

VoL 

1, 2,3 

VlH 

1,2,3 

Vil 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

tPD 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

tCM 

7, 8, 9, 10, 11 

tOH 

7, 8, 9, 10, 11 

tis 

7, 8, 9, 10, 11 

tlH 

7, 8, 9, 10, 11 

*s 

7, 8, 9, 10, 11 

tH 

7, 8, 9, 10, 11 

tso 

7, 8, 9, 10, 11 

tSM 

7, 8, 9, 10, 11 
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Features 

• Function, pin, and JEDEC compatible 
with EP600, EP610, EP630, 85C060, 
and PALCE610 PLDs 

• Very high performance 
— tpD = 10 ns 

• 16 I/O macrocells, each having: 

— Choice of combinatorial or regis- 
tered output 

— Registers programmable to T-type 
and D-type 

— Emulation of RS and JK flip-flops 
— Array feedback from I/O pin or 
register 


— Array feedback from I/O pin or 
register 

— Product term controlled asynchro- 
nous reset 

— Programmable output polarity 
control 

• 160 product terms 

• Available in 24-pin, 300-mil PDIP and 
cerDIg and 28-pin, J-leaded chip car- 
riers, PLCCs, and LCCs 

• Advanced BiCMOS technology 

• Programmable security bit 


Functional Description 

The PLD610 is a 24-pin, multipurpose, 
high-performance PLD with 16 I/O ma- 
crocells, 4 dedicated inputs, and 2 global 
clock inputs. 

CLK1 provides the synchronous clock in- 
put for one bank of eight macrocells, and 
CLK2 provides the synchronous clock in- 
put for the other bank of eightmacrocells. 
Output enable and selection of asynchro- 
nous or synchronous clock source are con- 
trolled with one dedicated product term 
per macrocell. An asynchronous reset 
product term is provided for each macrocell. 



Logic Block Diagram 

V ss I I/O I/O I/O I/O I/O I/O I/O I/O I CLK1 



CLK2 I I/O I/O I/O I/O I/O I/O I/O I/O I V CC 

D610-1 


Selection Guide 



PLD610— 10 

PLD610— 12 

PLD610— 15 

PLD610— 25 

Icci (mA) 

Commercial 

130 

130 

130 

130 

Military 


170 

170 

170 

tpD (ns) 

Commercial 

10 

12 

15 

25 

Military 


12 

15 

25 

t s (ns) 

Commercial 

7 

8 

9 

20 

Military 


8 

10 

20 

t C o (ns) 

Commercial 

7 

9 

10 

15 

Military 


9 

10 

15 
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Functional Description (continued) 

Each macrocell also has a register that can be programmed to be a 
D-type or T-type register. Other programmable options include 
output polarity, registered or combinatorial output, feedback to 
the array from the I/O pin or from the register output, and whether 
the dedicated product term controls the output enable or the regis- 
ter clock. 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65° C to +150° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to Vcc Max. 

DC Input Voltage - 0.5V to (V cc + 0.5V) 

DC Input Current - 30 mA to + 5 mA 

(except during programming) 

Electrical Characteristics Over the operating Range 


Capacitance^ 


Notes: 

1. Ta. is the “instant on” case temperature. 

2. Minimum DC input voltage is -0.3V. During transitions, the inputs 
may undershoot to -2.0V for periods less than 20 ns. 

3. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. Vout = 0.5V has 
been chosen to avoid test problems caused by ground degradation. 

4. Some of the devices compatible with Cypress’s PLD610 have both a 
slow power-down mode and a faster turbo mode. Cypress’s PAL610, 
however, only operates in a very fast turbo mode. In order to maintain 
full JEDEC compatibility, the Cypress PLD610 has two fuses that cor- 
respond to the turbo bits in other devices. Please note that the opera- 


The PLD610 is available in a wide variety of packages including 
24-pin, 300-mil plastic and ceramic DIPs, 28-pin, square J-leaded, 
ceramic chip carriers, 28-pin PLCCs, and 28-pin ceramic LCCs. 


DC Program Voltage 9.5V 

Static Discharge Voltage > 2001V 


(per MIL-STD-883, Method 3015) 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 5% 

Military! 1 ] 

- 55°C to + 125 °C 

5V ± 10% 


tion of the device is entirely independent of these “dummy” fuses.The 
PLD610 operates at very high speed regardless of whether the turbo 
bits are programmed (TURBO = ON) or unprogrammed (TURBO 
= OFF). 

5. Tested with device programmed as a 16-bit counter. 

6. Tested initially and after any design or process changes that may affect 
these parameters. 


Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., 

Vin = Vih or V IL 

Ion = _ 4 mA 

■ 


V 

VOL 

Output LOW Voltage 

Vcc = Min., 

Vin = Vih or V !L 

Iol = B mA 


0.5 

V 

Vih 

Input HIGH Voltage 

Guaranteed Input Logical HIGH Voltage for All Inputs! 2 ] 

2.0 


V 

Vil 

Input LOW Voltage 

Guaranteed Input Logical LOW Voltage for All Inputs! 2 ] 


0.8 

V 

Iix 

Input Leakage Current 

Vss <. Vin <. Vcc, Vcc = Max. 

-250 

50 

pA 

loz 

Output Leakage Current 

Vcc = Max., Vss <. Vout <- Vcc 

-100 

100 

pA 

Isc 

Output Short Circuit Current 

Vcc = Max, Vqut = 0.5Vl 3 ’ 6 ] 

-30 

-130 

mA 

Icci 

Power Supply 

Current Standby! 4 ] 

Vcc = Max, Vih = GND, Outputs Open 

Com’l 

-10 


130 

mA 

-12 


150 

mA 

Mil 


170 

ICC2 

Power Supply Current 
at Frequency! 5 ’ 

Vcc = Max, Outputs Disabled (in High Z 
State), Device Operating at f\iAX3 

Com’l 

-10 


130 

mA 

-12 


170 

mA 

Mil 


190 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Vin = 2.0V at f = 1 MHz 

10 

pF 

CqUT 

Output Capacitance 

Vout = 2.0V atf=lMHz 

10 

pF 


4-250 
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AC Test Loads and Waveforms 

+5V 


R1 448Q 



R = 158Q 


R = 158Q 


OUTPUT o 

R2 245 £2 C = 35 pF 


OUTPUTO- 


t V TH = 1.77V C = 5pF-|- 


'V X 


(a) Normal Load (Load 1) 


D610-7 

ALL INPUT PULSES 


(b) Thevenin Equivalent (Load 1) 

D610-8 


0 V 0 V 

(c) Three-State Delay Load (Load 2) 

D610-9 


30V 

GND Y 10% 

<. 3 ns - J U- -*• U- <. 3 ns 


(d) 


Parameter 

Vx 

Output Waveform — Measurement Level 

tER(-) 

1.5V 



0.5 V J ~ 


*ER (+) 

2.6V 

0.5V J J 

VOL j r 

Vx 

D610-4 

tEA(+) 

Vth 

0.5V-4 J 

V X ' 

*=- VoH 

D610-5 

‘EA(-) 

Vth 

Vx 0.5V-T-H 



Switching Waveform 
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Note: 

7. AC test load (Load 1) used for all parameters except where noted. 
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Switching Characteristics^ 5 ! (continued) 


PLD610-10 I PLD610— 12 PLD610-15 PLD610-15 


Parameters 

Description 

| P2SS B329 E232J9 CESS 1^03 d!E9 E22S9 EZSSI 1 

Units 

fMAXAl 

External Maximum Frequency 

Com’l 

EllMMEBilMS 


HHE23HH 

MHz 


Asynchronous (l/(tAs + Ugo))^ 

Mil 

HHHEE9HH 

ESI 

mmwmmm 


f\(AXA2 

Internal Maximum Frequency 
Asynchronous IAacnt^! 

ComT 

KiW— BSEM— 


HHEMI 

MHz 


Mil 


iftfg 

HBIH 


tAOH 

Output Data Stable Time from 

Com’l 

BSiHHEEHHi 


■■■mi 

ns 


Asynchronous Clock Input 

Mil 

■■USHI 

KOI 

■■■■ESI 

MM 


Notes: 

8. This specification is guaranteed for eight or fewer outputs changing 
state in a given access cycle. 

9. This parameter is measured as the time after output disable input that 
the previous output data state remains stable on the output. This delay 
is measured to the point at which a previous HIGH level has fallen to 
0.5 volts below Voh min* or a previous LOW level has risen to 0.5 volts 
above Vol max. (See Load 2.) 

1 0. This specification indicates the guaranteed maximum frequency at which 
a state machine configuration with external feedback can operate. 

Programming 

The PLD610 can be programmed using the QuickPro II program- 
mer available from Cypress Semiconductor and also with Data I/O, 
Logical Devices, STAG, and other programmers. Please contact 
your local Cypress representative for further information. 

I/O Macrocell 

GLOBAL SYNCHRONOUS 
CLOCK (ONE PIN PER 
EIGHT MACROCELLS) 


11. This specification indicates the guaranteed maximum frequency at 
which an individual output register can be cycled. 

12. This specification indicates the guaranteed maximum frequency at 
which a state machine configuration with internal only feedback can 
operate. 

13. This parameter is calculated from the clock period at fMAX internal 
(fMAX3) as measured (see Note 11). 


POLARITY 

SELECT 


OUTPUT ENABLE 


V CC J 

il_ 


ASYNCHRONOUS CLOCK/OUTPUT 
ENABLE PRODUCT TERM 
(ONE PER MACROCELL) 


ASYNCHRONOUS RESET 

PRODUCT TERM 

(ONE PER MACROCELL) 


J FEEDBACK 
MUX I 


D(0) OR 
CLK T 0)TYPE 

> O 

R 





I/O 


i 


PIN 


I/O MACROCELL ON DIP PINS 3 THROUGH 10 AND 1 5 THROUGH 22 
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Combinatorial 



D610-12 


D-iype Flip-Flop 



D610-13 


Toggle Flip-Flop State Table 



D610-14 


JK and RS Flip-Flops 



JK State Table 


J 

K 

Qn 

Qn+1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

0 


RS State Table 


s 

R 

Qn 

Qn+1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

0 

1 

1 

0 

1 

1 
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PLD610 
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Ordering Information 


tpD 

(ns) 

f MAX3 

(MHz) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

100 

PLD610-10DC 

D14 

Commercial 



PLD610-10JC 

J64 


PLD610-10PC 

P13 

12 

83.3 

PLD610— 12DC 

D14 

Commercial 



PLD610— 12JC 

J64 


PLD610-12PC 

P13 

PLD610— 12DMB 

D14 

Military 

PLD610— 12LMB 

L64 


15 

83.3 


D14 

Commercial 



PLD610-15JC 

J64 


PLD610-15PC 

P13 

66.6 

PLD610— 15DMB 

D14 

Military 


PLD610— 15LMB 

L64 


25 

40 

PLD610-25DC 

D14 

Commercial 



PLD610-25JC 

J64 


PLD610-25PC 

P13 

PLD610— 25DMB 

D14 

Military 

PLD610-25LMB 

L64 
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Introduction 

PLDs, or programmable logic devices, provide an attractive alter- 
native to logic implemented with discrete devices. Cypress Semi- 
conductor is in the enviable position of being able to offer PLDs in 
several different process technologies, thus assuring our customers 
of a wide range of options for leading-edge speed as well as very 
low power consumption. Cypress optimizes the mix of technology 
and device architecture to insure that the programmable logic re- 
quirements of today’s highest-performance electronics systems can 
be fully supported by a single PLD vendor. 

Cypress offers a wide variety of PLDs based on our leading-edge 
CMOS EPROM process technology. This technology facilitates 
the lowest power consumption and the highest logic density of any 
nonvolatile PLD technology on the market today, at speeds that 
are nearly as fast as state-of-the-art bipolar technology would pro- 
vide. Futhermore, these devices offer the user the option of device 
erasure and reprogrammability in windowed packages. Cypress 
also offers a number of PLDs based on our state-of-the-art BiC- 
MOS and bipolar technologies. These PLDs are targeted at ap- 
plications where power consumption and density are not as critical 
as leading-edge speed. And in 1992 Cypress will introduce PLDs 
based on CMOS Flash technology. Thus Cypress offers solutions 
for state-of-the-art systems regardless of what the optimal balance 
is between speed, power, and density for any particular system. 

Programmable Technology 

EPROM Process Technology 

EPROM technology employs a floating or isolated gate between 
the normal control gate and the source/drain region of a transistor. 
This gate may be charged with electrons during the programming 
operation, permanently turning off the transistor. The state of the 
floating gate, charged or uncharged, is permanent because the gate 
is isolated in an extremely pure oxide. The charge may be removed 
if the device is irradiated with ultraviolet energy in the form of 
light. This ultraviolet light allows the electrons on the gate to re- 
combine and discharge the gate. This process is repeatable and 
therefore can be used during the processing of the device, repeat- 
edly if necessary, to assure programming function and perfor- 
mance. 

Two Transistor Cells 

Cypress uses a two-transistor EPROM cell. One transistor is opti- 
mized for reliable programming, and one transistor is optimized 
for high speed. The floating gates are connected such that charge 
injected on the floating gate of the programming transistor is con- 
ducted to the read transistor biasing it off. 

BiCMOS and Bipolar Process Technology 

In addition to CMOS, Cypress offers BiCMOS TTL and bipolar 
ECL I/O-compatible PLDs. The BiCMOS devices offer the advan- 
tages of CMOS (high density and low power) and bipolar (high 
speed). Both the BiCMOS and bipolar devices are one-time fuse 
programmable. The fuses are Ti-W and are connected directly to 
first metal. First metal is a reliable composite of Ti-TiW-AlSi-Ti to 
ensure excellent electromigration resistance, eliminate contact 
spiking, and minimize hillocking. 

Flash Process Technology 

In addition to offering PLDs based on EPROM, BiCMOS and 
high-performance bipolar technologies, Cypress will introduce our 


first PLDs based on CMOS Flash technology in 1992. The Flash 
cell is programmed in the same manner as the EPROM cell, and is 
electrically erased via Fowler-Nordheim tunneling. This next-gen- 
eration PLD technology will combine a number of key advantages 
for future Cypress PLDs. The principal advantages will be leading- 
edge speed, low CMOS power consumption, and electrical alter- 
ability for simplified inventory management. In addition, Flash 
technology offers two inherent advantages for PLDs over the com- 
monly used full-features EE CMOS technology. One is its superior 
migratability to higher logic densities, due to the smaller Flash cell 
size. The second is superior reliability, due to the Flash cell’s higher 
immunity to voltage transients and the accompanying risk of data 
corruption. 

Programming Algorithm 

Byte Addressing and Programming 

Most Cypress programmable logic devices are addressed and pro- 
grammed on a byte or extended byte basis where an extended byte 
is a filed that is as wide as the output path of the device. Each device 
or family of devices has a unique address map that is available in 
the product datasheet. Each byte or extended byte is written into 
the addressed location from the pins that serve as the output pins in 
normal operation. To program a cell, a 1 or HIGH is placed on the 
input pin and a 0 or LOW is placed on pins corresponding to cells 
that are not to be programmed. Data is also read from these pins in 
parallel for verification after programming. A 1 or HIGH during 
program verify operation indicates an unprogrammed cell, while a 
0 or LOW indicates that the cell accessed has been programmed. 

Blank Check 

Before programming, all programmable logic devices may be 
checked in a conventional manner to determine that they have not 
been previously programmed. This is accomplished in a program 
verify mode of operation by reading the contents of the array. Dur- 
ing this operation, a 1 or HIGH output indicates that the addressed 
cell is unprogrammed, while a 0 or LOW indicates a programmed 
cell. 

Programming the Data Array 

Programming is accomplished by applying a supervoltage to one 
pin of the device causing it to enter the programming mode of op- 
eration. This also provides the programming voltage for the cells to 
be programmed. In this mode of operation (except for the 
CY7C361), the address lines of the device are used to address each 
location to be programmed, and the data is presented on the pins 
normally used for reading the contents of the device. Each device 
has a read/write pin in the programming mode. This signal causes 
a write operation when switched to a supervoltage and a read op- 
eration when switched to a logic 0 or LOW. In the logic HIGH or 1 
state, the device is in a program inhibit condition and the output 
pins are in a high-impedance state. During a write operation, the 
data on the output pins is written into the addressed array location. 
In a read operation, the contents of the addressed location are 
present on the output pins and may be verified. Programming 
therefore is accomplished by placing data on the output pins and 
writing it into the addressed location. Verification of data is accom- 
plished by examining the information on the output pins during a 
read operation. 

The timing for actual programming is supplied in the unique pro- 
gramming specification for each device. 
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Phantom Operating Modes 

All Cypress programmable logic devices except for the Flash PLDs 
contain a Phantom array for post assembly testing. This array is ac- 
cessed, programmed, and operated in a special Phantom mode of 
operation. In this mode, the normal array is disconnected from 
control of the logic, and in its place the Phantom array is con- 
nected. In normal operation the Phantom array is disconnected 
and control is only via the normal array. This special feature allows 
every device to be tested for both functionality and performance 
after packaging and, if desired, by the user before programming 
and use. The Phantom modes are entered through the use of super- 
voltages and are unique for each device or family of devices. See 
specific datasheets for details. 

Special Features 

Cypress programmable logic devices, depending on the device, 
have several special features. For example, the security mechanism 
defeats the verify operation and therefore secures the contents of 
the device against unauthorized tampering or access. In advanced 
devices such as the PALC22V10, PLDC20G10, and CY7C330, the 
macrocells are programmable through the use of the architecture 
bits. This allows users to more effectively tailor the device architec- 
ture to their unique system requirements. Specific programming is 
detailed in the device datasheet. 

Programming Support 

Programming support for Cypress programmable logic devices is 
available from a number of programmer manufacturers, some of 
which are listed here. They can be contacted directly for informa- 
tion regarding programming support of Cypress devices. Alterna- 
tively, all Cypress sales representatives and distributors have access 
to this information. 

Cypress Semiconductor Inc. 

3901 North First Street 
San Jose, CA 95134 
(408) 943-2600 

Data I/O Corporation 
10525 Willows Rd, N.E. 

P.O. Box 97046 
Redmond, WA 98073-9746 
(206) 881-6444 

Digelec Corporation 
1602 Lawrence Ave. 

Document#: 38-00164-A 


Suite 113 

Ocean, NJ 07712 

(201) 493-2420 

Kontron Electronics 

1230 Charleston Road 

Mountain View, CA 94039-7230 

(415) 965-7020 

Logical Devices Inc. 

1201 N.W. 65th Place 
Ft. Lauderdale, FL 33309 
(305) 974-0975 

SMS Mikrocomputersysteme GmbH 
Im Morgental 13, D-8994 Hergatz 
Germany 5018 
(49) 7522-5018 (phone) 

(49) 7522-8929 (fax) 

Stag Microsystems 
1600 Wyatt Dr. 

Santa Clara, CA 95054 
(408) 988-1118 
STAG ZL32 Rev. 30A03 

Third-Party Development Software 
ABEL® 

Data I/O Corporation 
10525 Willows Rd. N.E. 

P.O. Box 97046 
Redmond, WA 98073-9764 
(206) 881-6444 

CUPL® 

Logical Devices Inc. 

1201 N.W. 65th Place 
Ft. Lauderdale, FL 33309 
(305) 974-0975 

LOG/iC® 

ISDATA GmbH 
Haid-und-Neu-Strasse 7 
D— 7500 Karlsruhe 1 
Germany 
(0721) 69 30 92 


ABEL is a trademark of Data I/O Corporation. 

CUPL is a trademark of Assisted Technology. 

ISDATA is a registered trademark of ISDATA GmbH. 
LOG/iC is a trademark of ISDATA GmbH. 


4-258 



INFO 



SRAMs — ^ 
PROMs 
PLDs ~ ~ 
FIFOs 

LOGIC == 


COMM = 
RISC 

MODULES 




MILITARY 



PACKAGES 



Section Contents 


CYPRESS 

SEMICONDUCTOR 


FIFOs 


Page Number 


Device Number Description 

CY3341 64 x 4 Serial Memory FIFO 5-1 

CY7C401 64 x 4 Cascadeable FIFO 5-6 

CY7C402 64 x 5 Cascadeable FIFO 5-6 

CY7C403 64 x 4 Cascadeable FIFO with Output Enable 5-6 

CY7C404 64 x 5 Cascadeable FIFO with Output Enable 5-6 

CY7C408A 64 x 8 Cascadeable FIFO 5-16 

CY7C409A 64 x 9 Cascadeable FIFO 5-16 

CY7C420 512 x 9 Cascadeable FIFO 5-30 

CY7C421 512 x 9 Cascadeable FIFO 5-30 

CY7C424 1024 x 9 Cascadeable FIFO 5-30 ■■ 

CY7C425 1024 x 9 Cascadeable FIFO 5-30 Id 

CY7C428 2048 x 9 Cascadeable FIFO 5-30 

CY7C429 2048 x 9 Cascadeable FIFO 5-30 

CY7C432 4096 x 9 Cascadeable FIFO 5-45 

CY7C433 4096 x 9 Cascadeable FIFO 5-45 

CY7C439 2048x9 Bidirectional FIFO 5-58 

CY7C441 512x9 Synchronous FIFO 5-71 

CY7C443 2Kx 9 Synchronous FIFO 5-71 

CY7C451 512 x 9 Cascadeable Clocked FIFO 5-84 

CY7C453 2K x 9 Cascadeable Clocked FIFO 5-84 

CY7C460 8Kx 9 Cascadeable FIFO 5-105 

CY7C462 16Kx 9 Cascadeable FIFO 5-105 

CY7C464 32Kx 9 Cascadeable FIFO 5-105 

CY7C470 8K x 9 FIFO 5-117 

CY7C472 16Kx 9 FIFO 5-117 

CY7C474 32K x 9 FIFO 5-117 
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64 x 4 FIFO Serial Memory 


Features 

• 1.2-/2-MHz data rate 

• Fully TTL compatible 

• Independent asynchronous inputs and 
outputs 

• Direct replacement for PMOS 3341 

• Expandable in word length and width 

• CMOS for optimum speed/power 

• Capable of withstanding greater than 
2001V electrostatic discharge 

Functional Description 

The 3341 is a 64-word x 4-bit first-in first- 
out (FIFO) serial memory. The inputs 
and outputs are completely independent 
(no common clocks), making the 3341 
ideal for asynchronous buffer applica- 
tions. 

Control signals are provided for both ver- 
tical and horizontal expansion. 

The 3341 is manufactured using a Cypress 
CMOS technology and is available in both 
ceramic and plastic packages. 


Data Input 

The four bits of data on the Do through 
D 3 inputs are entered into the first loca- 
tion when both input ready (IR) and shift 
in (SI) are HIGH. This causes IR to go 
LOW, but data will stay locked in the first 
bit location until both IR and SI are 
LOW. Then data will propagate to the 
second bit location, provided the location 
is empty. When data is transferred, IR will 
go HIGH, indicating that the device is 
ready to accept new data. If the memory is 
full, IRwill stay LOW. 

Data Transfer 

Once data is entered into the second cell, 
the transfer of any full cell to the adjacent 
(downstream) empty cell is automatic, ac- 
tivated by an on-chip control. Thus, data 
will stack up at the end of the device while 
empty locations will “bubble” to the front. 
tjjT defines the time required for the first 
data to travel from the input to the output 
of a previously empty device, or for the 
first empty space to travel from the output 
to the input of a previously full device. 


Data Output 

When data has been transferred into the 
last cell, output ready (OR) goes HIGH, 
indicating the presence of valid data at 
the output pins Qo through Q 3 . The trans- 
fer of data is initiated when both the OR 
output from the device and the shift out 
(SO) input to the device are HIGH. This 
causes OR to go LOW; output data, how- 
ever, is maintained until both OR and SO 
are LOW. Then the content of the adja- 
cent (upstream) cell (provided it is full) 
will be transferred into the last cell, caus- 
ing OR to go HIGH again. If the memory 
has been emptied, OR will stay LOW. 

IR and OR may also be used as status sig- 
nals indicating that the FIFO is complete- 
ly full (IR stays LOW for at least tax) or 
completely empty (OR stays LOW for at 
least t B T). 

Reset 

When master reset (MR) goes LOW, the 
control logic is cleared, and the data out- 
puts enter a LOW state. When MR re- 
turns HIGH, OR stays LOW, and IR goes 
HIGH if SI was LOW. 
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Logic Block Diagram 


Pin Configuration 



3341-1 



3341-2 


Note: 

1 . Internally not connected. 


Selection Guide 



3341 

3341-2 

Maximum Operating Frequency 

1.2 MHz 

2.0 MHz 

Maximum Operating 

Current (mA) 

Commercial 

45 

45 

Military 

60 

60 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential 

(Pin 16 to Pin 8) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current, into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Ranged 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Operating Range 


Range 

Commercial 

Military! 2 ! 


Ambient 


Temperatui 


0°Cto+70°C 


— 55° C to 
+ 125°C 



5V±10% GND 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

ViH 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

IlX 

Input Leakage Current 

los 

Output Short Circuit Current! 4 ! 

Idd 

Power Supply Current 

Igg 

Vqg Current 


Tfest Conditions 


Vss = Min., Iqh = — 0.3 mA 


Vss = Min., Iql = 1.6 mA 


Vdd <. Vi <l Vss 


V S s = Max., Vqut = V DD 


Vss = Max., Iqut = 0 niA 


Commercial 


Military 



Capacitance! 5 ! 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f= 1MHz, 

7 

pF 

Cqut 

Output Capacitance 

Vss = 5.0V 

10 

pF 

Notes: 


2. Ta is the “instant on” case temperature. 

3. See the last page of this specification for Group A subgroup testing in- 
formation. 

AC Test Loads and Waveforms 

R1 2.42 kn 
5V 0~ — wv 1 

° UTPUT ° 1 1 R2 

30pFj S 3.28 kXl ' 

INCLUDING — — 

JIG AND 
SCOPE 


4. Not more than one output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 



Equivalent to: THEVENIN EQUIVALENT 
105 kn 
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Switching Characteristics Over the Operating Ranget 3 ’ 6 ! 



5 


(0 


Notes: 

6. Test conditions assume signal transition time of 10 ns or less, timing 7. 1/fMAX > tpHSl + tiR-, 1 /Tmax > tpHSO + toR— 
reference levels of 1.5V and output loading of the specified Iol/Ioh 
and 30-pF load capacitance. 

Switching Waveforms 

Data In Timing Diagram 
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Switching Waveforms (Continued) 

Data Out Timing Diagram 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VqL 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

Idd 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

f MAX 

7, 8, 9, 10, 11 

tPHSI 

7, 8, 9, 10, 11 

tPLSI 

7, 8, 9, 10, 11 

Idd 

7, 8, 9, 10, 11 

tHSI 

7, 8, 9, 10,11 

tlR+ 

7, 8, 9, 10, 11 

tlR- 

7, 8, 9, 10,11 

tPHSO 

7, 8, 9, 10,11 

tPLSO 

7, 8, 9, 10,11 

tOR+ 

7, 8, 9, 10, 11 

tOR- 

7, 8, 9, 10,11 

Ida 

7, 8, 9, 10, 11 

*dh 

7, 8, 9, 10, 11 

tBT 

7, 8, 9, 10,11 

tMRW 

7, 8, 9, 10,11 

Idsi 

7, 8, 9, 10,11 

Idor 

7, 8, 9, 10,11 

tDIR 

7, 8, 9, 10, 11 
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CY7C401/CY7C403 

CY7C402/CY7C404 


SEMICONDUCTOR Cascadeable 64 x 4 FIFO and 


Features 

• 64 x 4 (CY7C401 and CY7C403) 

64 x 5 (CY7C402 and CY7C404) 
High-speed first-in first-out memory 
(FIFO) 

• Processed with high-speed CMOS for 
optimum speed/power 

• 25-MHz data rates 

• 50-ns bubble-through time — 25 MHz 

• Expandable in word width and/or 
length 

• 5-volt power supply ± 10% tolerance, 
both commercial and militaiy 

• Independent asynchronous inputs 
and outputs 

• TTL-compatible interface 

• Output enable function available on 
CY7C403 and CY7C404 

• Capable of withstanding greater than 
2001Y electrostatic discharge 

• Pin compatible with MMI 
67401 A/67402A 


Functional Description 

The CY7C401 and CY7C403 are asynch- 
ronousfirst-in first-out memories (FIFOs) 
organized as 64 four-bit words. The 
CY7C402 and CY7C404 are similar FI- 
FOs organized as 64 five-bit words. Both 
the CY7C403 and CY7C404 have an out- 
put enable (OE) function. 

The devices accept 4- or 5 -bit words at the 
data input (Dio “ DI n ) under the control 
of the shift in (SI) input. The stored words 
stackup at the output (DOo - DO n ) in the 
order they were entered. A read command 
on the shift out (SO) input causes the next 
to last word to move to the output and all 
data shifts down once in the stack. The in- 
put ready (IR) signal acts as a flag to indi- 
cate when the input is ready to accept new 
data (HIGH), to indicate when the FIFO is 
full (LOW), and to provide a signal for cas- 
cading. The output ready (OR) signal is a 
flag to indicate the output contains valid 
data (HIGH), to indicate the FIFO is 


64x5 FIFO 

empty (LOW), and to provide a signal for 
cascading. 

Parallel expansion for wider words is ac- 
complished by logically ANDing the IR 
and OR signals to form composite signals. 

Serial expansion is accomplished by tying 
the data inputs of one device to the data 
outputs of the previous device. The IR pin 
of the receiving device is connected to the 
SO pin of the sending device, and the OR 
pin of the sending device is connected to 
the SI pin of the receiving device. 

Reading and writing operations are com- 
pletely asynchronous, allowing the FIFO 
to be used as a buffer between two digital 
machines of widely differing operating fre- 
quencies. The 25-MHz operation makes 
these FIFOs ideal for high-speed commu- 
nicationand controller applications. 


Logic Block Diagram 
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Selection Guide 


Maximum Access Time (ns) 


MaximumOperating 
Current (mA) 


Commercial 

Military 


7C40I/2— 5 

7C40X-10 

7C40X-15 

7C40X-25 

5 

10 

15 

25 

75 

75 

75 

75 


90 

90 

90 






















CY7C401/CY7C403 

CY7C402/CY7C404 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, not tested.) 


Storage Temperature — 65 °C to +150°C 

Ambient Temperature with 

Power Applied - 55 °C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0V to +7.0V 

Power Dissipation 1.0W 

Output Current, into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

V C c 

Commercial 

0°C to +70°C 

5V ±10% 

Military! 1 ] 

— 55°C to +125°C 

5V ±10% 


Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)! 2 ] 


Parameters 

Description 

Test Conditions 

7C40X-10, 15, 25 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., I oh = — 4.0 mA 

2.4 


V 

V 0 L 

Output LOW Voltage 

Vqc = Min., Iol = 8.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

6.0 

V 

Vil 

Input LOW Voltage 


-3.0 

0.8 

V 

Iix 

Input Leakage Current 

GND <. Vi <. V C c 

- 10 

+10 

\jlA 

VcD^ 

Input Diode Clamp Voltage! 3 ] 





loz 

Output Leakage Current 

GND < Vout < Vcc, V CC = 5.5V 

Output Disabled (CY7C403 and CY7C404) 

-50 

+50 

\lA 

Jos 

Output Short Circuit Current! 4 ] 

Vcc = Max., Vout = GND 


-90 

mA 

Icc 

Power Supply Current 

Vcc = Max., Iqut = 0 mA 

Commercial 


75 

mA 

Military 


90 

mA 


Capacitance! 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cin 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 4.5V 

5 

pF 

Cqut 

Output Capacitance 

7 

pF 


Notes: 

1. Ta is the “instant on” case temperature. 4. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 5. 

3. The CMOS process does not provide a clamp diode. However, the 
FIFO is insensitive to - 3V dc input levels and - 5V undershoot pulses 
of less than 10 ns (measured at 50% output). 


For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 
Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 

R1 4370. 

5V O wv — 

OUTPUT O t 


R1 4370 


ALL INPUT PULSES 


30 pF-r- 

INCLUDING — 
JIG AND 
SCOPE 

(a) 


5V O VW 1 

3.0V 

-V 90% ^ 


H 1 OUTPUT O f 


£ io% 

N 

s R2 JL < 

R2 GND 5 

1 


> 272 a 5 pF-p- « 

272 n 



T 1 

\ < 5 ns 

k- -► 


— INCLUDING d 

L_ — 

1 



JIG AND 
SCOPE 


(b) 


10% 


<.5 ns 


Equivalent to: THEVENIN EQUIVALENT 
1670 

OUTPUT Q VW Q 1.73V 
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Switching Characteristics Over the Operating Ranged* 


Parameters 

Description 

Test 

Conditions 

7C401-5 

7C402-5 

7C40X-10 

7C40X—15 

7C40X-25l ? ] 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

f O 

Operating Frequency 

Note 8 


5 


10 


15 


25 

MHz 

tpHSI 

SI HIGH Time 


20 


20 


20 


11 


ns 

tPLSI 

SO LOW Time 


45 


30 


25 


20 


ns 

tssi 

Data Set-Up to SI 

Note 9 

0 


0 


0 


0 


ns 

*HSI 

Data Hold from SI 

Note 9 

60 


40 


30 


20 


ns 

tDLIR 

Delay, SI HIGH to IR LOW 



75 


40 


35 


21/22 

ns 

tDHIR 

Delay, SI LOW to IR HIGH 



75 


45 


40 


28/30 

ns 

tPHSO 

SO HIGH Time 


20 


20 


20 


11 


ns 

tpLSO 

SO LOW Time 


45 


25 


25 


20 


ns 

tDLOR 

Delay, SO HIGH to OR LOW 



75 


40 


35 


19/21 

ns 

tDHOR 

Delay, SO LOW to OR HIGH 



80 


55 


40 


34/37 

ns 

tsOR 

Data Set-Up to OR HIGH 


0 


0 


0 


0 


ns 

tHSO 

Data Hold from SO LOW 


5 


5 


5 1 


5 


ns 

tBT 

Bubble-Through Time 



200 

10 

95 

10 

65 

10 

50/60 

ns 

tsiR 

Data Set-Up to IR 

Note 10 

5 


5 


5 


5 


ns 

tHIR 

Data Hold from IR 

Note 10 

30 


30 


30 


20 


ns 

tpiR 

Input Ready Pulse HIGH 


20 


20 


20 


15 


ns 

tP0R 

Output Ready Pulse HIGH 


20 


20 


20 


15 


ns 

tpMR 

MR Pulse Width 


40 


30 


25 


25 


ns 

tDSI 

MR HIGH to SI HIGH 


40 


35 


25 


10 


ns 

tDOR 

MR LOW to OR LOW 



85 


40 


35 


35 

ns 

tDIR 

MR LOW to IR HIGH 



85 


40 


35 


35 

ns 

tLZMR 

MR LOW to Output LOW 

Note 11 


50 


40 


35 


25 

ns 

toOE 

Output Valid from OE LOW 



— 


35 


30 


20 

ns 

tHZOE 

Output High Z from OE HIGH 

Note 12 


— 


30 


25 


15 

ns 


Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V and output loading of the specified Iol/Ioh and 
30-pF load capacitance, as in part (a) of AC Tfcst Loads and Wave- 
forms. 

7. Commercial/Military 

8. I/fo > tpHSI + tDHIR, I/fo > tpHSO + t D HOR 

9. tssi and tnsi apply when memory is not full. 


10. tsiR and tpjiR apply when memory is full, SI is high and minimum 
bubble-through (tRT) conditions exist. 

11. All data outputs will be at LOW level after reset goes HIGH until data 
is entered into the FIFO. 

12. HIGH-Z transitions are referenced to the steady-state Vqh -500 mV 
and Vol +500 mV levels on the output. tnzOE is tested with 5-pF load 
capacitance as in part (b) of AC Test Loads and Waveforms. 
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Operational Description 

Concept 

Unlike traditional FIFOs, these devices are designed using a dual- 
port memory, read and write pointer, and control logic. The read 
and write pointers are incremented by the SO and SI respectively. 
The availability of an empty space to shift in data is indicated by the 
IR signal, while the presence of data at the output is indicated by 
the OR signal. The conventional concept of bubble -through is ab- 
sent. Instead, the delay for input data to appear at the output is the 
time required to move a pointer and propagate an OR signal. The 
output enable (OE) signal provides the capability to OR tie multi- 
ple FIFOs together on a common bus. 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a master reset (MR) 
signal. This causes the FIFO to enter an empty condition signified 
by the OR signal being LOW at the same time the IR signal is 
HIGH. In this condition, the data outputs (DOo - DO n ) will be in 
a LOW state. 

Shifting Data In 

Data is shifted in on the rising edge of the SI signal. This loads in- 
put data into the first word location of the FIFO. On the falling 
edge of the SI signal, the write pointer is moved to the next word 
position and the IR signal goes HIGH, indicating the readiness to 
accept new data. If the FIFO is full, the IR will remain LOW until 
a word of data is shifted out. 

Shifting Data Out 

Data is shifted out of the FIFO on the falling edge of the SO signal. 
This causes the internal read pointer to be advanced to the next 
word location. If data is present, valid data will appear on the out- 
puts and the OR signal will go HIGH. If data is not present, the OR 
signal will stay LOW indicating the FIFO is empty. Upon the rising 
edge of SO, the OR signal goes LOW. The data outputs of the 
FIFO should be sampled with edge-sensitive type D flip-flops (or 
equivalent), using the SO signal as the clock input to the flip-flop. 

Bubble-Through 

Two bubble-through conditions exist. The first is when the device is 
empty. After a word is shifted into an empty device, the data propa- 
gates to the output. After a delay, the OR flag goes HIGH, indicat- 
ing valid data at the output. 

The second bubble-through condition occurs when the device is 
full. Shifting data out creates an empty location that propagates to 
the input. After a delay, the IR flag goes HIGH. If the SI signal is 
HIGH at this time, data on the input will be shifted in. 

Application of the 7C403-25/7C404-25 at 25 MHz 

Application of the CY7C403 or CY7C404 Cypress CMOS FIFOs 
requires knowledge of characteristics that are not easily specified 
in a datasheet, but which are necessary for reliable operation under 
all conditions, so we will specify them here. 

When an empty FIFO is filled with initial information at maximum 
“shift in” SI frequency, followed by immediate shifting out of the 
data also at maximum “shift out” SO frequency, the designer must 
be aware of a window of time which follows the initial rising edge of 
the OR signal, during which time the SO signal is not recognized. 
This condition exists only at high-speed operation where more than 
one SO may be generated inside the prohibited window. This con- 
dition does not inhibit the operation of the FIFO at full-frequency 
operation, but rather delays the full 25-MHz operation until after 
the window has passed. 


There are several implementation techniques for managing the 

window so that all SO signals are recognized: 

1 . The first involves delaying SO operation such that it does not 
occur in the critical window. This can be accomplished by caus- 
ing a fixed del ay of 40 ns “initiated by the SI signal only when the 
FIFO is empty” to inhibit or gate the SO activity. However, this 
requires that the SO operation be at least temporarily synchro- 
nized with the input SI operation. In synchronous applications 
this may well be possible and a valid solution. 

2. Anothersolutionnotuncommoninsynchronousapplicationsis 
to only begin shifting data out of the FIFO when it is more than 
halffull.Thisisacommonmethodof FIFO application, asearli- 
er FIFOs could not be operated at maximum frequency when 
near full or empty. Although Cypress FIFOs do not have this 
limitation, any system designed in this manner will not encoun- 
ter the window condition described above. 

3. The window may also be managed by not allowing the first SO 
signal to occur until the window in question has passed. This can 
be accomplished by delaying the SO 40 ns from the rising edge 
of the initial OR signal. This however involves the requirement 
that this only occurs on the first occurrence of data being loade d 
into the FIFO from an empty condition and therefore requires 
the knowledge of IR and SI conditions as well as SO. 

4. Handshaking with the OR signal is a third method of avoiding 
the window in question. With this technique the rising edge of 
SO, or the fact that SO signal is HIGH, will cause the OR signal 
to go LOW. The SO signal is not taken LOW again, advancing 
the internal pointer to the next data, until the OR signal goes 
LOW. This ensures that the SO pulse that is initiated in the win- 
dow will be automatically extended long enough to be recog- 
nized. 

5. There remainsthedecisionastowhatsignalwillbeusedtolatch 
the data from the output of the FIF O into the receiving source. 
The leading edge of the SO signal is most appropriate because 
data is guaranteed to be stable prior to and after the SO leading 
edge for each FIFO. This is asolution for any number of FIFOs 
in parallel. 

Any of the above solutions will ensure the correct operation of a 

Cypress FIFO at 25 MHz. The specific implementation is left to 

the designer and is dependent on the specific application needs. 
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Switching Waveforms 
Data In Timing Diagram 


CY7C401/CY7C403 

CY7C402/CY7C404 






CY7C401/CY7C403 

CY7C402/CY7C404 
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Switching Waveforms (continued) 

Bubble Through, Data In To Data Out Diagram 



Master Reset Timing Diagram 



Output Enable Timing Diagram 


■ 
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^ 

tHZOE 


1 

\* tQOE 
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3 
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c. 

^ 

r NOTE 10 J 


C401-14 


5-11 


FIFOs 



NORMALIZED FREQUENCY NORMALIZED I 


CY7C401/CY7C403 

CY7C402/CY7C404 


==^=jPcipRESS 

~= s= s = SEMICONDUCTOR : = = 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V) 


NORMALIZED SUPPLY CURRENT 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



NORMALIZED FREQUENCY 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED FREQUENCY 



-55 25 125 


OUTPUT SINK CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


TYPICAL FREQUENCY CHANGE 



NORMALIZED I C c 



0 5 10 15 20 25 30 35 


CAPACITANCE (pF) 


FREQUENCY (MHz) 


C40M5 
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FIFO Expansion! 13 - ls - 17 1 


128 x 4 Application^ 18 ] 



192 x 12 Application^ 19 ] 



C401-17 


Notes: 

13. When the memory is empty, the last word read will remain on the out- 
puts until the master reset is strobed or a new data word bubbles 
through to the output. However, OR will remain LOW, indicating data 
at the output is not valid. 

14. When the output data changes as a result of a pulse on SO, the OR sig- 
nal always goes LOW before there is any change in output data, and 
stays LOW until the new data has appeared on the outputs. Anytime 
OR is HIGH, there is valid, stable data on the outputs. 

15. If SO is held HIGH while the memory is empty and a word is written 
into the input, that word will ripple through the memory to the output. 
OR will go HIGH for one internal cycle (at least toRL) and then go 
back LOW again. The stored word will remain on the outputs. If more 
words are written into the FIFO, they will line up behind the first word 
and will not appear on the outputs until SO has been brought LOW. 

16. When the master reset is brought LOW, the outputs are cleared to 
LOW, IR goes HIGH and OR goes LOW. If SI is HIGH when the 


master reset goes HIGH, then the data on the inputs will be written 
into the memory and IR will return to the LOW state until SI is 
brought LOW. If SI is LOW when the master reset is ended, then IR 
will go HIGH, but the data on the inputs will not enter the memory un- 
til SI goes HIGH. 

17. All Cypress FIFOs will cascade with other Cypress FIFOs. However, 
hey may not cascade with pin-compatible FIFOs from other manufac- 
turers. 

18. FIFOs can be easily cascaded to any desired depth. The handshaking 
and associated timing between the FIFOs are handled by the inherent 
timing of the devices. 

19. FIFOs are expandable in depth and width. However, in forming wider 
words two external gates are required to generate composite input and 
output ready flags. This need is due to the variation of delays of the FI- 
FOs. 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

5 

CY7C401-5PC 

PI 

Commercial 

10 

CY7C401-10DC 

D2 

Commercial 

CY7C401 — 10LC 

L61 

CY7C401-10PC 

PI 

CY7C401 -10DMB 

D2 

Military 

CY7C401 — 10LMB 

L61 

15 

CY7C401 — 15DC 

D2 

Commercial 

CY7C401-15LC 

L61 

CY7C401-15PC 

PI 

CY7C401 — 15DMB 

D2 

Military 

CY7C401 — 15LMB 

L61 

25 

CY7C401 -25DC 

D2 

Commercial 

CY7C401 -25LC 

L61 

CY7C401-25PC 

PI 


D2 

Military 

CY7C401 — 25LMB 

L61 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

5 

CY7C402-5PC 

P3 

Commercial 

10 

CY7C402— 10DC 

D4 

Commercial 

CY7C402- 10LC 

L61 

CY7C402-10PC 

P3 

CY7C402— 10DMB 

D4 

Military 

CY7C402 - 10LMB 

L61 

15 

CY7C402-15DC 

D4 

Commercial 

CY7C402-15LC 

L61 

CY7C402-15PC 

P3 

CY7C402— 15DMB 

D4 


CY7C402- 15LMB 

L61 

25 

CY7C402— 25DC 

D4 

Commercial 

CY7C402-25LC 

L61 

CY7C402— 25PC 

P3 

CY 7 C402 — 25DMB 

D4 

Military 

CY 7C402 — 25LMB 

L61 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7C403 — 10DC 

D2 

Commercial 

CY7C403 - 10LC 

L61 

CY7C403-10PC 

PI 

CY7C403 — 10DMB 

D2 

Military 

CY7C403 — 10LMB 

L61 

15 

CY7C403 — 15DC 

D2 

Commercial 

CY7C403-15LC 

L61 

CY7C403 — 15PC 

PI 

ggjj 

D2 

Military 

CY7C403 — 15LMB 

L61 

1 

CY7C403— 25DC 

D2 

Commercial 

CY7C403 -25LC 

L61 

CY7C403-25PC 

PI 

CY7C403 -25DMB 

D2 

Military 

CY7C403 -25LMB 

L61 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10 

CY7C404-10DC 

D4 

Commercial 

CY7C404 - 10LC 

L61 

CY7C404— 10PC 

P3 

CY7C404— 10DMB 

D4 

Military 

CY7C404 - 10LMB 

L61 

15 

CY7C404 - 15DC 

D4 

Commercial 

CY7C404-15LC 

L61 

CY7C404-15PC 

P3 

CY7C404-15DMB 

D4 

Military 

CY7C404 - 15LMB 

L61 

25 

CY7C404 -25DC 

D4 

Commercial 

CY7C404-25LC 

L61 

CY7C404-25PC 

P3 

C Y 7 C404 — 25DMB 

D4 

Military 

CY7C404 — 25LMB 

L61 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

Vih 

1, 2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

Ioz 

1, 2,3 

los 

1,2,3 

Icc 

1,2,3 


CY7C401/CY7C403 

CY7C402/CY7C404 


5 


Switching Characteristics 


Parameters 

Subgroups 

fo 

7, 8, 9, 10, 11 

tPHSI 

7, 8, 9, 10, 11 

tpLSI 

7, 8, 9, 10, 11 

tssi 

7, 8, 9, 10, 11 

tHSI 

7, 8, 9, 10, 11 

Idlir 

7, 8, 9, 10, 11 

tDHIR 

7, 8, 9, 10, 11 

tpHSO 

7, 8, 9, 10, 11 

IPLSO 

7, 8, 9, 10, 11 

tDLOR 

7, 8, 9, 10, 11 

tDHOR 

7, 8, 9, 10, 11 

tSOR 

7, 8, 9, 10, 11 

tHSO 

7, 8, 9, 10, 11 

*BT 

7, 8, 9, 10, 11 

tSIR 

7, 8, 9, 10, 11 

tHIR 

7, 8, 9, 10, 11 

tpiR 

7, 8, 9, 10, 11 

tpOR 

7, 8, 9, 10, 11 

tpMR 

7, 8, 9, 10,11 

tDSI 

7, 8, 9, 10, 11 

tDOR 

7, 8, 9, 10, 11 

*DIR 

7, 8, 9, 10, 11 

tLZMR 

7, 8, 9, 10, 11 

tOOE 

7, 8, 9, 10, 11 

tHZOE 

7, 8, 9, 10,11 
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Features 

• 64 x 8 and 64 x 9 first-in first-out 
(FIFO) buffer memory 

• 35-MHz shift in and shift out rates 

• Almost Full/Aimost Empty and Half 
Full flags 

• Dual-port RAM architecture 

• Fast (50-ns) bubble-through 

• Independent asynchronous inputs 
and outputs 

• Output enable (CY7C408A) 

• Expandable in word width and FIFO 
depth 

• 5V ±10% supply 

• TTL compatible 

• Capable of withstanding greater than 
2001V electrostatic discharge voltage 

• 300-mil, 28-pin DIP 

Functional Description 

The CY7C408A and CY7C409A are 
64-word deep by 8- or 9-bit wide first-in 
first-out (FIFO) buffer memories. In addi- 
tion to the industry-standard handshaking 
signals, almost full/almost empty (AFE) 
and half full (HF) flags are provided. 


AFE is HIGH when the FIFO is almost full 
or almost empty, otherwise AFE is LOW. 
HF is HIGH when the FIFO is half full, 
otherwise HF is LOW. 

The CY7C408A has an output enable 
(OE) function. 

The memory accepts 8- or 9-bit parallel 
words at its inputs (Dio - Dig) under the 
control of the shift in (SI) input when the 
input ready (IR) control signal is HIGH. 
The data is output, in the same order as it 
was stored, on the DOo — DOs output pins 
under the control of the shift out (SO) in- 
put when the output ready (OR) control 
signal is HIGH. If the FIFO is full (IR 
LOW), pulses at the SI input are ignored; if 
the FIFO is empty (OR LOW), pulses at 
the SO input are ignored. 

The IR and OR signals are also used to 
connect the FIFOs in parallel to make a 
wider word or in series to make a deeper 
buffer, or both. 

Parallel expansion for wider words is im- 
plementedby logically ANDing the IR and 
OR outputs (respectively) of the individual 
FIFOs together (Figure 5). The AND oper- 
ation insures that all of the FIFOs are ei- 
ther ready to accept more data (IR HIGH) 


or ready to output data (OR HIGH) and 
thus compensate forvariations in propaga- 
tion delay times between devices. 

Serial expansion (cascading) for deeper 
buffer memories is accomplished by con- 
necting the data outputs of the FIFO clos- 
est to the data source (upstream device) to 
the data inputs of the following (down- 
stream) FIFO (Figure 4). In addition, to in- 
sureproper operation, the SO signal of the 
upstream FIFO must be connected to the 
IR output of the downstream FIFO and 
the SI signal of the downstream FIFO 
must be connected to the OR output of the 
upstream FIFO. In this serial expansion 
configuration, the IR and OR signals are 
used to pass data through the FIFOs. 

Reading and writing operations are com- 
pletely asynchronous, allowing the FIFO 
to be used as a buffer between two digital 
machines of widely differing operating fre- 
quencies. The high shift in and shift out 
rates of these FIFOs, and their high 
throughput rate due to the fast bubble- 
through time, which is due to their dual- 
port RAM architecture, make them ideal 
for high-speed communications and con- 
trollers. 


Logic Block Diagram 


Pin Configurations 



Flag Definitions 
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Selection Guide 


Maximum Shift Rate (MHz) 


MaximumOperating 
Current (mA)^ 


Commercial 


Military 


7C408A-15 

7C409A-15 

7C408A-25 
7C409A— 25 

7C408A-35 
7C409A— 35 

15 

25 

35 

115 

125 

135 

140 

150 

N/A 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, Output Current, into ( 
not tested.) Static Discharge Volta 

Storage Temperature - 65°Cto +150°C (per MIL-STD-883, M 

iSSSErr^ - S5°cto +12S°C Opting B»»ge 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs Ran ^ e 

in High Z State (7C408A) — 0.5V to +7.0V Commercial 

DC Input Voltage - 3.0V to + 7.0V Military [2] 

PowerDissipation 1.0W — 

Electrical Characteristics Over the Operating Range (Unless Otherwise Noted)! 3 ! 


Test Conditions 


Vcc ~ Min., Iqh = ~ 4.0 mA 


Vcc ~ Min., Iql = 8.0 mA 


Output Current, into Outputs (Low) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ±10% 

Military! 2 ] 

- 55°Cto +125°C 

5V ±10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

Vm 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Leakage Current 

los 


ICCQ 

Quiescent Power Supply Current 

Icc 

Power Supply Current 


Min. Max. Units 




0.4 


Vcc 


GND< Vi< Vcc 


Vcc = Max., Vqut = GND 


Vcc ~ Max., Iout = 0 mA 

Commercial 

Vin <. Vil, Vin > Vih 

Military 

Icc = Iccq + 1 mA/MHz X (fsi + fso)/ 2 



Capacitance! 5 ! 


Qn 

Input Capacitance 

Cqut 

Output Capacitance 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
V CC = 4.5V 


5 

pF 

7 

pF 


Notes: 

1. Icc = IcCQ + 1 mA/MHz X (fsi + fso)/2 

2. T a is the “instant on” case temperature. 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 

AC Test Loads and Waveforms 

R1 482a R1 482a 



4. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 



Equivalent to: THEVENIN EQUIVALENT 
167a 

OUTPUT O wv -O 1.73V 
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Switching Characteristics Over the operating Ranged 6 ! 



tDHZOE 


tDHHF 


Description 


Operating Frequency 


SI HIGH Time 


SO LOW Time 


Data Set-Up to SI 


Data Hold from SI 


Delay, SI HIGH to IR LOW 


Delay, SI LOW to IR HIGH 


SO HIGH Time 


SO LOW Time 


Delay, SO HIGH to OR LOW 
Delay, SO LOW to OR HIGH 


Data Set-Up to OR HIGH 


Data Hold from SO LOW 


Fall-through, Bubble-back Time 


Data Set-Up to IR 


Data Hold from IR 


Input Ready Pulse HIGH 


Output Ready Pulse HIGH 


OE LOW to LOW Z (7C408A) 


OE HIGH to HIGH Z (7C408A) 


SI LOW to HF HIGH 


SO LOW to HF LOW 


SO or SI LOW to AFE LOW 
SO or SI LOW to AFE HIGH 


MR Pulse Width 


imsmsmm 


Test 

Conditions 



MR LOW to AFE HIGH 


MR LOW to HF LOW 


| tpp | SO LOW to Next Data Out Valid 

Notes: 

6. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V and output loading of the specified Ioi/Ioh and 
30-pF load capacitance, as in parts (a) and (b) of AC Test Loads and 
Waveforms. 

7. 1/fo > (tpHSI + tpLSl), 1/fo > (tpHSO + tpLSo)- 

8. tssi and tnsi apply when memory is not full. 

9. tsiR and tniR apply when memory is full, SI is high and minimum 
bubble-through (tBT) conditions exist. 

10. At any given operating condition tpiR :> (tpnso required). 

11. At any given operating condition tpoR >_ (tpHSI required). 


7C408A-15 

7C409A-15 


Min. Max. 


7C408A— 25 
7C409A— 25 


CY7C408A 

CY7C409A 


7C408A— 35 
7C409A— 35 



12. tDHZOE and toLZOE are specified with Cl = 5 pF as in part (b) of AC 
Test Loads and Waveforms. tDHZOE transition is measured ±500 mV 
from steady-state voltage. tDLZOE transition is measured ±100 mV 
from steady-state voltage. These parameters are guaranteed and not 
100% tested. 

13. All data outputs will be at LOW level after reset goes HIGH until data 
is entered into the FIFO. 
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Switching Waveforms 

Data In Timing Diagram 



HF (LOW) 


Data Out Timing Diagram 



HF (LOW) 


AFE 


Notes: 

14. FIFO contains 8 words. 



15. FIFO contains 9 words. 
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CY7C408A 

CY7C409A 

^=B SEMICONDUCTOR ========^=== 

Switching Waveforms (continued) 

Data In Timing Diagram 




Notes: 

16. FIFO contains 31 words. 17. FIFO contains 32 words. 
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Switching Waveforms (continued) 
Data In Timing Diagram 




Bubble-Back, Data Out To Data In Diagram 



18. FIFO contains 55 words. 20. FIFO contains 64 words. 

19. FIFO contains 56 words. 
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Note: 

21. FIFO is empty. 
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Architecture of the CY7C408A and CY7C409A 

The CY7C408A and CY7C409A FIFOs consist of an array of 64 
words of 8 or 9 bits each (which are implemented using a dual-port 
RAM cell), a write pointer, a read pointer, and the control logic 
necessary to generate the handshaking (SI/IR, SO/OR) signals as 
well as the almost full/almost empty (AFE) and half full (HF) flags. 
The handshaking signals operate in a manner identical to those of 
the industry standard CY7C401/402/403/404 FIFOs. 

Dual-Port RAM 

The dual-port RAM architecture refers to the basic memory cell 
used in the RAM. The cell itself enables the read and write opera- 
tions to be independent of each other, which is necessary to achieve 
truly asynchronous operation of the inputs and outputs. A second 
benefit is that the time required to increment the read and write 
pointers is much less than the time that would be required for data 
to propagate through the memory, which it would have to do if the 
memory were implemented using the conventional register array 
architecture. 

Fall-Through and Bubble-Back 

The time required for data to propagate from the input to the out- 
put of an initially empty FIFO is defined as the fall-through time. 

The time required for an empty location to propagate from the out- 
put to the input of an initially full FIFO is defined as the bubble- 
back time. 

The maximum rate at which data can be passed through the FIFO 
(called the throughput) is limited by the fall-through time when it 
is empty (or near empty) and by the bubble-back time when it is full 
(or near full). 

The conventional definitions of fall-through and bubble-back do 
not apply to the CY7C408A and CY7C409A FIFOs because the 
data is not physically propagated through the memory. The read 
and write pointers are incremented instead of moving the data. 
However, the parameter is specified because it does represent the 
worst-case propagation delay for the control signals. That is, the 
time required to increment the write pointer and propagate a sig- 
nal from the SI input to the OR output of an empty FIFO or the 
time required to increment the read pointer and propagate a signal 
from the SO input to the IR output of a full FIFO. 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a master reset (MR) 
signal. This causes the device to enter the empty condition, which 
is signified by the OR signal being LOW at the same time that the 
IR signal is HIGH. In this condition, the data outputs (DOq - 


DOg) will be LOW. The AFE flag will be HIGH and the HF flag 
will be LOW 

Shifting Data Into the FIFO 

The availability of an empty location is indicated by the HIGH 
state of the input ready (IR) signal. When IR is HIGH a LOW to 
HIGH transition on the shift in (SI) pin will clock the data on the 
DIq ~ Dig inputs into the FIFO. Data propagates through the de- 
vice at the falling edge of SI. 

The IR output will then go LOW, indicating that the data has been 
sampled. The HIGH-to-LOW transition of the SI signal initiates 
the LOW-to-HIGH transition of the IR signal if the FIFO is not 
full. If the FIFO is full, IR will remain LOW. 

Shifting Data Out of the FIFO 

The availability of data at the outputs of the FIFO is indicated by 
the HIGH state of the output ready (OR) signal. After the FIFO 
is reset all data outputs (DOo — DOg) will be in the LOW state. 
As long as the FIFO remains empty, the OR signal will be LOW 
and all SO pulses applied to it will be ignored. After data is 
shifted into the FIFO, the OR signal will go HIGH. The external 
control logic (designed by the user) should use the HIGH state of 
the OR signal to generate a SO pulse. The data outputs of the 
FIFO should be sampled with edge-sensitive type D flip-flops (or 
equivalent), using the SO signal as the clock input to the flip-flop. 

AFE and HF Flags 

IWo flags, almost full/almost empty (AFE) and half full (HF), de- 
scribe how many words are stored in the FIFO. AFE is HIGH 
when there are 8 or fewer or 56 or more words stored in the FIFO. 
Otherwise the AFE flag is LOW. HF is HIGH when there are 32 or 
more words stored in the FIFO, otherwise the HF flag is LOW. 
Rag transitions occur relative to the falling edges of SI and SO 
( Figures 1 and 2). 

Due to the asynchronous nature of the SI and SO signals, it is 
possible to encounter specific timing relationships which may 
cause short pulses on the AFE and HF flags. These pulses are en- 
tirely due to the dynamic relationship of the SI and SO signals. 
The flags, however, will always settle to their correct state after 
the appropriate delay (tDHAFE. Idlafe. tDHHE or *dlhf)- 
Therefore, use of level-sensitive rather than edge-sensitive flag 
detection devices is recommended to avoid false flag encoding. 

Cascading the 7C408/9A-35 Above 25 MHz 

If cascaded FIFOs are to be operated with an external clock rate 
greater than 25 MHz, the interface IR signal must be inverted be- 
fore being fed back to the interface SO pin ( Figure 3 ). Two things 
should be noted when this configuration is implemented. 



EMPTY FULL 

1 2 8 9 10 31 32 33 55 56 57 64 
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FULL EMPTY 



Figure 2. Shifting Words Out 



C408A-1 9 


Figure 3. Cascaded Configuration Above 25 MHz 


128 x 9 Configuration 



Figure 4. Cascaded Configuration at or below 25 MHzI 22 ’ 23 > 24 > 25 > 26 1 


First, the capacity of N cascaded FIFOs is decreased from N X 64 
to (N X 63) + 1. 

Notes: 

22. FIFOs can be easily cascaded to any desired depth. The handshaking 
and associated timing between the FIFOs are handled by the inherent 
timing of the devices. 

23. When the memory is empty the last word read will remain on the out- 
puts until the master reset is strobed or a new data word falls through 
to the output. 

24. When the output data changes as a result of a pulse on SO, the OR sig- 
nal always goes LOW before there is any change in output data and 


stays LOW until the new data has appeared on the outputs. Anytime 
OR is HIGH, there is valid stable data on the outputs. 

25. If SO is held HIGH while the memory is empty and a word is written 
into the input, that word will fall through the memory to the output. 
OR will go HIGH for one internal cycle (at least tpoR) and then go 
back LOW again. The stored word will remain on the outputs. If more 
words are written into the FIFO, they will line up behind the first word 
and will not appear on the outputs until SO has been brought LOW. 
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192 x 27 Configuration 



Notes: 

26. When the master reset is brought LOW, the outputs are cleared to ready and output ready flags. This need is due to the variation of delays 

LOW, IR goes HIGH, and OR goes LOW. of the FIFOs. 

27. FIFOs are expandable in depth and width. However, in forming wider 
words, two external gates are required to generate composite input 
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Secondly, the frequency at the cascade interface is less than the 
35 MHz rate at which the external clocks may operate. There- 
fore, the first device has its data shifted in faster than it is shifted 
out, and eventually this device becomes momentarily full. When 
this occurs, the maximum sustainable external clock frequency 
changes from 35 MHz to the cascade interface frequency.! 28 ) 

When data packets^ 29 ) are transmitted, this phenomenon does 
not occur unless more than three FIFOs are depth cascaded. For 
example, if two FIFOs are cascaded, a packet of 127 (=2 X 63 + 
1) words may be shifted in at up to 35 MHz and then the entire 
packet may be shifted out at up to 35 MHz. 


CY7C408A 

CY7C409A 


If data is to be shifted out simultaneously with the data being 
shifted in, the concept of “virtual capacity” is introduced. Virtual 
capacity is simply how large a packet of data can be shifted in at a 
fixed frequency, e.g., 35 MHz, simultaneously with data being 
shifted out at any given frequency. Figure 6 is a graph of packet 
sizet 30 ) vs. shift out frequency (fsox) fc> r two different values of 
shift in frequency (fsix) when two FIFOs are cascaded. 

The exact complement of this occurs if the FIFOs initially contain 
data and a high shift out frequency is to be maintained, i.e., a 35 
MHz fsox can be sustained when reading data packets from de- 
vices cascaded two or three deep.! 31 ) If data is shifted in simulta- 
neously, Figure 6 applies with fsix and fsox interchanged. 



0 4 8 12 16 20 24 28 32 36 
OUTPUT RATE (f SO x) OF BOTTOM FIFO (MHz) C408A-22 

Figure 6. Virtual Capacity vs. Output Rate for IWo FIFOs Cascaded Using an Inverter 


Notes: 

28. Because the data throughput in the cascade interface is dependent on 
the inverter delay, it is recommended that the fastest available inverter 
be used. 

29. Transmission of data packets assumes that up to the maximum cumu- 
lative capacity of the FIFOs is shifted in without simultaneous shift out 


clock occurring. The complement of this holds when data is shifted out 
as a packet. 

30. These are typical packet sizes using an inverter whose delay is 4 ns. 

31. Only devices with the same speed grade are specified to cascade to- 
gether. 
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Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 



-55 25 125 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT SOURCE CURRENT 



OUTPUT VOLTAGE (V) 


5 


NORMALIZED FREQUENCY 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED FREQUENCY 



-55 25 125 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


TYPICAL FREQUENCY CHANGE NORMALIZED I CC 




0 200 400 600 800 1000 0 5 10 15 20 25 30 35 

CAPACITANCE (pF) FREQUENCY (MHz) 
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Ordering Information 


Frequency 

(MHz) 

Ordering Code 

Package 

Type 

Operating 

Range 


Frequency 

(MHz) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7C408A— 15DC 

D22 

Commercial 

15 

CY7C409A— 15DC 

D22 

Commercial 

CY7C408A— 15LC 

L64 

CY7C409A— 15LC 

L64 

CY7C408A— 15PC 

P21 

CY7C409A— 15PC 

P21 

CY7C408A— 15VC 

V21 

CY7C409A— 15VC 

V21 

CY7C408A— 15DMB 

D22 

Military 

CY7C409A- 15DMB 

D22 

Military 

CY7C408A— 15KMB 

K74 


K74 

CY7C408A— 15LMB 

L64 

CY7C409A— 15LMB 

L64 

25 

CY7C408A— 25DC 

D22 

Commercial 

25 

CY7C409A— 25DC 


Commercial 

CY7C408A— 25LC 

L64 

CY7C409A— 25LC 


CY7C408A— 25PC 

P21 

CY7C409A— 25PC 

P21 

CY7C408A— 25VC 

V21 

CY7C409A-25VC 


CY7C408A— 25DMB 

D22 

Military 

CY7C409A— 25DMB 

D22 

Military 

CY7C408 A— 25KMB 

K74 

CY7C409A— 25KMB 

K74 

CY7C408A— 25LMB 

L64 

CY7C409A— 25LMB 

L64 

35 

CY7C408A— 35DC 

D22 

Commercial 


35 

CY7C409A-35DC 

D22 

Commercial 


CY7C408 A — 35LC 

L64 




CY7C409A— 35LC 

L64 



CY7C408A— 35PC 





CY7C409A-35PC 

P21 



CY7C408A— 35VC 





CY7C409A— 35VC 

V21 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VOL 

1,2,3 

VlH 

1, 2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

los 

1,2,3 

Icco 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

fo 

7, 8, 9, 10,11 

IPHSI 

7, 8, 9, 10,11 

tpLSI 

7, 8, 9, 10, 11 

tssi 

7, 8, 9, 10,11 

tHSI 

7, 8, 9, 10,11 

tDLIR 

7, 8, 9, 10, 11 

tDHIR 

7, 8, 9, 10, 11 

IPHSO 

7, 8, 9, 10, 11 

IPLSO 

7, 8, 9, 10,11 

tDLOR 

7, 8, 9, 10, 11 

Idhor 

7, 8, 9, 10, 11 

tSOR 

7, 8, 9, 10,11 

Ihso 

7, 8, 9, 10,11 

Ibt 

7, 8, 9, 10, 11 

tSIR 

7, 8, 9, 10, 11 

tfflR 

7, 8, 9, 10, 11 

tpiR 

7, 8, 9, 10, 11 

IPOR 

7, 8, 9, 10, 11 

ISIIR 

7, 8, 9, 10, 11 

ISOOR 

7, 8, 9, 10, 11 

Idlzoe 

7, 8, 9, 10, 11 

Idhzoe 

7, 8, 9, 10, 11 

Idhhf 

7, 8, 9, 10,11 

Idlhf 

7, 8, 9, 10, 11 

tDLAFE 

7, 8, 9, 10, 11 

Idhafe 

7, 8, 9, 10, 11 

1b 

7, 8, 9, 10, 11 

tOD 

7, 8, 9, 10,11 

tpMR 

7, 8, 9, 10, 11 

tDSI 

7, 8, 9, 10, 11 

tDOR 

7, 8, 9, 10,11 

Idir 

7, 8, 9, 10,11 

tLZMR 

7, 8, 9, 10,11 

tAFE 

7, 8, 9, 10, 11 

tHF 

7, 8, 9, 10, 11 


5 
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CY7C420, CY7C421 
CY7C424, CY7C425 
CY7C428, CY7C429 


SEMICONDUCTOR 


Cascadeable 512 x 9 FIFO 
Cascadeable IK x 9 FIFO 
Cascadeable 2K x 9 FIFO 


Features 

• 512 x 9, 1,024 x 9, 2,048 x 9 FIFO buff- 
er memory 

• Dual-port RAM cell 

• Asynchronous read/write 

• High-speed 33.3-MHz read/write 
independent of depth/width 

• Low operating power 

— Ice (max.) = 142 mA 
(commercial) 

— Icc (max.) = 147 mA (military) 

• Half Full flag in standalone 

• Empty and Full flags 

• Retransmit in standalone 

• Expandable in width and depth 

• Parallel cascade minimizes 
bubble-through 

• 5 V ± 10% supply 

• 300-mil DIP packaging 

• 300-mil SOJ packaging 


• TTL compatible 

• Three-state outputs 

• Pin compatible and functional 
equivalent to IDT7201, IDT7202, and 
IDT7203 

Functional Description 

The CY7C420/CY7C421, CY7C424/ 

CY7C425, and CY7C428/CY7C429 are 
first-in first-out (FIFO) memories offered 
in 600-mil wide and 300-mil wide pack- 
ages. They are, respectively, 512, 1,024, 
and 2,048 words by 9-bits wide. Each FIFO 
memory is organized such that the data is 
read in the same sequential order that it 
was written. Full and Empty flags are pro- 
vided to prevent overrun and underrun. 
Three additional pins are also provided to 
facilitate unlimited expansion in width, 
depth, or both. The depth expansion tech- 
nique steers the control signals from one 
device to another in parallel, thus eliminat- 
ing the serial addition of propagation de- 
lays, so that throughput is not reduced. 
Data is steered in a similar manner. 

The read and write operations may be 
asynchronous; each can occur at a rate of 


33.3 MHz. The_write operation occurs 
when the write (W)^ signal is LOW. Read 
occurs when read (R) goes LOW. The nine 
data outputs go to the high-impedance 
state when R is HIGH. 

A Half Full (HF) output flag is provided 
that is valid in the standalone and width 
expansion configurations. In the depth ex- 
pansion configuration, this pin provides 
the expansion out (XO) information that is 
used to tell the next FIFO that it will be ac- 
tivated. 

In the standalone and width expansion 
configurations^ LOW on the retransmit 
(RT) input causes the FIFOs to retransmit 
the data. Read enable (R) and write enable 
(W) must both^be HIGH during retrans- 
mit, and then R is used to access the data. 

The CY7C420, CY7C421, CY7C424, 
CY7C425, CY7C428, and CY7C429 are 
fabricated using an advanced 0.8-micron 
N-wellCMOS technology. Input ESD pro- 
tection is greater than 2000V and latch-up 
is prevented by careful layout, guard rings, 
and a substrate bias generator. 
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Selection Guide 



7C420—20 

7C421-20 

7C424-20 

7C425-20 

7C428-20 

7C429-20 

7C420-25 

7C421-25 

7C424-25 

7C425-25 

7C428-25 

7C429-25 

7C420-30 

7C421-30 

7C424-30 

7C425-30 

7C428-30 

7C429-30 

7C420-40 
7C421-40 
7C424-40 
7C425 -40 
7C428-40 
7C429-40 

7C420-65 

7C421—65 

7C424-65 

7C425-65 

7C428-65 

7C429-65 

Frequency (MHz) 

33.3 

28.5 

25 

20 

12.5 

Maximum Access Time (ns) 

20 

25 

30 

40 

65 

MaximumOperating 

Current (mA) 

Commercial 

142 

132 

125 

115 

100 

Military/Industrial 


147 

140 

130 

115 


Maximum Rating 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

PowerDissipation 1.0W 

Output Current, into Outputs (LOW) 20 mA 


Electrical Characteristics Over the Operating Range! 2 ! 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Ice (commercial) = 100 mA + [(! - 12.5) * 2 mA/MHz] 

for f> 12.5 MHz 

where f = the larger of the write or read operating frequency. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 
Temperature! *! 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Industrial 

- 40°Cto +85°C 

5V ± 10% 

Military 

— 55°Cto +125°C 

5V ± 10% 


4. Ice (military) = 1 15 mA + [(f - 12.5) * 2 mA/MHz] 

for! >12.5 MHz 

where f = the larger of the write or read operating frequency. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameter 

Description 

Test Conditions 

7C420-20 

7C421-20 

7C424-20 

7C425-20 

7C428-20 

7C429-20 

7C420—25 

7C421-25 

7C424-25 

7C425-25 

7C428-25 

7C429-25 

7C420-30 

7C421-30 

7C424-30 

7C425-30 

7C428-30 

7C429-30 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 2.0 mA 

El 


mm 


El 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql — 8.0 mA 




0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


Com’l 

2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

V 

Mil/Ind 



2.2 

Vcc 

2.2 

Vcc 

VlL 

Input LOW Voltage 


-3.0 

mi 

-3.0 


-3.0 

0.8 

V 

Iix 

Input Leakage Current 

GND< Vi < V C c 

- 10 

+10 

- 10 

+10 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

■ HI II IIIiHi M 

- 10 


- 10 

+10 

- 10 

+ 10 

pA 

Icc 

Operating Current 

Vcc = Max., 

Iout = 0 mA 

Com’l! 3 ! 


142 


132 


125 

mA 

Mil/Ind! 4 ! 




147 


140 

ISBI 

Standby Current 

All Inputs = Vih Min. 

Com’l 


30 


25 


25 

mA 

Mil/Ind 




30 


30 

fSB2 

Power-DownCurrent 

Allinputs > V C c- 0.2V 

Com’l 




mu 


20 

mA 

Mil/Ind 




25 


25 

los 

Output Short 

Circuit Current! 5 ! 

Vcc = Max., Vqut = GND 


-90 


-90 


-90 

mA 


5 
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SEMICONDUCTOR 


Electrical Characteristics Over the Operating Ranged (continued) 


Parameter 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Leakage Current 

loz 

Output Leakage Current 

Icc 

OperatingCurrent 

ISBl 

Standby Current 

ISB2 

Power-Down Current 

los 

Output Short 

Circuit Current! 5 ! 

Capacitance! 6 ] 


Test Conditions 


Vcc — Min., Iqh = — 2.0 mA 


Vcc = Min., Iql = 8.0 mA 


Com’l 


GND< Vi< Vcc 




Vcc = Max., 
Iqut = 0 mA 


Com’lt 3 ! 


Mil/Ind! 4 ] 


All Inputs = Vih Min. Com’l 


All Inputs >. Vcc - 0.2V Com’l 
Mil 


Vcc = Max., Vqut = GND 


CY7C420, CY7C421, CY7C424 
CY7C425, CY7C428, CY7C429 


7C420-40 
7C421— 40 
7C424-40 
7C425 -40 
7C428-40 
7C429-40 


7C420-65 
7C421-65 
7C424 -65 
7C425-65 
7C428-65 
7C429-65 



Parameters 

Description 

Qn 

Input Capacitance 

CqUT 

Output Capacitance 


Test Conditions 


T A = 25°C,f=lMHz, 
Vcc = 4.5V 


Notes: 

6. Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 

R1 5000 


INCLUDING 
JIG AND — 
SCOPE ” 



INCLUDING 
JIG AND 
SCOPE 


ALL INPUT PULSES 



Equivalent to: THEiVENIN EQUIVALENT 

2000 

OUTPUT O A/W o ; 
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CY7C420, CY7C421, CY7C424 
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Switching Characteristics Over the Operating Rangel 7 * 8 ] 


Parameters 

Description 

7C420-20 

7C421-20 

7C424-20 

7C425-20 

7C428-20 

7C429-20 

7C420 -25 
7C421-25 
7C424 -25 
7C425-25 
7C428-25 
7C429-25 

7C420-30 
7C421-30 
7C424 -30 
7C425-30 
7C428 -30 
7C429-30 

7C420 -40 
7C421-40 
7C424 -40 
7C425 -40 
7C428 -40 
7C429-40 

7C420 — 65 
7C421-65 
7C424 -65 
7C425 -65 
7C428-65 
7C429— 65 

Units 




12221 




1231 

E22E9 

12231 

*RC 

Read Cycle Time 

on 

£ 

mm 

rz 

mm 


Ea 

zz 

IBB 



KH 

tA 

Access Time 

zz 

£ 


mm 






22IH 

BSH 

tRR 

Read Recovery Time 

mm 

£ 

mm 


mm 


mm 


mm 


£21 

tpR 

Read Pulse Width 

— 

£ 

mm 


— 


mm 


sa 




Read LOW to Low Z 

3 


3 


3 


lZ_ 


MM 


121 


Read HIGH to Data Valid 

3 


3 


3 


mm 


mm 


£21 

Esmm 

Read HIGH to High Z 


15 


18 


20 


25 


WkhW 

ns 

twc 

Write Cycle Time 

30 


35 


40 


50 


80 


ns 

tpw 

Write Pulse Width 

20 


25 


30 


40 


65 


ns 

tHWzl 9 ! 

Write HIGH to Low Z 

10 


10 


10 


10 


10 


ns 

l WR 

Write Recovery Time 

10 


10 


10 


10 


15 


ns 

tSD 

Data Set-Up Time 

12 


15 


18 


20 


30 


ns 

tHD 

Data Hold Time 

0 


0 


0 


0 


10 


ns 

tMRSC 

MR Cycle Time 

30 


35 


40 


50 


80 


ns 

tpMR 

MR Pulse Width 

20 


25 


30 


40 


65 


ns 

tRMR 

MR Recovery Time 

10 


10 


10 


10 


15 


ns 

tRPW 

Read HIGH to MR HIGH 

20 


25 


30 


40 


65 


ns 

t W pw 

Write HIGH to MR HIGH 

20 


25 


30 


40 


65 


ns 

tRTC 

Retransmit Cycle Time 

30 


35 


40 


50 


80 


ns 

tpRT 

Retransmit Pulse Width 

20 


25 


30 


40 


65 


ns 

tRTR 

Retransmit Recovery Time 

10 


10 


10 


10 


15 


ns 

tEFL 

MR to EF LOW 


30 


35 


40 


50 


80 

ns 

tHFH 

MR to HF HIGH 


30 


35 


40 


50 


80 

ns 

tFFH 

MR to FF HIGH 


30 


35 


40 


50 


80 

ns 

tREF 

Read LOW toEFLOW 


25 


25 


30 


35 


60 

ns 

tRFF 

Read HIGH to FF HIGH 


25 


25 


30 


35 


60 

ns 

tWEF 

Write HIGH to EF HIGH 


25 


25 


30 


35 


60 

ns 

t W FF 

Write LOW to FF LOW 


25 


25 


30 


35 


60 

ns 

tWHF 

Write LOW to HF LOW 


30 


35 


40 


50 


80 

ns 

l RHF 

Read HIGH to HF HIGH 


30 


35 


40 


50 


80 

ns 

tRAE 

Effective Read from 

Write HIGH 

i 

20 


25 


30 


35 


60 

ns 

tRPE 

Effective Read Pulse Width 
After EF HIGH 

20 


25 


30 


40 


65 


ns 

tWAF 

Effective Write from 

Read HIGH 


20 


25 


30 


35 


60 

ns 

tWPF 

Effective Write Pulse Width 
After FF HIGH 

20 


25 


30 


40 


65 


ns 

tX0L 

Expansion Out LOW 

Delay from Clock 


20 


25 


30 


40 


65 

ns 

tXQH 

Expansion Out HIGH 

Delay from Clock 


20 


25 


30 


40 


65 

ns 
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CY7C420, CY7C421, CY7C424 
CY7C425, CY7C428, CY7C429 

Switching Waveforms 

Asynchronous Read and Write 





Notes: 

7. Test conditions assume signal transition time of 5 ns or less, timing 9. tfjzR transition is measured at +500 mV from Vol and -500 mV 

reference levels of 1.5 V and output loading of the specified Iol/Ioh from Voh- Idvr transition is measured at the 1.5 V level, tnwz and 
and 30 pF load capacitance, as in part (a) of AC Test Load and fr.zR transition is measured at ± 100 mV from the steady state. 
Waveforms, unless otherwise specified. 10. t H ZR and t D VR use capacitance loading as in part (b) of AC Test Load 

8. See the last page of this specification for Group A subgroup testing and Waveforms. 

information. 11. W and R >. Vih around the rising edge of MR. 

12. tMRSC = tPMR + tRMR- 
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Switching Waveforms (continued) 
Last Write to First Read Full Flag 


ADDITIONAL 



| LAST WRITE 

FIRST READ | 

READS 

FIRST WRITE 




r 


A 1 

L 

a r 




~Y 

J 




a r 


l WFF 

\ 

Frff 

p- 




1 

L 





Last Read to First Write Empty Flag 


5 


C420-10 


ADDITIONAL 



C420-11 


Retransmit^ 13 ! 



Notes: 

13. EF, HF and FF may change state during retransmit as a result of the 14. tRTC = tpRT + tRjR. 
offset of the read and write pointers, but flags will be valid at tRxc- 
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5 * S^C§4DUCTOR ====== 

Switching Waveforms (continued) 

Empty Flag and Empty Boundary Timing Diagram 



C420-13 
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CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Expansion Timing Diagrams 


WRITE TO LAST PHYSICAL WRITE TO FIRST PHYSICAL 

LOCATION OF DEVICE 1 LOCATION OF DEVICE 2 



5 


READ FROM LAST PHYSICAL READ FROM FIRST PHYSICAL 

LOCATION OF DEVICE 1 LOCATION OF DEVICE 2 



Notes: 

15. Expansion Out of device 1 (XOi) is connected to Expansion In of de- 
vice 2 (XI 2 ). 
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CY7C420, CY7C421, CY7C424 
CY7C425, CY7C428, CY7C429 


Architecture 

The CY7C420/421/424/425/428/429 FIFOs consist of an array of 
512/1024/2048 words of 9 bits each (implemented by an array of 
dual-port RA M cel ls), a rea d poi nter, a write pointer, control sig- 
nals (W, H, XT, XO, Ft, FT, MR), and Full, Half Full, and Empty 
flags. 

Dual-Port RAM 

The dual-port RAM architecture refers to the basic memory cell 
used in the RAM. The cell itself enables the read and write oper- 
ations to be independent of each other, which is necessary to 
achieve truly asynchronous operation of the inputs and outputs. 
A second benefit is that the time required to increment the read 
and write pointers is much less than the time that would be re- 
quired for data propagation through the memory, which would be 
the case if the memory were implemented using the conventional 
register array architecture. 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a Master Reset 
(MR) cycle. This causes the FIFO to enter the empty condition 
signified by the Empty flag (EF) being LOW, and both the Half 
Full (HF) and Full flags (FF) being HIGH. Read (R) and write 
(W) m ust be HIGH tRpw/twPW before and tRMR after the rising 
edge of MR for a valid reset cycle. If reading from the FIFO after 
a reset cycle is attempted, the outputs will all be in the high-impe- 
dance state. 

Writing Data to the FIFO 

The availability of at least oneempty location is indicated by a 
HIGH FF. The falling edge of W initiates a write cycle. Data ap- 
pearing art the inputs (Dq - Ds) tso before and tnD after the rising 
edge of W will be stored sequentially in the FIFO. 

The EF LOW-to-HIGH transition occurs ty/EF after the first 
LOW-to-HIGH transition of W for an empty FIFO. HF goes 
LOW twHF after the falling edge of W following the FIFO ac- 
tually being Half Full. Therefore, the HF is active once the FIFO 
is filled to half its capacity plus one word. HF will remain LOW 
while less than one half of total memory is available for writing. 
The LOW-to-HIGH transition of HF occurs tRHF after the rising 
edge of R when the FIFO goes from half full +1 to half full. HF 
is available in standalone and width expansion modes. FF goes 
LOW t\vFF a ft er the falling edge of W, during the cycle in which 
the last available location is filled. Internal logic prevents over- 
running a full FIFO. Writes to a full FIFO are ignored and the 
write pointer is not incremented. FF goes HIGH tREF after a 
read from a full FIFO. 

Reading Data from the FIFO 

The falling edge of R initiates a read cycle if the EF is not LOW. 
Data outputs (Qq - Qs) jire in a high-impedance condition be- 
tween read operations (R HIGH) when the FIFO is empty, or 


when the FIFO is not the active device in the depth expansion 
mode. 

When one word is in the FIFO, the falling edge of R initiates a 
HIGH-to-LOW transition of EF. When the FIFO is empty, the 
outputs are in a high-impedance state. Reads to an empty FIFO 
are ignored and do not increment the read pointer. From the 
empty condition, the FIFO can be read t^EF after a valid write. 

Retransmit 

The retransmit feature is beneficial when transferring packets of 
data. It enables the receipt of data to be acknowledged by the re- 
ceiver and retransmitted if necessary. 

The Retransmit (RT) input is active in the standalone and width 
expansion modes. The retransmit feature is intended for use 
when a number of writes equal to or le ss than the depth of the 
FIFO have occurred since the last MR cycle. A LOW pulse on 
RT resets the internal read pointer to the first physical location of 
the FIFO. R and W must both be HIGH while and tRTR after re- 
transmit is LOW. With every read cycle after retransmit, pre- 
viously accessed data is read and the read pointer is incremented 
until it is equal to the write pointer. Full, Half Full, and Empty 
flags are governed by the relative locations of the read and write 
pointers and are updated during a retransmit cycle. Data written 
to the FIFO after activation of RT are transmitted also. 

The full depth of the FIFO can be repeatedly transmitted. 
Standalone/Width Expansion Modes 

Standalone and width expansion modes are set by grounding Ex- 
pansion In (X!) and tying First Load (FT) to Vcc* FIFOs can be 
expanded in width to provide word widths greater than nine in in- 
crements of nine. During width expansion mode, all control line 
inputs are common to all devices, and flag outputs from any de- 
vice can be monitored. 

Depth Expansion Mode (see Figure 1) 

Depth expansion mode is entered when, during a MR cycle, Ex- 
pansion Out (XO) of one d evice is connected to Expansion In 
(X I) of the next device, with XO of the last device connected to 
XT of the first device. In the depth expansion mode the First 
Load (FE) input, when grounded, indicates that this part is the 
first to be loaded. All other devices must have this pin HIGH. To 
enable the correct FIFO, XO is pulsed LOW when the last physi- 
cal location of the previous FIFO is written to and pulsed LOW 
again when the last physical location is read. Only one FIFO is 
enabled for read and one for write at any given time. All other 
devices are in standby. 

FIFOs can also be expanded simultaneously in depth and width. 
Consequently, any depth or width FIFO can be created of word 
widths in increments of 9. When expanding in depth, a composite 
FF must be created by ORing the FF s tog ether. Likewise, a com- 
posite EF is created by ORing the EF? together. HF and RT 
functions are not available in depth expansion mode. 
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* FIRST DEVICE 


C420-17 


Figure 1. Depth Expansion 
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- — CYPRESS 

- — = SEMICONDUCTOR — - ' ~ 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 



SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


NORMALIZED t A NORMALIZED t A OUTPUT SINK CURRENT 

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE 





SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) 


NORMALIZED t A CHANGE NORMALIZED I C c vs. CYCLE 

vs. OUTPUT LOADING FREQUENCY 



CAPACITANCE (pF) CYCLE FREQUENCY (MHz) 
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CY7C420, CY7C421, CY7C424 
CY7C425, CY7C428, CY7C429 



Ordering Information 

| Speed 

(ns) Ordering Code 


CY7C420— 20DC 
CY7C420— 20PC 


CY7C420— 25DC 


CY7C420 -25PC 


CY7C420— 25DI 


CY7C420— 25PI 


CY7C420— 25DMB 


CY7C420— 30DC 


CY7C420— 30PC 


CY7C420— 30DI 


CY7C420— 30PI 
CY7C420— 30DMB 


CY7C420— 40DC 
CY7C420— 40PC 


CY7C420— 40DI 
CY7C420— 40PI 


CY7C420— 40DMB 
CY7C420— 65DC “ 


CY7C420— 65PC 
CY7C420— 65DI 


CY7C420-65PI 
CY7C420— 65DMB 


Package 

type 

D16 


■ H 



Military 

Commercial 


Military 

Commercial 


Military 


Ordering Code 


CY7C421— 20DC 


CY7C421— 20JC 


CY7C421 — 20LC 


CY7C421 - 20PC 


CY7C421 — 20VC 


CY7C421-25DC 


CY7C421-25JC 


CY7C421-25LC 


CY7C421 - 25PC 


CY7C421 -25VC 


CY7C421— 25DI 
CY7C421— 25JI 
CY7C421-25PI 
CY7C421 - 25DMB 
CY7C421 — 25KMB 
CY7C421 — 25LMB 
CY7C421— 30DC 
CY7C421 — 30JC 
CY7C421— 30LC 
CY7C421 — 30PC 
CY7C421— 30VC 
CY7C421— 30DI 
CY7C421— 30JI 
CY7C421— 30PI 
CY7C421 — 30DMB 
CY7C421 — 30KMB 
CY7C421 — 30LMB 
CY7C421-40DC 
CY7C421-40JC 
CY7C421 — 40LC 
CY7C421-40PC 
CY7C421 -40VC 
CY7C421— 40DI 
CY7C421— 40JI 
CY7C421— 40PI 
CY7C421 -40DMB 
CY7C421 -40KMB 
CY7C421 -40LMB 
CY7C421 - 65DC 
CY7C421-65JC 
CY7C421 — 65LC 
CY7C421-65PC 
CY7C421 -65VC 
CY7C421 — 65DI 
CY7C421-65JI 
CY7C421-65PI 
CY7C421 - 65DMB 
CY7C421 - 65KMB 
CY7C421 — 65LMB 


Package 

type 


D22 


J65 


L55 


P21 


V21 


Operating 

Range 


Commercial 



I Military 


Commercial 


I Military 


Commercial 


I Military 


Commercial 


I Military 
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Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C424 — 20DC 

D16 

Commercial 

CY7C424 — 20PC 

P15 

25 

CY7C424 — 25DC 

D16 

Commercial 

CY7C424 - 25PC 

P15 

CY7C424— 25DI 

D16 

Industrial 

CY7C424— 25PI 

P15 

CY7C424— 25DMB 

D16 

Military 

30 

CY7C424— 30DC 

D16 

Commercial 

CY7C424 — 30PC 

P15 

CY7C424 — 30DI 

D16 

Industrial 

CY7C424— 30PI 

P15 

CY7C424 — 30DMB 

D16 

Military 

40 

CY7C424 - 40DC 

D16 

Commercial 

CY7C424— 40PC 

P15 

CY7C424 — 40DI 

D16 

Industrial 

CY7C424— 40PI 

P15 

CY7C424— 40DMB 

D16 

Military 

65 

CY7C424 — 65DC 

D16 

Commercial 

CY7C424 - 65PC 

P15 

CY7C424 — 65DI 

D16 

Industrial 

CY7C424-65PI 

P15 

CY7C424— 65DMB 

D16 

Military 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C425 — 20DC 

D22 

Commercial 

CY7C425-20JC 

J65 

CY7C425 — 20LC 

L55 

CY7C425 — 20PC 

P21 

CY7C425 - 20 VC 

V21 

25 

C77C425 - 25DC 

D22 

Commercial 

CY7C425 — 25 JC 

J65 

CY7C425 - 25LC 

L55 | 

CY7C425 — 25PC 

P21 

CY7C425 — 25VC 

V21 

CY7C425 — 25DI 

D22 

Industrial 

CY7C425 — 25JI 

J65 

CY7C425 — 25PI 

P21 

CY7C425 — 25DMB 

D22 

Military 

CY7C425 — 25KMB 

K74 

CY7C425 — 25LMB 

L55 

30 

C77C425 — 30DC 

D22 

Commercial 

CY7C425 — 30 J C 

J65 

CY7C425 — 30LC 

L55 

CY7C425 — 30PC 

P21 

CY7C425 - 30VC 

V21 

CY7C425 -30DI 

D22 

Industrial 

CY7C425— 30JI 

J65 

CY7C425 — 30PI 

P21 

CY7C425 — 30DMB 

D22 

Military 

CY7C425 — 30KMB 

K74 

CY7C425 — 30LMB 

L55 

40 

C77C425 — 40DC 

D22 

Commercial 

CY7C425-40JC 

J65 

CY7C425 — 40LC 

L55 

CY7C425— 40PC | 

P21 

CY7C425 — 40VC 

V21 

CY7C425 — 40DI 

D22 

Industrial 

CY7C425— 40JI | 

J65 

CY7C425 — 40PI 

P21 

CY7C425 — 40DMB 

D22 

Military 

CY7C425 — 40KMB 

K74 

CY7C425 — 40LMB 

L55 

65 

i 

C77C425-65DC 

D22 

Commercial 

CY7C425-65JC 

J65 

CY7C425 — 65LC 

L55 

CY7C425-65PC 

P21 

CY7C425 - 65 VC 

V21 

CY7C425-65DI 

D22 

Industrial 

CY7C425 -65JI 

J65 

CY7C425 — 65PI 

P21 

CY7C425 — 65DMB 

D22 

Military 

CY7C425 — 65KMB 

K74 

CY7C425 — 65LMB 

L55 
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Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CY7C428— 20DC 

D16 

Commercial 

CY7C428— 20PC 

P15 

25 

CY7C428— 25DC 

D16 

Commercial 

CY7C428— 25PC 

P15 

CY7C428— 25DI 

D16 

Industrial 

CY7C428— 25PI 

P15 

CY7C428 - 25DMB 

D16 

Military 

30 

CY7C428— 30DC 

D16 

Commercial 

CY7C428— 30PC 

P15 

CY7C428 — 30DI 

D16 

Industrial 

CY7C428— 30PI 

P15 

CY7C428 — 30DMB 

D16 

Military 

40 

CY7C428— 40DC 

D16 

Commercial 

CY7C428 — 40PC 

P15 

CY7C428— 40DI 

D16 

Industrial 

CY7C428— 40PI 

P15 

CY7C428— 40DMB 

D16 

Military 

65 

CY7C428— 65DC 

D16 

Commercial 

CY7C428 — 65PC 

P15 

CY7C428— 65DI 

D16 

Industrial 

CY7C428— 65PI 

P15 

CY7C428— 65DMB 

D16 

Military 


Speed 


Package 

Operating 

(ns) 

Ordering Code 

Type 

Range 

20 

CY7C429 - 20DC 

D22 

Commercial 


CY7C429— 20JC 

J65 



CY7C429 — 20LC [ 

L55 



CY7C429— 20PC 

P21 



CY7C429-20VC 

V21 


25 

CY7C429— 25DC 

D22 

Commercial 


CY7C429-25JC 

J65 



CY7C429 — 25LC 

L55 



CY7C429 — 25PC 

P21 



CY7C429-25VC 

V21 



CY7C429 — 25DI 

D22 

Industrial 


CY7C429— 25JI 

J65 



CY7C429 - 25PI 

P21 



CY7C429 - 25DMB 

D22 

Military 


CY7C429 - 25KMB 

K74 



CY7C429 — 25LMB 

L55 


30 

CY7C429 - 30DC 

D22 

Commercial 


CY7C429— 30JC 

J65 



CY7C429 - 30LC 

L55 



CY7C429 — 30PC 

P21 



CY7C429 — 30 VC 

V21 



CY7C429 - 30DI 

D22 

Industrial 


CY7C429— 30JI 

J65 



CY7C429— 30PI 

P21 



CY7C429— 30DMB 

D22 

Military 


CY7C429 — 30KMB 

K74 



CY7C429 — 30LMB 

L55 


40 

CY7C429— 40DC 

D22 

Commercial 


CY7C429— 40JC 

J65 



CY7C429 — 40LC 

L55 



CY7C429 — 40PC 

P21 



CY7C429— 40VC 

V21 



CY7C429— 40DI 

D22 

Industrial 


CY7C429— 40JI 

J65 



CY7C429— 40PI 

P21 



CY7C429— 40DMB 

D22 

Military 


CY7C429— 40KMB 

K74 



CY7C429 — 40LMB 

L55 


65 

CY7C429 - 65DC 

D22 

Commercial 


CY7C429— 65JC 

J65 



CY7C429 - 65LC 

L55 



CY7C429 — 65PC 

P21 



CY7C429— 65VC 

V21 



CY7C429— 65DI 

D22 

Industrial 


CY7C429— 65JI 

J65 



CY7C429— 65PI 

P21 



CY7C429 - 65DMB 

D22 

Military 


CY7C429 — 65KMB 

K74 



CY7C429 - 65LMB 

L55 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VOH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

ViLMax. 

1,2,3 

Iix 

1,2,3 

Icc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 

los 

1,2,3 


CY7C420, CY7C421, CY7C424 
CY7C425, CY7C428, CY7C429 


Switching Characteristics 


Parameters 

Subgroups 

tRC 

9, 10, 11 

tA 

9, 10, 11 

tRR 

9, 10, 11 

tpR 

9, 10, 11 

tLZR 

9, 10, 11 

tDVR 

9, 10, 11 

*HZR 

9, 10, 11 

twc 

9, 10, 11 

tpw 

9, 10, 11 

*HWZ 

9, 10, 11 

tWR 

9, 10, 11 

tSD 

9, 10, 11 

tllD 

9, 10, 11 

tMRSC 

9, 10, 11 

tpMR 

9, 10, 11 

tRMR 

9, 10, 11 

tRPW 

9, 10, 11 

twPW 

9, 10, 11 

tRTC 

9, 10, 11 

tpRT 

9, 10, 11 

tRTR 

9, 10, 11 

tEFL 

9, 10, 11 

tHFH 

9, 10, 11 

tFFH 

9, 10, 11 

tREF 

9, 10, 11 

tRFF 

9, 10, 11 

twEF 

9, 10, 11 

t W FF 

9, 10, 11 

twHF 

9, 10, 11 

tRHF 

9, 10,11 

tRAE 

9, 10, 11 

tRPE 

9, 10, 11 

tWAF 

9, 10, 11 

tWPF 

9, 10, 11 

tXOL 

9, 10, 11 

tXOH 

9, 10, 11 


Document#: 38-00079-G 
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Features 

• 4096 x 9 FIFO buffer memory 

• Dual-port RAM cell 

• Asynchronous read/write 

• High-speed 28.5-MHz read/write 
independent of depth/width 

• 25-ns access time 

• Low operating power 

— Ice (max.) = 142 mA commercial 
— Ice (max.) = 155 mA military 

• Half Full flag in standalone 

• Empty and Full flags 

• Expandable in width and depth 

• Retransmit in standalone 

• Parallel cascade minimizes 
bubble-through 

• 5 V ± 10% supply 

• 300-mil DIP packaging 

• 300-mil SOJ packaging 

• TTL compatible 

• Three-state outputs 

• Pin compatible and functionally 
equivalent to IDT7204 


Functional Description 

The CY7C432 and CY7C433 are first-in 
first-out (FIFO) memories offered in 
600-mil-wide and 300-mil-wide packages, 
respectively. They are 4096 words by 9 
bits wide. Each FIFO memory is orga- 
nized so that the data is read in the same 
sequential order that it was written. Full 
and Empty flags are provided to prevent 
overrun and underrun. Three additional 
pins are also provided to facilitate unlim- 
ited expansion in width, depth, or both. 
The depth expansion technique steers the 
control signals from one device to another 
in parallel, thus eliminating the serial ad- 
dition of propagation delays so that 
throughput is not reduced. Data is steered 
in a similar manner. 

The read and write operations may be 
asynchronous; each can occur at a rate of 
28.5 MHz. The write operation occurs 
when the write (W) signal is LOW. Read 
occurs when read (R) goes LOW. The 9 
data outputs go to the high-impedance 
state when R is HIGH. 


A Half Full (HF) output flag is provided 
that is valid in the standalone and width 
expansion configurations. In the depth ex- 
pansion configurat ion, this pin provides 
the expansion out (XO) information that 
is used to tell the next FIFO that it will be 
activated. 

In the standalone and width expansion 
configurations, a LOW on the retransmit 
(RT) input causes the FIFO^to retrans- 
mit the data. Read enable (R) and write 
enable (W) must both be HIGH during a 
retransmit cycle, and then R is used to 
access the data. 

The CY7C432 and CY7C433 are fabri- 
cated using advanced 0.8-micron N-well 
CMOS technology. Input ESD protection 
is greater than 2000V and latch-up is pre- 
vented by careful layout, guard rings, and 
a substrate bias generator. 


Logic Block Diagram 
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Selection Guide 



7C432-25 

7C433-25 

7C432-30 
7C433 -30 

7C432 -40 
7C433 -40 

7C432-65 
7C433 -65 

Frequency (MHz) 

28.5 

25 

20 

12.5 

Access Time (ns) 

25 

30 

40 

65 

MaximumOperating 

Current (mA) 

Commercial 

142 

135 

125 

110 

Military/Industrial 


155 

145 

130 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

PowerApplied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -3.0Vto+7.0V 

PowerDissipation 0.88W 

Output Current, into Outputs (LOW) 20 mA 


Electrical Characteristics Over the Operating Ranged 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Icc (commercial) = 110 mA + [(f - 12.5) • 2 mA/MHz] for 
!> 12.5 MHz 

where f = the larger of the write or read operating frequency. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

V CC 

Commercial 

0°Cto+70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military^ 

-55°Cto+125°C 

5V ± 10% 


4. Icc (military) = 130 mA + [(f - 12.5) • 2 mA/MHz] for 
f> 12.5 MHz 

where f = the larger of the write or read operating frequency. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 


Parameter 

Description 

Test Conditions 

7C432-25 

7C433-25 

7C432-30 

7C433-30 

Units 

Min. 

Max. 

Min. 

Max. 


Output HIGH Voltage 

Vcc = Min., Ioh = ~ 2.0 mA 

2.4 


2..4 


V 

VoL 

Output LOW Voltage 

Vcc =: Min., Iql = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


Com’l 

2.0 

Vcc 

2.0 

Vcc 

V 

Mil/Ind 



2.2 


VlL 

Input LOW Voltage 


-3.0 


-3.0 


V 

Iix 

Input Leakage Current 

GND <_ Vj < Vcc 



-10 


pA 

loz 

Output Leakage Current 




-10 


pA 

Icc 

Operating Current 

Vcc = Max., 

Iout = 0 mA 

Corn’ll 


140 


135 

mA 

Mil/Indt 4 ! 




155 

ISBI 

Standby Current 

All Inputs = Vih Min. 

Com’l 




25 

mA 

Mil/Ind 




30 

■ 

Power-Down Current 

All Inputs > Vcc -0.2V 

Com’l 




20 

mA 

Mil/Ind 




25 


Output Short 

Circuit Current 5 ] 

Vcc = Max., Vqut = GND 


-90 


-90 

mA 
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Electrical Characteristics Over the Operating Ranged (continued) 


Parameter 

Description 

Test Conditions 

77C432-40 

77C433-40 

77C432-65 

77C433-65 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc =: Min., Ioh = — 2mA 

2.4 




V 

VOL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


Com’l 

2.0 

Vcc 

2.0 

Vcc 

V 

Mil/Ind 

2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-3.0 

0.8 

-3.0 

0.8 

V 

Iix 

Input Leakage Current 

GND <. Vj <. V C c 

-10 

+10 

-10 

+ 10 


loz 

Output Leakage Current 

R > Vih, GND < Vq < V CC 

-10 

+ 10 

-10 

+ 10 

pA 

Icc 

Operating Current 

Vcc = Max., 

Iout = 0 mA 

Com’lt 3 ] 


125 


110 

mA 

Mil/Indt 4 ! 


145 


130 

ISBI 

Standby Current 

All Inputs = Vih Min. 

Com’l 


25 


25 

mA 

Mil/Ind 


30 


30 

ISB2 

Power-Down Current 

All Inputs > V C c -0.2V 

Com’l 


20 


20 

mA 

Mil/Ind 


25 


25 

los 

Output Short Circuit 
Currentf 5 ! 

Vcc = Max., Vqut = GND 


-90 


-90 

mA 


Capacitance M 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 4.5V 

8 

pF 

Cqut 

Output Capacitance 

10 

pF 


Notes: 

6. Tested initially and after any design or process changes that may affect 
these parameters. 


AC Test Loads and Waveforms 


5V o- 


R1 500Q 


OUTPUTo- 


5V o- 


R1 500Q 


OUTPUTS 


30 pF 


R2 

333Q 


5 pF 


INCLUDING -± 
JIG AND “ 
SCOPE 


INCLUDING -± 
JIG AND ~ 
SCOPE 


R2 

333Q 


C432-5 


(a) 


(b) 


3.0V 

GND 

<5 ns 


ALL INPUT PULSES 



C432-6 


Equivalent to: THEVENIN EQUIVALENT 

200Q 

OUTPUT o vw o 2V 
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Switching Characteristics Over the Operating Ranged’ 8 ] 


Parameters 


tRC 



Description 


Read Cycle Time 


Access Time 


Read Recovery Time 


Read Pulse Width 
Read LOW to Low Z 


Read HIGH to Data Valid 


Read HIGH to High Z 


7C432- 25 
7C433-25 


7C432— 30 
7C433 -30 


7C432-40 
7C433— 40 



twc 

Write Cycle Time 

35 


40 


50 


80 


ns 

tpw 

Write Pulse Width 

25 


30 


40 




ns 

tHWZ 191 

Write HIGH to Low Z 

10 


10 


10 


MM 


ns 

tWR 

Write Recovery Time 

mm 


EM 


10 


wm 


ns 

tSD 

Data Set-Up Time 

wm 


mm 


20 




ns 

tHD 

Data Hold Time 

0 


mm 


0 


10 


ns 

tMRSC 

MR Cycle Time 

35 


40 


50 


80 


ns 

tpMR 

MR Pulse Width 

25 


30 


40 


65 


ns 

tRMR 

MR Recovery Time 

10 


■a 


10 


15 


ns 

tRPW 

Read HIGH to MR HIGH 

25 




40 


65 


ns 

t W pw 

Write HIGH to MR HIGH 

25 


30 


40 


65 


ns 

tRTC 

Retransmit Cycle Time 

35 


40 


50 


80 


ns 

tpRT 

Retransmit Pulse Width 

25 


30 


40 


65 


ns 

tRTR 

Retransmit Recovery Time 

10 


10 


10 

RBHi 

■a 

■■ 

ns 


*EFL 

MR to EF LOW 




mm 


gggj 



tHFH 

MR to HF HIGH 




EM 




80 

tFFH 

MR to FF HIGH 


35 


40 


50 


80 

tREF 

Read LOW to EF LOW 


25 


30 


35 


60 

tRFF 

Read HIGH to FF HIGH 


25 


30 


35 


mmi 

twEF 

Write HIGH to EF HIGH 


25 


30 


35 


60 

twFF 

Write LOW to FF LOW 


25 


30 


35 


60 

twHF 

Write LOW to HF LOW 


35 


40 


50 


80 

tRHF 

Read HIGH to HF HIGH 


35 


40 


50 


mi 

tRAE 

Effective Read from Write HIGH 


25 


30 


35 



tRPE 

Effective Read Pulse Width after EF HIGH 

25 


30 


40 




t W AF 

Effective Write from Read HIGH 


25 


30 


35 


60 

t W PF 

Effective Write Pulse Width after FF HIGH 

25 


30 


40 


65 


tX0L 

Expansion Out LOW Delay from Clock 


25 


30 


40 


65 

tXQH 

Expansion Out HIGH Delay from Clock 


Hi 




HI 





Notes: 

7. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V and output loading of the specified Iol/Ioh and 
30-pF load capacitance, as in part (a) of AC Test Loads, unless other- 
wise specified. 

8. See the last page of this specification for Group A subgroup testing in- 
formation. 


9. tnzR transition is measured at +500 mV from Vol and -500 mV 
from Voh- tDVR transition is measured at the 1.5V level, tnwz and 
t T ,z r transition is measured at ± 100 mV from the steady state. 

10. tnzR and tovR use capacitance loading as in part (a) of AC Test Loads. 
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Switching Waveforms 

Asynchronous Read and Write 






CY7C432 
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- — ■ ^ SEMICONDUCTOR == 

Switching Waveforms (continued) 
Last Write to First Read Full Flag 




Notes: 

13. EF, HF and FF may change state during retransmit as a result of the 
offset of the read and write pointers, but flags will be valid at tRxc- 

14. tRTC = tpRT + tRTR- 
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Switching Waveforms (continued) 
Expansion 


WRITE TO LAST PHYSICAL WRITE TO FIRST PHYSICAL 

LOCATION OF DEVICE 1 LOCATION OF DEVICE 2 



READ FROM LAST PHYSICAL READ FROM FIRST PHYSICAL 

LOCATION OF DEVICE 1 LOCATION OF DEVICE 2 



Notes: 

15. Expansion Out of device 1 (XOi) is connected to Expansion In of de- 
vice 2 (XI 2 ). 
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Architecture 

The CY77C432/33 FIFOs consist of an array of 4096 words of 9 
bits each (implemented by an array of dual-port RAM cells), a 
rea d poi nter, a write pointer, control signals (W, F, XI, XO, FE, 
FT, MR), and Full, Half Full, and Empty flags. 

Dual>Port RAM 

The dual-port RAM architecture refers to the basic memory cell 
used in the RAM. The cell itself enables the read and write oper- 
ations to be independent of each other, which is necessary to 
achieve truly asynchronous operations of the inputs and outputs. 
A second benefit is that the time required to increment the read 
and write pointers is much less than the time that would be re- 
quired for data to propagate through the memory, which would 
be the case if the memory were implemented using the conven- 
tional register array architecture. 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a master reset 
(MR) cycle. This causes the FIFO to enter the empty condition 
signified by the empty flag (EF) being LOW, and both the Half 
Full (HF) and Full flag (ft 5 ) resetting to HIGH. Read (R) and 
write (W) must be HIGH tRp\y/t\vPW nan oseco nds before and 
tRMR nanoseconds after the rising edge of MR for a valid reset 
cycle. 

Writing Data to the FIFO 

The availability of an empty location is indicated by the HIGH 
state of the Full flag (FF). A falling edge of write (W) initiates a 
write cycle. Data appearing at the inputs (Do-Ds) t$D before 
and tnD after the rising edge of W will be stored sequentially in 
the FIFO. 

The Empty flag (EF) LOW-to-HIGH transition occurs t\vEF 
nanoseconds after the first LOW-to-HIGH transition on the 
write clock of an empty FIFO. The Half Full flag (HF) will go 
LOW on the falling edge of the write clock following the occur- 
rence of half full. HF will remain LOW while less than one half of 
the total memory of this device is available for writing. The 
LOW-to-HIGH transition of the HF flag occurs on the rising 
edge of read (R). HF is available in single device mode only. The 
Full flag (FF) goes LOW on the falling edge of W during the 
cycle in which the last available location in the FIFO is written, 
prohibiting overflow. FF goes HIGH tRpp after the completion 
of a valid read of a full FIFO. 

Reading Data from the FIFO 

The falling edge of read (R) initiates a read cycle if the Empty 
flag (EF) is not LOW. Data outputs (Qo-Qs^are in a high-impe- 
dance condition between read operations (R HIGH), when the 
FIFO is empty, or when the FIFO is in the depth expansion mode 
but is not the active device. 


The falling edge of F during the last read cycle before the empty 
condition triggers a HIGH-to-LOW transition of EF, prohibiting 
any further read operations until t^EF after a valid write. 

Retransmit 

The retransmit feature is beneficial when transferring packets of 
data. It enables the receipt of data to be interrogated by the re- 
ceiver and retransmitted if necessary. 

The retransmit (FT) input is active in the single device mode 
only. The retransmit feature is intended for u se when 4096 or less 
writes have occurred since the previous MR cycle. A LOW pulse 
on FT resets the internal read pointer to the first physical loca- 
tion of the FIFO. The write pointer is unaffected. R and W must 
both be HIGH during a retransmit cycle. Full, Half Full, and 
Empty flags are governed by the relative locations of the read 
and write pointers and will be updated by a retransmit operation. 

After a retransmit cycle, previously read data may be reaccessed 
using F to initiate standard read cycles beginning with the first 
physical location. 

Single Device/Width Expansion Modes 

Single device and width expa nsion modes are entered by connect- 
ing XI to ground prior to an MR cycle. During these modes the 
HF and RT features are available. FIFOs can be expanded in 
width to provide word widths greater than 9 in increments of 9. 
During width expansion mode all control line inputs are common 
to all devices and flag outputs from any device can be monitored. 

Depth Expansion Mode (see Figure 1) 

Depth expansion mode is entered when, during a MR cycle, ex- 
pansion Out (XO) of one d evice is connected to expansion in 
(XI) of the next device, with XO of the last device connected to 
XI of the first device. In the depth expansion mode the first load 
(FE) input, when grounded, indicates that this part is the first 
part to be loaded. All other devices must have this pin HIGH. To 
enable the correct FIFO, XO is pulsed LOW when the last physi- 
cal location of the previous FIFO is written to and is pulsed LOW 
again when the last physical location is read. Only one FIFO is 
enabled for read and one is enabled for write at any given time. 
All other devices are in standby. 

FIFOs can also be expanded simultaneously in depth and width. 
Consequently, any depth or width FIFO can be created of word 
widths in increments of 9. When expanding in depth, a composite 
FF must be created by ORing the FFs together. Likewise, a com- 
posite EF is created by ORing the EFs together. HF and FT 
functions are not available in depth expansion mode. 
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Figure 1. Depth Expansion 
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Typical DC and AC Characteristics 
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TYPICAL ACCESS TIME CHANGE 



0 200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I CC vs. CYCLE TIME 



10 20 30 40 


CYCLE FREQUENCY (MHz) 
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Ordering Information 




Ordering Code 

Package 

type 

CY7C432— 25DC 

D16 

CY7C432-25PC 

P15 

CY7C432— 30DC 

D16 

CY7C432— 30PC 

P15 

CY7C432— 30DI 

D16 

CY7C432— 30PI 

■sail 

CY7C432— 30DMB 

■HI 

CY7C432— 40DC 

D16 

CY7C432— 40PC 

P15 

CY7C432— 40DI 

D16 

CY7C432— 40PI 

P15 

CY7C432— 40DMB 

D16 

CY7C432— 65DC 

D16 

CY7C432-65PC 

P15 

CY7C432— 65DI 

D16 

CY7C432— 65PI 

P15 

CY7C432— 65DMB 

D16 


Range 





Military 


Commercial 


Military 


Commercial 


Military 




CY7C433— 30VC 


CY7C433— 30DI 


CY7C433— 30JI 
CY7C433— 30PI 
CY7C433 — 30DMB 


CY7C433 — 30KMB 


CY7C433 — 30LMB 


CY7C433— 40DC 
CY7C433— 40JC 
CY7C433 — 40LC 
CY7C433 - 40PC 
CY7C433— 40VC 
CY7C433 — 40DI 
CY7C433— 40JI 
CY7C433— 40PI 
CY7C433 — 40DMB 
CY7C433— 40KMB 
CY7C433 — 40LMB 
CY7C433— 65DC 
CY7C433— 65JC 
CY7C433— 65LC 
CY7C433 — 65PC 
CY7C433— 65VC 
CY7C433— 65DI 
CY7C433— 65JI 
CY7C433 — 65PI 
CY7C433 — 65DMB 
CY7C433 - 65KMB 
CY7C433 — 65LMB 


CY7C432 

CY7C433 


Ordering Code 

Package 

type 

Operating 

Range 

CY7C433 — 25DC 

D22 

Commercial 

CY7C433— 25JC 

J65 


CY7C433 - 25LC 

L55 


CY7C433-25PC 

P21 


CY7C433 - 25 VC 

V21 


CY7C433 - 30DC 

D22 

Commercial 

CY7C433-30JC 

J65 


CY7C433-30LC 

L55 


CY7C433 — 30PC 

P21 



D22 Commercial | 
~J65 
~L55 
”~P21 
V21 

D22 Industrial 

~J65 
~P21 

D22 Military 


Industrial 


D22 Military 
K74 
“L55 


Industrial 


K74 ! 

“L55 

D22 Commercial 

~J65 
L55 
"~P21 
V21 

D22 Industrial 


Military 
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Bidirectional 2K x 9 FIFO 


Features 

• 2048 x 9 FIFO buffer memory 

• Bidirectional operation 

• High-speed 28.5-MHz asynchronous 
reads and writes 

• Simple control interface 

• Registered and transparent bypass 
modes 

• Flags indicate Empty, Full, and Half 
Full conditions 

• 5V ± 10% supply 

• Available in 300-mil DIP, PLCC, LCC, 
and SOJ packages 

• TTL compatible 


Functional Description 

The CY7C439 is a 2048 x 9 FIFO memory 
capable of bidirectional operation. As the 
term first-in first-out (FIFO) implies, data 
becomes available to the output port in 
the same order that it was presented to the 
input port. There are two pins that indi- 
cate the amount of data contained within 
the FIFO block — E/F (Empty/Full) and 
IIF (Half Full). These pins can be de- 
coded to determine one of four states. TWo 
9-bit data ports are provided. The direc- 
tion selected for the FIFO determines the 
input and output ports. The FIFO direc- 
tion can be programmed by the user at any 
time through the use of the reset p in (MR ) 
and the bypass/direction pin (By PA). 
There are no control or status registers on 
the CY7C439, making the part simple to 


use while meeting the needs of the major- 
ity of bidirectional FIFO applications. 

FIFO read and write operations may oc- 
cur simultaneously, and each can occur at 
up to 28.5 MHz. The port design ated as 
the write port drives its strobe pin (STBX, 
X = A or B) LOW to initiate the write 
operation. The port designated as the 
read port drives its strobe pin LOW to 
initiate the read operation. Output port 
pins go to a high-impedance state when 
the associated strobe pin is HIGH. All 
normal FIFO op eration s require the by- 
pass control pin (BYPX, X = A or B) to 
remain HIGH. 

In addtion to the FIFO, two other data 
paths are provided; registered bypass and 
transparent bypass. Registered bypass can 
be considered as a single-word FIFO in the 
reverse direction to the main FIFO. The 


Logic Block Diagram 



Pin Configurations 

PLCC/LCC 
Top View 


As As A 4 NC As Ae A 7 



4 3 

2 ,1,32 31 30 > 
29 C 

Afl 

Ao 

WPS 

QND 

6 

>7 


28 
27 
26 < 

E/F 

NC 

STBS 

B7PB 

* 9 

7C439 

25 < 

V$s 

HDA 

r 10 

24 ^ 

UR 

Bo 

L 11 


23 * 

5TBB 

NC 

L 12 


22^ 

HF 

*1 

r 13 


21 1 

Be 

1 

k 14 15 16 171819 20 J 

1 


B 2 B 3 B 4 NC B s Be B 7 


Top Mew 



Selection Guide 




7C439-30 

7C439-40 

7C439-65 

Frequency (MHz) 

28.5 

25 

20 

12.5 

Maximum Access Time (ns) 

25 

30 

40 

65 

Maximum Operating 

Current (mAj 

Commercial 

147 

140 

130 

115 

Military 


170 

160 

145 
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Functional Description (continued) 

bypassregister provides a means of sending a 9-bit status or c ontro l 
word to the FIFO-write port. The bypass data available pin (BDA) 
indicates whether the bypass register is full or empty. The direction 
of the bypass register is always opposite to that of the main FIFO. 

The port des ignated to write to the bypass register drives its bypass 
control pin (BYPX) LOW . The other port detects the presence of 
data by mon itoring BDA and reads the data by driving its bypass 
control pin (BYPX) LOW. Register ed byp ass operations require 
that the associated FIFO strobe pin (STBX) remains HIGH. Reg- 
istered bypass operations do not affect data residing in the FIFO, 
or FIFO operations at the other port. 

Transparent bypass provides a means of transferring a single word 
(9 bits) of data immediately in either direction. This feature allows 
the device to act as a simple 9-bit bidirectional buffer. This is useful 


for allowing the controlling circuitry to access a dumb peripheral 
forcontrol/programminginformation. 

For transparent bypass, the port wishing to send immediate data to 
the other side drives both its bypass and its strobe pins LOW simul- 
taneously. This causes the buffered data to be driven out of the oth- 
er port. On-chip circuitry detects conflicting use of the control pins 
and causes both data ports to enter a high-impedance state until 
the conflict is resolved. 

Additionally, a Test mode is offered on the CY7C439. This mode 
allows the user to load data into the FIFO and then read it back out 
of the same port. Built-In Self Test (BIST) and diagnosticfunctions 
can take advantage of these features. 

The CY7C439 is fabricated using an advanced 0.8p N-well CMOS 
technology. Input ESD protection is greater than 2000V and latch- 
up is prevented by reliable layout techniques, guard rings, and a 
substratebias generator. 



Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to + 7.0V 

Power Dissipation 1.0W 

Output Current into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military! 1 ! 

— 55°Cto +125°C 

5V ± 10% 


Notes: 

1. Ta is the “instant on” case temperature. 


Pin Definitions 


Signal 

Name 

I/O 

Description 

A(8-0) 

I/O 

Data Port Associated with BYPA and STBA 

B (8-0) 

I/O 

Data Port Associated with BYPB and STBB 

BYPA 

I 

Registered Bypass Mode Select for A Side 

BYPB 

I 

Registered Bypass Mode Selectr for B Side 

BDA 

o 

Bypass Data Available Flag 

STBA 

I 

Data Strobe for A Side 

STBB 

I 

Data Strobe for B Side 

E/F 

o 

Encoded Empty/Full Flag 

HF 

o 

Half Full Flag 

MR 

I 

Master Reset 
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Electrical Characteristics Over the Operating Rangel 2 ! 


Test Conditions 


Parameters 

Description 

VoH 

Output HIGH 
Voltage 

VoL 

Output LOW 
Voltage 

VlH 

Input HIGH 
Voltage 

VlL 

Input LOW 
Voltage 

lix 

Input Leakage 
Current 

loz 

Output Leakage 
Current 

Icc 

Operating 

Current 

ISBl 

Standby Current 

ISB2 

Power-Down 

Current 

los 

Output Short 
CircuitCurrentl 5 ! 


7C439-25 7C439— 30 7C439-40 7C439-65 


I ESSS 1221 ES2SSEZS2S!ESiSE2SI^2S231 ^131 i 



<. Vcc 


Vcc = Max., 
Iqut = 0 mA 


-3.0 

0.8 

-3.0 

0.8 

-3.0 

0.8 

-3.0 

0.8 

V 

- 10 

+10 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 

-10 

+ 10 

-10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 


Corn’ll 3 ! 


Mill 4 ! 





Capacitance l 6 ! 


Parameters 

Description 

On 

InputCapacitance 

Cout 



Test Conditions 

Max. 

Units 

T A = 25 °C, f = 1 MHz, 

8 

pF 

V CC = 4.5V 

10 

pF 


Notes: 

2. See the last page of this specification for Group A subgroup testing in- 4. Ice (military) = 145 mA + [(f - 12.5) • 2 mA/MHz] for 

formation. f>. 12.5 MHz 

3. Ice (commercial) = 1 15 mA + [(! - 12.5) • 2 mA/MHz] for where f = the larger of the write or read 

f > 12.5 MHz operating frequency, 

where f = the larger of the write or read 5. For test purposes, not more than one output at a time should be 


operating frequency. 

AC Test Loads and Waveform 

R1 500Q 


5V 

OUTPUT 



5V 

OUTPUT 


INCLUDING 
JIG AND _ 
SCOPE 

(a) 



shorted. Short circuit test duration should not exceed 30 seconds. 

6. Tested initially and after any design or process changes that may affect 
these parameters. 


ALL INPUT PULSES 


INCLUDING -±r -±r 

JIG AND ~ 

SCOPE 

(b) 


7 \ 9 °% 

3 /l0% 

< 5 ns -► I"* - 


Equivalent to: 


THEVENIN EQUIVALENT 
200Q 

OUTPUT o vsa 
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Switching Characteristics Over the Operating Ranged’ 8 ! 


Parameters 

Description 

7C439-25 

7C439-30 

7C439-40 

7C439 -65 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tRC 

Read Cycle Time 

35 


40 


50 


80 


ns 

t A 

Access Time 


25 




40 


65 

ns 

tRR 

Read Recovery Time 

10 


10 


10 


15 


ns 

tpR 

Read Pulse Width 

25 


30 


40 


65 


ns 

tLZRP' 10 ) 

Read LOW to Low Z 

3 


3 


3 


3 


ns 

tDVRP’ 10 ) 

Read HIGH to Data Valid 

3 


3 


3 


3 


ns 


Read HIGH to High Z 


18 


20 


25 


30 

ns 

twc 

Write Cycle Time 

35 


40 




80 


ns 

tpw 

Write Pulse Width 

25 


30 




65 


ns 

tHWzP’ 10 ) 

Write HIGH to Low Z 



10 


10 


10 


ns 

tWR 

Write Recovery Time 

10 


10 


10 


15 


ns 

tSD 

Data Set-Up Time 

15 


18 


20 


30 


ns 

tHD 

Data Hold Time 

0 


0 


0 


10 


ns 

tMRSC 

MR Cycle Time 

35 


40 


50 


80 


ns 

IPMR 

MR Pulse Width 

25 


30 


40 


65 


ns 

tRMR 

MR Recovery Time 

wm 


wm 


10 


15 


ns 

tRPS 

STBXHIGH to MR HIGH 

■ 


ggg 




65 


ns 

tRPBS 

BYPAto MR HIGH 

wm 


10 




20 


ns 

tRPBH 

BYPA Hold after MR HIGH 

0 


0 


0 


0 


ns 

tBDH 

MR LOW to BDA HIGH 




40 


50 


80 

ns 

tBSR 

STBX HIGH to BYPA LOW 



10 


10 


15 


ns 

tEFL 

MR to E/FLOW 


35 


WM 


50 


80 

ns 

tHFH 

MR to HF HIGH 


35 


wm 


50 


80 

ns 

tBRS 

BYPX HIGH to STBX LOW 

10 




10 


15 


ns 

tREF 

STBX LOW to E/F LOW (Read) 




30 


35 


60 

ns 

tRFF 

STBX HIGH to E/F HIGH (Read) 


25 


30 


35 


60 

ns 

t W EF 

STBX HIGH to E/F HIGH (Write) 


25 


30 


35 


60 

ns 

t W FF 

STBX LOW to E/F LOW (Write) 


25 


30 


35 


60 

ns 

tBDA 

BYPX HIGH to BDA LOW (Write) 


25 


30 


35 


60 

ns 

tBDB 

BYPX HIGH to BDA HIGH (Read) 


25 


30 


35 


60 

ns 

*BA 

BYPX LOW to Data Valid (Read) 


30 


30 


40 


60 

ns 


BYPX HIGH to High Z (Read) 


18 




25 


30 

ns 

tTSB 

STBX HIGH to BYPX LOW Set-Up 

10 


10 


wm 


15 


ns 

tTBS 

STBX LOW after BYPX LOW 

0 

10 

0 

10 


10 

0 

10 

ns 

tTSN 

STBX HIGH Recovery Time 

10 


10 


wm 


15 


ns 

ItsdI 9 ’ 10 ! 

STBXHIGH to Data High Z 


18 


20 


25 


30 

ns 

tTBN 

BYPX HIGH Recovery Time 

10 


10 


10 


15 


ns 

tTBD 

BYPX HIGH to Data High Z 


18 


20 


25 


30 

ns 
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Switching Characteristics Over the operating Ranged’ 8 ] (continued) 


Parameters Description 


t TpD [9,10] STBX L ow to Data Valid 


toL Transparent Propagation Delay 


Iesd 9,10] STBX LOW to High Z 


tEBD [9 ’ 10] BYPX LOW to High Z 


t ED S STBX HIGH to Low Z 


tEDB BYPX HIGH to Low Z 


Min. Max. Min. Max. Min. Max. Min. Max. Units 


tBPW 

BYPX Pulse Width (Trans.) 

25 


30 


40 


STBX Pulse Width (Trans.) 

20 


20 


30 


BYPX LOW to Low Z (Read) 

10 


10 


10 


BYPX HIGH to Data Invalid (Read) 


STBX LOW to HF LOW (Write) 


STBX HIGH to HF HIGH (Read) 


Effective Read from Write HIGH 


Effective Read Pulse Width after E/F 
fflGH 


Effective Write from Read HIGH 


Effective Write Pulse Width after E/F 
HIGH 


Bypass Data Set-Up Time 


Ibhl Bypass Data Hold Time 


Notes: 

7. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V, and output loading of the specified Iol/Ioh an d 
30-pF load capacitance as in part (a) of AC Test Loads, unless other- 
wise specified. 

8. See the last page of this specification for Group A subgroup testing in- 
formation. 

Switching Waveforms 

Asynchronous Read and Write Timing Diagram 




9. tDVR> tBDV> tHZR, txBD, t B HZ, tEBD, tESD, txSD, *LZR, tHWZ, and t B LZ 
use capacitance loading as in part (b) of AC Test Loads. 

10. tHZR, tTBD, t B HZ, tEBD, tESD, and txsD transition is measured at 
+500 mV from Vol and - 500 mV from Voh- tDVR and t B DV transi- 
tion is measured at the 1.5V level. tLZR, tHWZ, and t B LZ transition is 
measured at ±100 mV from the steady state. 


L J 

L * J 

— *. 

MU 


" ‘MM 

- + . 


^ l A m 

\ 


** tRR ► 

/ \ 

* L A m 


•* tLzp -► 


h — tovR 

J™ 
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Switching Waveforms (continued) 



Half-Full Flag Timing Diagramt 12 ! 


HALF FULL HALF FULL + 1 I HALF FULL 



C439-8 


Last Write to First Read Empty/Full Flag Timing Diagram^ 2 ] 



Notes: 

11. Direction selected Port A to Port B. 

12. Direction selected as A to B. 
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Switching Waveforms (continued) 

LastRead to First Write Empty/Full Flag Timing Diagram! 12 ! 


STBA 


STBB 


E/F 


DATA OUT 



LAST READ 

FIRST WRITE 

ADDITIONAL WRITES 

FIRST READ 





? 

/ 

X /" 




Xs 

k A 

-*■ 

tWEF 



"~\ /" 


tREF ■*" 




tA -H 
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Empty/Full Flag and Read Bubble-Through Mode Timing Diagram! 12 ! 
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Switching Waveforms (continued) 
Registered Bypass Read Timing Diagram^ 13 ! 




Notes: 

13. Port B selected to read bypass register (FIFO direction Port B to 15. Diagram shows transparent bypass initiated by Port A. Timesareiden- 

Port A). tical if initiated by Port B. 

14. Port A selected to write bypass register (FIFO direction Port B to 
Port A. 
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Switching Waveforms (continued) 


Test Mode Timing Diagram 



Exception Condition Timing Diagram^ 15 ! 
STBA 

BYPA 


/ 

/ 


S 

STBB 


7 

/ 

• IeSD ♦ 

s, 

7 

*«- Ieds 


BYPB ^ 

z 

■* *EDB 


** Iebd -*• 


DATA B VALID OUTPUT ^ 

Hlon Z 

r \/AI in m ITPI IT 


^ VMLILJ U/U 1 r U 1 


Architecture 

The CY7C439 consists of a 2048 by 9-bit dual-ported RAM array, 
a read pointer, a write pointer, data switching circui t ry, buffers, a 
bypass register , control si gnals (STBA, STBB, BYPA, BYPB, MR), 
and flags (E/F, HF, BDA). 

Operation at Power-On 

Upon power-up, the FIFO must be reset with a Master Reset 
(MR) cycle. During an MR cycle, the user can initialize the device 
by choosing the direction of FIFO operation (see Table 1). There is 
a minimu m LOW period for MR, but no maximu m tim e. The state 
of BYPA is latched internally by the rising edge of MR and used to 
determine the direction of subsequent data operations. 

Resetting the FIFO 

Duringthe rese t cond ition (see Table ij^the FIFO three-states the 
data po rts, set s BDA and H F HIGH, E/F LOW, and ignores the 
state of BYPA/B and STBA/B. The bypass registers are initialized 
to zero. During this time the user is expected to set the direction of 
the FIFO by drivi ng BYP A HIGH or LOW, and BYPB, STBA, and 
STBB HIGH. If BYPA is LOW (selecting direction B> A), the 
FIFO will then remain in a res et cond ition until the use r terminates 
the reset operstion by driving BYPA HIGH. If BYPA is HIGH (se- 
lectingdirection A > B), the reset condition terminates after the ris- 


C439-17 

ing edge of MR. The entire reset phase can be accomplished in one 
cycle time of tRo 

FIFO Operation 

The op eration of the FIFO requires only one control pin per port 
(STBX). The u ser d etermines the direction of the FIFO data flow 
by initiating an MR cycle (see Table 1), which clears the FIFO and 
bypass register and sets the data path and control signal multiplex- 
ers. The bypass register is configured in the opposite direction to 
the FIFO data flow. The FIF O direction can be reversed at any 
time by initiating another MR cycle. D ata is written into the FIFO 
on the rising edge of the i nput, ST BX, and read from the FIFO by 
a low level at the output, STBX. The two ports are asynchronous 
and independent. If the user attempts to read the FIFO when it is 
empty, no action takes place (the read pointer is not incremented) 
until the other port writes to the FIFO. Then a bubble-through 
read takes place, in which the read strobe is generated internally 
and the data beco mes ava ilable at the read port shortly thereafter 
if the read strobe (STBX) is still LOW. Similarly, for an attempted 
write operation when the FIFO is full, no internal operation takes 
place until the other port performs a read operation, at whi ch time 
the bubble-through write is performed if the write strobe (STBX) 
is still LOW. 
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Registered Bypass Operation 

The registered bypass feature provides a means of transferring one 
9-bit word of data in the opposite direction to normal data flow 
without affecting either the FIFO contents or the FIFO write oper- 
ations at the other port. The bypass register is configured during 
reset to provide a data path in the opposite direction to that of the 
FIFO (see Table 1). For example, if port A is writing da ta to th e 
FIFO (hence port B is reading data from the FIF O) the n BYPB is 
used to write to the bypass register at port B, and BYPA is used to 
read a single word from t he bypass register at port A. The bypass 
data available fla g (BD A) is generated to notify port A that bypass 
data is available. BDA goes true on the trailing edge o f the B YPX 
write operation and false upon the trailing edge of the BYPX read 
operation. 

Data is written on the rising edge of BYPX into the bypass r egiste r 
for later retrieval by the other port, regard less of the state of BDA. 
The byp ass re gister is read by a low level at BYPX, regardless of the 
state of BDA. 

Transparent Bypass Operation 

The transparent bypass feature provides a means of sending imme- 
diate data “around” the FIFO in either direction. The FIFO con- 
tents are not affected by the use of transparent bypass, but the con- 
trol signals for transparent bypass are shared with those of the 
normal FIFO operation. Hence there are limitations on the use of 
transparent bypass to ensure that data integrity and ease of use are 
preserved. The port wishing to send immediate data must ensure 
that the other port will not attempt a FIFO read or write during the 
transparent bypass cycle. If this is not possible, registered bypass or 
external circuitry should be used. 

Transp arent bypass mode is initiated by bringing both BYPA and 
STBALOW together. Care should be taken to o bserve the follow- 
ing constraints on the timingrelationships. Since STBA is used for 


normal FIFO operations, it must follow BYPA falling edge by txBS 
to prevent erroneous FIFO read or write operations. Since BYPA 
is used alone to initiate registered bypass read and write, i t is inter- 
nally delayed before initiating registered bypass. If STBA falls dur- 
ing this time, delay registered bypass is averte d, and t rans parent 
bypass is initiated. Identical arguments apply to BYPB and STBB. 

If a transparent bypass sequence is successfully accomplished, data 
presented to the initiating port (port Ain the above discussion) will 
be buffered to the other (port B) after toL- Either port can initiate 
a tra nsparen t bypass operation at any time, but if the control sig- 
nals (STBA/B, BYPA/B) are in conflict (exception condition), in- 
ternal circuitry will switch both ports to high-impedance until the 
conflict is resolved. 


Test Mode Operation 

The Test mode feature provides a means of reading the FIFO con- 
tents from the same port that the data was written to the FIFO. 
This feature is useful for Built-In Self Test (BIST) and diagnostic 
functions. To utilize this capability, initialize FIFO direction A to B 
and load data into the FIFO using normal write timing. I n ord er to 
read data back ou t of the sam e port (port A), initiate a MR cycle 
with both BYPA and BYPB LOW (see Test Mode Timing dia- 
gram). After completing the cycle, the data can be read out of port 
A in FIFO order. Data will be inverted when read out of the device. 
Also, flags are not valid when reading data. 



Flag Operation 

There are two flags, Empty/Full (E/F) and Half Full (HF), which 
are used to decode four FIFO states (see Table 4). The states are 
empty, 1-1024 locations full, 1025^-2047 locations full, and full. 
Note that two conditions cause the E/F pin to go LOW, Empty and 
Full, hence both flag pins must be used to resolve the two condi- 
tions. 


Table 1. FIFO Direction Select THith Table 


MR 

BYPA 

BYPB 

STBA 

STBB 

Action 

1 

X 

X 

X 

X 

Normal Operation 

_r 

1 

1 

1 

1 

FIFO Direction A to B, Registered Bypass Direction B to A 

_r 

0 

1 

1 

1 

FIFO Direction B to A, Registered Bypass Direction A to B 

0 

X 

X 

X 

X 

Reset Condition 


Table 2. Bypass Operation Truth Table 


Direction 

STBA 

BYPA 

STBB 

BYPB 

Action 

A*B 

i_r 

1 

it 

1 

Normal FIFO Operations, Write at A, Read at B 

A*B 

1 

u 

~LT 

1 

Normal FIFO Read at B, Bypass Register Read at A 

A*B 

u 

1 

1 

IT 

Normal FIFO Write at A, Bypass Register Write at B 

B*A 

it 

1 

IT 

1 

Normal FIFO Operations, Write at B, Read at A 

B*A 

1 

it 

IT 

1 

Normal FIFO Write at B, Bypass Register Write at A 

B*A 

i_r 

1 

1 

IT 

Normal FIFO Read at A, Bypass Register Read at B 

X 

0 

0 

1 

1 

No FIFO Operations, Transparent Data A to B 

X 

1 

1 

0 

0 

No FIFO Operations, Transparent Data B to A 
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Table 3. Exception Conditions: Operation Not Defined 


Direction 

STBA 

BYPA 

STBB 

BYBP 

Action 

X 

0 

1 

0 

0 

Data Buses High Impedance 

X 

1 

0 

0 

0 

Data Buses High Impedance 

X 

0 

0 

0 

0 

Data Buses High Impedance 

X 

0 

0 

1 

0 

Data Buses High Impedance 

X 

0 

0 

0 

1 

Data Buses High Impedance 


Table 4. Flag Truth Table 


E/F 

HF 

State 

0 

1 

Empty 

1 

1 

1 - 1024 Locations Full 

1 

0 

1025 - 2047 Locations Full 

0 

0 

Full 


typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 


OUTPUT SOURCE CURRENT 
vs. OUTPUT VOLTAGE 





SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED t A 



4.0 4.5 5.0 5.5 6.0 

SUPPLY VOLTAGE (V) 


NORMALIZED t A 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 
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Typical DC and AC Characteristics (continued) 


NORMALIZED t A CHANGE 
vs. OUTPUT LOADING 



0 200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I CC vs. CYCLE 



10 20 30 40 

CYCLE FREQUENCY (MHz) 


5 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

25 


P21 

Commercial 


J65 

CY7C439— 25VC 

V21 

CY7C439-25DC 

D22 

CY7C439 — 25LC 

L55 

30 

CY7C439 — 30PC 

P21 

Commercial 

CY7C439 — 30JC 

J65 

CY7C439— 30VC 

V21 

CY7C439 — 30DC 

D22 

CY7C439 — 30LC 

L55 

CY7C439 — 30DMB 

D22 

Military 

CY7C439 — 30LMB 

L55 

CY7C439 - 30KMB 

K74 

40 

CY7C439 — 40PC 

P21 

Commercial 

CY7C439— 40JC 

J65 

CY7C439— 40VC 

V21 

CY7C439 — 40DC 

D22 

CY7C439-40LC 

L55 

CY7C439— 40DMB 

D22 


CY7C439 — 40LMB 

L55 

CY7C439— 40KMB 

K74 

65 

CY7C439 — 65PC 

P21 

Commercial 

CY7C439— 65JC 

J65 

CY7C439— 65VC 

V21 

CY7C439 — 65DC 


CY7C439— 65LC 

L55 

CY7C439 — 65DMB 

D22 

Military 

CY7C439— 65LMB 

L55 

CY7C439 — 65KMB 

K74 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vjl Max. 

1,2,3 

Iix 

1,2,3 

!cc 

1,2,3 

ISBl 

1,2,3 

ISB2 

1,2,3 

los 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Irc 

9, 10, 11 

1a 

9, 10,11 

Irr 

9, 10, 11 

IPR 

9, 10, 11 

*LZR 

9, 10,11 

Idvr 

9, 10, 11 

Ihzr 

9, 10, 11 

twc 

9, 10, 11 

tpw 

9, 10, 11 

Ihwz 

9, 10, 11 

tWR 

9, 10, 11 

tSD 

9, 10,11 

Ihd 

9, 10, 11 

tMRSC 

9, 10, 11 

tPMR 

9, 10, 11 

tRMR 

9, 10, 11 

Irps 

9, 10, 11 

Irpbs 

9, 10, 11 

Irpbh 

9, 10, 11 

Ibdh 

9, 10, 11 

Ibsr 

9, 10, 11 

Iefl 

9, 10, 11 

Ihfh 

9, 10, 11 

Ibrs 

9, 10, 11 

tREF 

9, 10, 11 

tRFF 

9, 10, 11 

tWEF 

9, 10, 11 

twFF 

9, 10, 11 

tWHF 

9, 10, 11 

Irhf 

9, 10, 11 

Irae 

9, 10, 11 

tRPE 

9, 10, 11 

tWAF 

| 9, 10, 11 


t W PF 

9, 10, 11 

tBSU 

9, 10, 11 

tBHL 

9, 10, 11 

tBDA 

9, 10, 11 

tBDB 

9, 10,11 

*BA 

9, 10, 11 

tBHZ 

9, 10, 11 

tTSB 

9, 10, 11 

*TBS 

9, 10, 11 

tTSN 

9, 10, 11 

tTSD 

9, 10, 11 

tTBN 

9, 10, 11 

tTBD 

9, 10, 11 

*TPD 

9, 10, 11 

tDL 

9, 10, 11 

tESD 

9, 10, 11 

tEBD 

9, 10, 11 

*EDS 

9, 10, 11 

tEDB 

9, 10, 11 

tBPW 

9, 10, 11 

Itsp 

9, 10, 11 

tBLZ 

9, 10, 11 

tBDV 

9, 10, 11 
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SEMICONDUCTOR Clocked 512 x 9, 2K x 9 FIFOs 


Features 

• 512 x 9 (CY7C441) and 2,048 x 9 
(CY7C443) FIFO buffer memory 

• High-speed 70-MHz operation 

• Supports free-running 50% duty cycle 
clock inputs 

• Empty, Almost Empty, and Almost 
Full status flags 

• Fully asynchronous and simultaneous 
read and write operation 

• Width expandable 

• Independent read and write enable 
pins 

• Center power and ground pins for 
reduced noise 

• Available in 300-mil 28-pin DIP, 
PLCC, LCC, and SOJ packages 

• Proprietary 0.8^ CMOS technology 

• TTL compatible 


Functional Description 

The CY7C441 and CY7C443 are high- 
speed, low-power, first-in first-out (FIFO) 
memories with clocked read and write in- 
terfaces. Both FIFOs are 9 bits wide. The 
CY7C441 has a 512 word by 9 bit 
memory array, while the CY7C443 has a 
2048 word by 9 bit memory array. These 
devices provide solutions for a wide vari- 
ety of data buffering needs, including 
high-speed data acquisition, multiproces- 
sor interfaces, and communications buff- 
ering. 

Both FIFOs have 9-bit input and output 
ports that are controlled by separate clock 
and enable signals. The input port is con- 
trolled by a free-running 50% duty cycle 
clock ( CKW) and a write enable pin 
(ENW). When ENW is asserted, data is 
written into the FIFO on t he risin g edge 
of the CKW signal. While ENW is held 
active, data is continually written into the 
FIFO on each CKW cycle. The output 
port is controlled in a similar manner by a 
free-runnin g read clock (CKR) and a read 
enable pin (ENR). The read (CKR) and 
write (CKW) clocks may be tied together 


for single-clock operation or the two clocks 
may be run independently for asynchro- 
nous read/write applications. Clock fre- 
quencies up to 71.4 MHz are acceptable. 

The CY7C441 and CY7C443 docked 
FIFOs provide two status flag pins (FI 
and F2). These flags are decoded to deter- 
mine one of four states: Empty, Almost 
Empty, Intermediate, and Almost Full 
( Table 1). The flags are synchronous i.e., 
change state relative to either the read 
clock (CKR) or the write dock (CKW). 
The Empty and Almost Empty states are 
updated exclusively by the CKR while Al- 
most Full is updated exclusively by CKW. 
The synchronous flag architecture guaran- 
tees that the flags maintain their status for 
some minimum time. This time is equal to 
approximately one cycle time. 

The CY7C441 and the CY7C443 use 
center power and ground for reduced 
noise. Both configurations are fabricated 
using an advanced 0.8| i N-well CMOS 
technology. Input ESD protection is great- 
er than 2001 Y and latch-up is prevented 
by reliable layout techniques, guard rings, 
and a substrate bias generator. 
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Selection Guide 



7C441-14 

7C443-14 

7C441-20 

7C443—20 

7C441-30 
7C443 -30 

Maximum Frequency (MHz) 

71.4 

50 

33.3 

Maximum Access Time (ns) 

10 

15 

20 

Minimum Cycle Time (ns) 

14 

20 

30 

Minimum Clock HIGH Time (ns) 

6.5 

9 

12 

Minimum Clock LOW Time (ns) 

6.5 

9 

12 

Minimum Data or Enable Set-Up (ns) 

7 

9 

12 

Minimum Data or Enable Hold (ns) 

0 

0 

0 

Maximum Flag Delay (ns) 

10 

15 

20 

Maximum Current (mA) 

Commercial 


120 

100 

Military/Industrial 

160 

140 

130 


Maximum Ratings 

(Abovewhich the useful life maybe impaired. Foruser guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

PowerApplied - 55°Cto +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Input Voltage -3.0V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 


Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military! 1 ] 

— 55°Cto +125°C 

5V ± 10% 


Pin Definitions 


Signal Name 

I/O 

Description 

Do— 8 

■ 

Data Inputs: when the FIFO is not full and ENW is active, CKW (rising edge) 
writes data (Do - Dg) into the FIFO’s memory 

00 

1 

o 

O 

o 

Data Outputs: when the FIFO is not empty and ENRisactive, CKR (risingedge) 
reads data (Qo — Qs) out of the FIFO’s memory 

enW 

I 

Enable Write: enables the CKW input 

ENR 

I 

Enable Read: enables the CKR input 

CKW 

l 

Write Clock: the rising edge clocks data into the FIFO when ENW is LOW and 
updates the Almost Full flag state 

CKR 

I 

Read Clock: the rising edge clocks data out of the FIFO when ENR is LOW and 
updates the Almost Empty and Empty flag states 

FI 

o 

Flag 1: is used in conjunction with Flag 2 to decode which state the FIFO is in 
(see Table 1) 

F2 

o 

Flag 2: is used in conjunction with Flag 1 to decode which state the FIFO is in 
(see Table 1) 

MR 

I 

Master Reset: resets the device to an empty condition 


Note: 

1 . Ta is the “instant on” case temperature. 


































































Parameters 

Description 

VoH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

lix 

Input Leakage 

Current 

l OS Pl 

Output Short 

Circuit Current 

IccW 

Operating Current 


Test Conditions 



Vcc = Max., 
GND< Vi< Vcc 


Vcc = Max., Vqut = GND 


Vcc = Max., 
Iqut = 0 mA 


7C441-14 

7C443-14 

7C441-20 
7C443 -20 

7C441-30 

7C443—30 

EZ23El33E2SCZ23EI23E£E3 

e a 


EM 

rn 

EM 

rn 







2.2 

Vcc 1 

2.2 

|V CC I 



lllkli 

BSISIBEII3S 

- 10 

+ 10 

- 10 

+10 

- 10 

+ 10 

-90 


-90 


-90 



140 




100 



Capacitance W 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

10 

pF 


Notes: 

2. See the last page of this specification for Group A subgroup testing in- 4. Input signals switch from OV to 3 V with a rise/fall time of less than 3 

formation. ns, clocks and clock enables switch at maximum frequency (fMAx), 

3. Test no more than one output at a time and do not test any output for while data inputs switch at fMAx/2. Outputs are unloaded. 

more than one second. 5 . Tested initially and after any design or process changes that may affect 

these parameters. 


AC Test Loads and Waveform t 6 ?] 

R1 500Q 



JIG AND " 

SCOPE C441 -4 C441 -5 

Equivalent to: THEVENIN EQUIVALENT 

200Q 

OUTPUT o w o 2V 
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Notes: 

6. Cl = 30 pF for all AC parameters. 

7. All AC measurements are referenced to 1 .5 V. 

8. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1.5V, and output loading as shown in the AC Test 
Loads and Waveforms and capacitance as in note 6, unless otherwise 
specified. 

9. tsKEWl is the minimum time an opposite clock can occur after a clock 
and still be guaranteed not to be included in the current clock cycle (for 
purposes of flag update). If the opposite clock occurs less than tsKEWl 
after the clock, the decision of whether or not to include the opposite 
clock in the current clock cycle is arbitrary. Note: The opposite clock 


CY7C441 

PRELIMINARY CY7C443 


is the signal to which a flag is not synchronized; i.e., CKW is the oppo- 
site clock for Empty and Almost Empty flags, CKR is the the opposite 
clock for the Almost Full flag. The clock is the signal to which a flag is 
synchronized; i.e., CKW is the clock for the Almost Full flag, CKR is 
the clock for Empty and Almost Empty flags. 

10. tsKEW2 is the minimum time an opposite clock can occur before a 
clock and still be guaranteed to be included in the current clock cycle 
(for purposes of flag update). If the opposite clock occurs less than 
tsKEW2 before the clock, the decision of whether or not to include the 
opposite clock in the current clock cycle is abritrary. See Note 9 for 
definition of clock and opposite clock. 


Switching Characteristics Over the Operating Ranged 8 ] 


Parameters 

Description 

7C441-14 

7C443-14 

7C441-20 
7C443— 20 

7C441-30 
7C443 -30 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tCKW 

Write Clock Cycle 

14 


20 


30 


ns 

tCKR 

Read Clock Cycle 

14 


20 


30 


ns 

tCKH 

Clock HIGH 

6.5 


9 


12 


ns 

tCKL 

Clock LOW 

6.5 


9 


12 


ns 

t A 

Data Access Time 


10 


15 


20 

ns 

tOH 

Previous Output Data Hold After Read HIGH 

0 


0 


0 



tFH 

Previous Flag Hold After Read/Write HIGH 

0 


0 


0 


ns 

*SD 

Data Set-Up 

7 


9 


12 


ns 

*HD 

Data Hold 

0 


0 


0 



tSEN 

Enable Set-Up 

7 


9 


12 


ns 

tHEN 

Enable Hold 

0 


0 


0 


ns 

tFD 

Flag Delay 


10 


15 


20 

ns 

tSKEWl^ 

Opposite Clock After Clock 

14 


20 


30 


ns 

tSKEW2 fl °J 

Opposite Clock Before Clock 

14 


20 


30 


ns 

tpMR 

Master Reset Pulse Width (MR LOW) 

14 


20 


30 


ns 

tsCMR 

Last Valid Clock LOW Set-Up to MR LOW 

0 


0 


0 


ns 

tOHMR 

Data Hold From MR LOW 

0 


0 


0 


ns 

tMRR 

Master Reset Recovery (MR HIGH Set-Up to First 
Enabled Write/Read) 

14 

■ 

20 


30 

■ 

ns 

*MRF 

MR HIGH to Flags Valid 


14 


20 


30 

ns 

Umr 

MR HIGH to Data Outputs LOW 


14 


20 


30 

ns 
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Switching Waveforms 


Write Clock Timing Diagram 




C441 -8 
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Switching Waveforms (continued) 
Read to Empty Timing Diagram^ 15 ’ 17 ’ 18 ] 




f 2 low 


Not es: 

11 . ENW or CKW must be inactive while MR is LOW. 

12. ENR or CKR must be inactive while MR is LOW. 

13. All data outputs (Qo - 8 ) go LOW as a result of the rising edge of MR. 

14. In this example, Qo - 8 will remain valid until toHMR if the first read 
shown did not occur or if the read occurred soon enough such that the 
valid data was caused by it. 

15. “Count” is the number of words in the FIFO. 

16. R2 is ignored because the FIFO is empty (count = 0). It is important 
to note that R3 is also ignored because W3, the first enabled write af- 
ter empty, occurs less than tsKEW2 before R3. Therefore, the FIFO 
still appears empty when R3 occurs. Because W3 occurs greater than 
tSKEW2 before R4, R4 includes W3 in the flag update. 


17. CKR is clock and CKW is opposite clock. 

18. R3 updates the flags to the Empty state by bringing FI LOW. Because 
W1 occurs greater than tsKEWl after R3, R3 does not recognize W1 
when updating flag status. But because W 1 occurs tsKEW2 before R4, 
R4 includes W1 in the flag update and therefore updates the FIFO to 
the Almost Empty state. It is important to note that R4 is a late nt cyc le; 
i.e., it only updates the flag status, regardless of the state of ENR. It 
does not change the count or the FIFO’s data outputs. 
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Switching Waveforms (continued) 

Read to Almost Empty Timing Diagram with Free-Running Clockst 15 ’ 17 ! 




Read to Almost Empty Timing Diagram with Read Flag Update Cycle with Free-Running Clocks^ 15 ’ 17 ’ 19 ’ 20 } 


18 (no change) 



Notes: 

19. R4 on ly updates the flag status. It does not affect the count because 
ENR is HIGH. 

20. When making the transition from Almost Empty to Intermediate, the 
count must increase by two (16 t 18; two enabled writes: W2, W3) 
before a read (R4) can update flags to the Intermediate state. 
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Switching Waveforms (continued) 

Write to Almost Full Timing Diagram! 15 ’ 21 ’ 22 ’ 23 ’ 24 ! 




f 2 high 


C441-13 


Notes: 

21. CKW is clock and CKR is opposite clock. 

22. Count = 2032 indicates Almost Full for CY7C443 and count = 496 in- 
dicates Almost Full for CY7C441. Values for the CY7C441 count are 
shown in brackets. 

23. The dashed li nes sho w W3 as flag update write rather than an enabled 
write because ENW is deasserted. 


24. W2 updates the flags to the Almost Full state by bringing FI LOW. 
Because R1 occurs greater than tsKEWl after W2, W2 does not recog- 
nize R1 when updating the flag status. W3 includes R2 in the flag up- 
date because R2 occurs greater than tsKEW2 before W3. Note that W3 
does not have to be enabled to update flags. 

25. When making the transition from Almost Full to Intermediate, the 
count must decrease by two (2032 1 2030; two enabled reads: R2, R3) 
before a write (W4) can update flags to Intermediate state. 
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Switching Waveforms (continued) 

Write to Almost Full Timing Diagram with Write Flag Update Cycle and Free-Running Clockt 15 ’ 21 ’ 22 ’ 25 ! 


2030 (no change) 
[494] 



f 2 high 

Architecture 

The CY7C44 1/443 consist of an array of 512/2048 words of 9 bits 
each (implemented by an array of dual-port RAM cells), a read 
poin ter, a write pointer, control signals (CKR, CKW, ENR, ENW, 
MR), and flags (FI, F2). 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a Master Reset 
(MR) cycle. This causes the FIFO to enter the Empty condition 
signified by both flags FI and F2 b eing LOW. All data outputs 
(Qo-8) go LOW at the rising edge of MR. In order for the F IFO to 
read to its default state, a falling edge must occur on MR a nd the 
user m ust not read or write while MR is LOW (unless ENR and/or 
ENW are HIGH). Upon completion of th e Master Reset cycle, all 
data outputs will go LOW k\MR after MR is deasserted. Fi and F 2 
are guaranteed to be valid tMRF after MR is taken HIGH. 

FIFO Operation 

When the ENW signal is active (LOW), data on the Do- 8 pins is 
written into the FIFO on each rising edge of the CKW signal. Simi- 
larly, when the ENR signal is active, data in the FIFO memory will 
be presented on the Qo-8 outp uts. Ne w data wi ll be p resented on 
each rising edge of CKR while ENR is active. E NR mu st set up 
tsEN before CKR for it to be a valid read duration. ENW must oc- 
cur tsEN before CKW for it to be a valid write function. 

The FIFO contains overflow circuitry to disallow additional writes 
when the FIFO is full, and underflow circuitry to disallow 
additional reads when the FIFO is empty. An empty FIFO main- 
tains the data of the last valid read on its Qo-8 outputs even after 
additional reads occur. 

Flag Operation 

The CY7C441/3 provide two flags, FI and F2, which are used to 
decode four FIFO states (see Table 1 ). All flags are synchronous, 
meaning that the change of states is relative to one of the clocks 
(CKR or CKW, as appropriate). The synchronous architecture 
guaranteessome minimum valid time for the flags. This time is typ- 


C441-15 

ically equal to approximately one cycle time. The Empty and Al- 
most Empty flag states are exclusively updated by each rising edge 
of the read clock (CKR). For example, when the FI FO co ntains 1 
word, the next read (rising edge of CKR while ENR = LOW) 
causes the FI and F2 pins to output a state signifying the Empty 
condition. The Almost Full flag is updated exclusively by the write 
clock (CKW). For example, if the CY7C443 FIFO contains 2031 
words (2032 words or greater indicates Almost Full in the 
CY7C 443), the next write (rising edge of CKW while 
ENW= LOW) causes the FI and F2 pins to output the Almost Full 
state. 


Table 1. Flag TVuth Table 


FI 

F2 

State 

CY7C441 
Number of 
Words in FIFO 

CY7C443 
Number of 
Words in FIFO 

0 

0 

Empty 

0 

0 

1 

0 

Almost 

Empty 

1-16 

1 - 16 

1 

1 

Intermediate 

Range 

17 - 495 

17 - 2031 

0 

1 

Almost Full 
or Full 

496 - 512 

2032 - 2048 
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Flag Operation (continued) 

Since the flags denoting emptiness (Empty, Almost Empty) are 
only updated by CKR and the Almost Full flag is only updated by 
the CKW, careful attention must be given to the flag operation. 
The user must be aware that if a flag boundary (Empty, Almost 
Empty, and Almost Full) is crossed due to an operation from a 
clock that the flag is not synchronized to (i.e.,CKR does not ef- 
fect Almost Rill), a flag update is necessary to represent the 
FIFO’s new state. This signal to which a flag is not synchronized 
will be referred to as the opposite clock (CKW is opposite clock 
for Empty and Almost Empty flags; CKR is the opposite clock 
for the Almost Full flag). Until the flag update cycle is executed, 
the synchronous flags do not show the true state of the FIFO. 
For example, if 2,040 writes are performed to an empty 
CY7C443 without a single read, FI and F2 will still exhibit an 
Empty flag. This is because F2 is exclusively updated by the 
CKR, therefore, a single read (flag update cycle) is necessary to 
update flags to Almost Full sta te. It s hould be noted that this flag 
update read does not require ENR = LOW, so a free-running 
read clock will initiate the flag update cycle. 

When updating the flags, the CY7C441/443 decide whether or 
not the opposite clock was recognized when a clock updates the 
flag. For example, if a write occurs at least tsKEWi after a read 
when updating the Empty flag, the write is guaranteed not to be 
included when CKR updates the flag. If a write occurs at least 
t SKEW2 before a read, the write is guaranteed to be included 
when CKR updates the flag. If a write occurs within 
fsKEWiAsKEW2 after or before CKR, then the decision of wheth- 
er or not to include the write when the flag is updated by CKR is 
arbitrary. 

The update cycle for non-boundary flags (Almost Empty, Almost 
Full) is different from that used to update the boundary flag 
(Empty). Both operations are described below. 

Boundary Flag (Empty) 

The Empty flag is synchronized to the CKR signal. The Empty 
flag can only be updated by a clock pulse on the CKR pin. An 
empty FIFO that is written to will be described with an Empty 
flag state until a clock pulse is presented on the CKR pin. When 
making the transition from Empty to Almost Empty (or Empty to 
Intermediate or Empty to Almost Full), a clock cycle on the CKR 
is necessary to update the flags to the current state. Such a state 
(flags displaying empty even though data has been written to the 
FIFO) would require two read cycles to read data out of FIFO. 
The first read serves only to update the flags to the Almost 
Empty, Intermediate, or Almost Full state, and the second read 
outputs the data. This first read cycle is known as the latent or 
flag update cycle because it does not affect the data in the FIFO 
or the count (number of words in FIFO). It simply d easser ts the 
Empty flag. The flags are updated regardle ss of t he ENR state. 
Therefore the update occurs even when ENR is deasserted 
(HIGH) so that a valid read is not necessary to update the flags 
to correctly describe the FIFO. With a free-running clock con- 
nected to CKR, the flag updates with each cycle. Table 2 shows 
sample operations that update the Empty flag. 

Although a Full flag is not supplied externally on the 
CY7C441/CY7C443, a Full flag exists internally. The operation 
of the FIFO at the Full boundary is analogous to its operation at 
the Empty boundary. See the text section “Boundary Flags 
(Full)” in the CY7C451/CY7C453 datasheet. 


Non-Boundary Flags (Almost Empty, Almost Full) 

The flag status pins, Fi and F 2 , exhibit the Almost Empty status 
when both the CY7C441 and the CY7C443 contain 16 words or 
less. The Almost Full Flag becomes active when the FIFO con- 
tains 16 or less empty locations. The CY7C441 becomes Almost 
Full when it contains 496 words. The CY7C443 becomes Almost 
Full when it contains 2032 words. The Almost Empty flag (like 
the Empty flag) is synchronous to the CKR signal, whereas the 
Almost Full flag is synchronous to the CKW signal. Non-bounda- 
ry flags employ flag update cycles similar to the boundary flag la- 
tent cycles in order to update the FIFO state. For example, if the 
FIFO just reaches the Almost Empty state (16 words) and then 
two words are written, a read clock (CKR) will be required to up- 
date the flags to the Intermediate state. However, unlike the 
bound ary (Empty) flag’s update cycle, the state of the enable pin 
(ENR in this case) affects the operation. There fore, E NR set-up 
(tspjsr) and hold (tjiEN) times must be met. If ENR is asserted 
(ENR = LOW) during the la tentcy cle, the count and d ata update 
in addition to FI and F2. If ENR is not active (ENR-1) during 
the flag update cycle, only the flag is updated. 

The same principles apply for updating the flags when a transi- 
tion from the Almost Full to the intermediate state occurs. If the 
CY7C443 just reaches the Almost Full state (2032 words) and 
then two words are read, a write clock (CKW ) will b e required to 
update the flag to the Intermediate state. If ENW is LOW dur- 
ing the flag update cycle, the count and data update in addition to 
the flags. If ENW is HIGH, only the flag is updated. Therefore, 
ENW set-up (tsEN) and hold (tnEN) times must be met. Tables 3 
and 4 show examples for a sequence of operations that affect the 
Almost Empty and Almost Full flags, respectively. 

Width Expansion 

The CY7C441/3 can be expanded in width to provide word width 
greater than 9 in increments of 9. During width expansion mode, 
all control inputs are common. When the FIFO is being read 
near the Empty boundary, it is important to note that both sets of 
flags should be checked to see if they have been updated to the 
Not Empty condition on all devices. 

Checking all sets of flags is critical so that data is not read from 
the FIFOs “staggered” by one clock cycle. This situation could 
occur when the first write to an empty FIFO and a read are very 
close together. If the read occurs less than tsKEW2 after the first 
write to two width expanded devices (A and B), device A may go 
Almost Empty (read recognized as flag update) while device B 
stays Empty (read ignored).The first write occurs because a read 
within tsKEW2 of the first write is only guaranteed to be either 
recognized or ignored, but which of the two is not guaranteed. 
The next read cycle outputs the first half of the first word on de- 
vice A while device B updates its flags to Almost Empty. Subse- 
quent reads will continue to output “staggered” data assuming 
more data has been written to the FIFOs. 

In the width expansion configuration, any of the devices’ flags 
may be monitored for the composite Almost Full status. 
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Table 2. Empty Flag Operation Example ! 26 ] 


Status Before Operation 

Operation 

Next State 
of FIFO 

Status After Operation 

Current State 
of FIFO 

FI 

F2 

Number of 
Words 
in FIFO 



Number of 
Words in 
FIFO 

Comments 

Empty 

0 

0 

0 


Empty 



1 

Write 


0 

0 

1 

iia^va wMM 

Empty 



2 

Write 


0 

0 

2 


AE 

1 

0 

2 

Flag Update 

AE 

■ 

0 

2 


AE 

1 

0 

i 

Read 

AE 

1 

0 

1 


Empty 

0 

0 

0 

Read (Transition for 
Almost Empty to Empty) 


0 

0 

0 

MismmmaM 

*/c' aSM 

Empty 

0 

0 

l 

Write 

Empty 

0 

0 

1 

Read 

(ENR = X) 

AE 

1 

0 

l 

Flag Update 

AE 

1 

0 

1 

Read 

(ENR = LOW) 

Empty 

0 

0 

0 



Table 3. Almost Empty Flag Operation Example! 26 ] 


Status Before Operation 

Operation 

Next State 
of FIFO 

Status After Operation 

Current State 
of FIFO 

FI 

F2 

Number of 
Words 
in FIFO 

FI 

F2 

Number of 
Words in 
FIFO 

Comments 

AE 

1 

0 

16 


AE 

1 

0 

17 

Write 

AE 

1 

0 

17 

Kszmmmm 

AE 

1 

0 

18 

Write 

AE 

1 

0 

18 

m 

Intermediate 

1 

1 

17 

Flag Update 
and Read 

Intermediate 

■ 

■ 

17 


AE 

1 

0 

16 

Read (Transition 
fromlntermediate 
to Almost Empty) 

AE 

1 

0 

16 

Bjaaasngiaf 

AE 

1 

0 

16 

Ignored Read 


Table 4. Almost Full Flag Operation Example! 27 ’ 28 ] 


Status Before Operation 

Operation 

— 

Next State 
of FIFO 

Status After Operation 

Current 
State of 
FIFO 

FI 

F2 

Number of 
Words in 
FIFO 
CY7C441 

Number of 
Words in 
FIFO 
CY7C443 

FI 

F2 

Number of 
Words in 
FIFO 
CY7C441 

Number of 
Words in 
FIFO 
CY7C443 

Comments 

AF 

H 

■ 

496 

2032 


AF 

H 

■ 

495 

2031 

Read 

AF 

H 

■ 

495 

2031 

Read 

(ENR=LOW) 

AF 

H 

■ 

494 

2030 

Read 

AF 

H 

■ 

494 

2030 

nHi 

wajkvosiccisil 

Intermediate 

■ 

■ 

494 

2030 

Flag 

Update 

Intermediate 

■ 

■ 

494 

2030 

Write 

(ENW=LOW) 

Intermediate 

■ 

■ 

495 

2031 

Write 

Intermediate 

1 

1 

495 

2031 

Write 

(ENW=LOW) 

AF 

0 

1 

496 

2032 

Write 
(Transition 
from Inter- 
mediate 
to Almost 
Full) 


Note: 

26. Applies to both the CY7C441 and CY7C443 operations. 28. The CY7C443 Almost Full state is represented by 2032 or more 

27. The CY7C441 Almost Full state is represented by 496 or more words. words. 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

14 

CY7C441 — 14PC 

P21 

Commercial 


CY7C441 — 14JC 

J65 



CY7C441 - 14VC 

V21 



CY7C441 — 14DC 

D22 



CY7C441 — 14LC 

L55 



CY7C441— 14PI 

P21 

Industrial 


CY7C441 — 14JI 

J65 



CY7C441— 14DI 

D22 



CY7C441 — 14DMB 

D22 

Military 


CY7C441 — 14LMB 

L55 



CY7C441 — 14KMB 

K74 


20 

CY7C441 — 20PC 

P21 

Commercial 


CY7C441 — 20JC 

J65 



CY7C441— 20YC 

V21 



CY7C441 — 20DC 

D22 



CY7C441 — 20LC 

L55 



CY7C441— 20PI 

P21 

Industrial 


CY7C441— 20JI 

J65 



CY7C441 — 20DI 

D22 



CY7C441 — 20DMB 

D22 

Military 


CY7C441 — 20LMB 

L55 



CY7C441 — 20KMB 

K74 


30 

CY7C441 — 30PC 

P21 

Commercial 


CY7C441— 30JC 

J65 



CY7C441 — 30VC 

V21 




D22 



CY7C441 — 30LC 

L55 



CY7C441— 30PI 

P21 

Industrial 


CY7C441— 30JI 

J65 



CY7C441— 30DI 

D22 



CY7C441 — 30DMB 

D22 

Military 


CY7C441 — 30LMB 

L55 



CY7C441 — 30KMB 

K74 



Speed 

(ns) 

Ordering Code 

Package 

'type 

Operating 

Range 

14 

CY7C443 — 14PC 

P21 

Commercial 


CY7C443— 14JC 

J65 



CY7C443— 14VC 

V21 



CY7C443 — 14DC 

D22 



CY7C443 — 14LC 

L55 



CY7C443 — 14PI 

P21 

Industrial 


CY7C443— 14JI 

J65 



CY7C443— 14DI 

D22 



CY7C443 — 14DMB 

D22 

Military 


CY7C443 — 14LMB 

L55 



CY7C443 — 14KMB 

K74 


20 

C Y7C443 — 20PC 

P21 

Commercial 


CY7C443-20JC 

J65 



CY7C443— 20VC 

V21 



CY7C443 — 20DC 

D22 



CY7C443 — 20LC 

L55 



CY7C443— 20PI 

P21 



CY7C443— 20JI 

J65 



CY7C443 — 20DI 

D22 




D22 

Military 



L55 



C Y7C443 — 20KMB 

K74 


30 

CY7C443 — 30PC 

P21 

Commercial 


CY7C443-30JC 

J65 



CY7C443— 30VC 

V21 



CY7C443 — 30DC 

D22 



CY7C443 - 30LC 

L55 



CY7C443— 30PI 

P21 

Industrial 


CY7C443— 30JI 

J65 



CY7C443 — 30DI 

D22 



CY7C443 — 30DMB 

D22 

Military 


CY7C443 — 30LMB 

L55 



CY7C443 — 30KMB 

K74 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

hx 

1,2,3 

Icc 

1,2,3 

ios 

1,2,3 


Switching Characteristics 
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Cascadeable Clocked 512 x 9 
and Cascadeable Clocked 2K x 9 
FIFOs with Programmable Flags 


Features 

• 512 x 9 (CY7C451) and 2,048 x 9 
(CY7C453) FIFO buffer memory 

• Expandable in width and depth 

• High-speed 70-MHz standalone; 
50-MHz cascaded 

• Supports free-running 50% duty cycle 
clock inputs 

• Empty, Almost Empty, Half Full, 
Almost Full, and Fkill status flags 

• Programmable Almost Full/Empty 
flags 

• Parity generation/checking 

• Fully asynchronous and simultaneous 
read and write operation 

• Output Enable (OE) 

• Independent read and write enable 
pins 

• Center power and ground pins for re- 
duced noise 

• Available in 300-mil 32-pin DIP, 
PLCC, and LCC packages 

• Proprietary 0.8}i CMOS technology 

• TTL compatible 


Functional Description 

The CY7C451 and CY7C453 are high- 
speed, low-power, first-in first-out (FIFO) 
memories with clocked read and write in- 
terfaces. Both FIFOs are 9 bits wide. The 
CY7C451 has a 512-word by 9-bit 
memory array, while the CY7C453 has a 
2048-word by 9-bit memory array. De- 
vices can be cascaded to increase FIFO 
depth. Programmable features include Al- 
most Full/Empty flags and generation/ 
checking of parity. These FIFOs provide 
solutions for a wide variety of data buffer- 
ing needs, including high-speed data ac- 
quisition, multiprocessor interfaces, and 
communications buffering. 

Both FIFOs have 9-bit input and output 
ports that are controlled by separate clock 
and enable signals. The input port is con- 
trolled by a free-running 50% duty cycle 
clock (CKW) and a write enable pin 
(ENW). When ENW is asserted, data is 
written into the FIFO on the rising edge of 
the CKW signal. While ENW is held active, 
data is continually written into the FIFO 
on each CKW cycle. The output port is 


controlled in a similar manner by a free- 
running r ead clo ck (CKR) and a read en- 
able pin (fiNR). The read (CKR) and 
write (CKW) clocks may be tied together 
for single-clock operation or the two docks 
may be run independently for asynchro- 
nous read/write applications. Clock fre- 
quencies up to 71.4 MHz are acceptable 
in the standalone configuration, and up to 
50 MHz is acceptable when FIFOs are 
cascaded for depth expansion. 

Depth expansion is possible using th e cas - 
cade input (XI) and cascade output (XO). 
The XO signal is connected to the Xl of 
the next device, and the XO of the last de- 
vice should be connected to the XI of the 
first device. In standalone mode, the in- 
put (XI) pin is simply tied to Vss- 

The CY7C451 and CY7C453 provide three 
status pins to the user. These pins are de- 
coded to determine one of six states: Empty, 
Almost Empty, Less than or Equal to Half 
Full, Greater than Half Full, Almost Full, 
and Full ( see Tab le 1). The Almost Empty/ 
Full flag (PAPE) and XO functions share 
the same pin. The Almost Empty/Full flag 



Pin Configurations 

PLCC/LCC 
Top View 


Do Dj D2 D3D4 D5 Dq 



Ql Q2Q3Q4Q5Q6Q7 C451-2 
DIP 


Top View 
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Functional Description (continued) 
is valid in the standalone and width expansion configurat ions . In 
the depth expansion, this pin provides the expansion out (XO) in- 
formation that is used to signal the next FIFO when it will be acti- 
vated. 

The flags are synchronous, i.e., they change state relative to either 
the read clock (CKR) or the write clock (CKW). When entering or 
exiting the Empty and Almost Empty states, the flags are updated 
exclusively by the CKR. The flags denoting Half Full, Almost Full, 
and Full states are updated exclusively by CKW. The synchronous 

Selection Guide 


flag architecture guarantees that the flags maintain their status for 
some minimum time. This time is typically equal to approximately 
one cycle time. 

The CY7C451 and the CY7C453 use center power and ground for 
reduced noise. Both configurations are fabricated using an ad- 
vanced 0.8p N-well CMOS technology. Input ESD protection is 
greater than 2001V, and latch-up is prevented by the use of reliable 
layout techniques, guard rings, and a substrate bias generator. 



Maximum Frequency (MHz) 

Maximum Cascadeable Frequency 
Maximum Access Time (ns) 

Minimum Cycle Time (ns) 

Minimum Clock HIGH Time (ns) 

Minimum Clock LOW Time (ns) 

Minimum Data or Enable Set-Up (ns) 

Minimum Data or Enable Hold (ns) 

Maximum Flag Delay (ns) 

Maximum Current (mA) T Commercial 


7C451-14 

7C453-14 

7C451-20 

7C453-20 

7C451-30 

7C453-30 

71.4W 

50 

33.3 

N/aM 

50 

33.3 

10 

15 

20 

14 

20 

30 

6.5 

9 

12 

6.5 

9 

12 

7 

9 

12 

0 

0 

0 

10 

15 

20 

140 

120 

100 



Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + 7.0 V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 20 mA 

Notes: 


1 . 71 .4-MHz operation is available only in the standalone configuration. 

2. The - 14 device cannot be cascaded. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 

Operating Range 

Ambient 

Range Temperature Vcc 

Commercial 0°Cto+70°C 5V ± 10% 

Industrial - 40°Cto +85°C 5V ± 10% 

Military^ - 55°Cto +125°C 5V ± 10% 


3. Ta is the “instant on” case temperature. 
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Pin Definitions 


Signal Name 

I/O 

Description 

oo 

1 

o 

Q 

I 

Data Inputs: When the FIFO is not full and ENW is active, CKW (rising edge) writes data (Do - s) into the 
FIFO’s memory. If MR is asserted at the rising edge of CKW then data is written into the FIFO’s programming 
register. Dg is ignored if the device is configured for parity generation. 

1 

o 

a 

o 

Data Outputs: When the FIFO is not empty and ENR is active, CKR (rising edge) reads data (Qo - 7 ) out of the 
FIFO’s memory. If MR is active at the rising edge of CKR then data is read from the programming register. 

Qg/PG/PE 

o 

Function varies according to mode: 

Parity disabled - same function as Qq - 7 

Parity enabled, generation - parity generation bit (PG) 

Parity enabled, check - Parity Error Flag (PE) 

ENW 

I 

Enable Write: enables the CKW input (for both non-program and program modes) 

ENR 

I 

Enable Read: enables the CKR input (for both non-program and program modes) 

CKW 

I 

Write Clock: the rising edge clocks data into the FIFO when ENW is LOW; updates Half Full, Almost Full, and 
Full flag states. When MR is asserted, CKW writes data into the program register. 

CKR 

I 

Read Clock: the rising edge clocks data out of the FIFO when ENR is LOW; updates the Empty and Almost 
Empty flag states. When MR is asserted, CKR reads data out of the program register. 

HF 

o 

Half Full Flag - synchronized to CKW. 

E/F 

o 

Empty or Full Flag - E is synchronized to CKR; F is synchronized to CKW 

PAFE/XO 

o 

Dual-Mode Pin: 

Not Cascaded - Programmable AlmostFull is synchronized to CKW; Programmable Almost Empty is synchro- 
nized to CKR 

Cascaded — Expansion Out signal, connected to XI of next device 

XI 

I 

Not Cascaded - XI is tied to Vss 

Cascaded - Expansion Input, connected to XO of previous device 

FL 

I 

First Load Pin: 

Cascaded - the first device in the daisy chain will have FL tied to Vss; all other deviceswill have FL tied to Vcc 
(Figure 1) 

Not Cascaded - tied to Vcc 

MR 

I 

Master Reset: resets device to empty condition. 

Non-Programming Mode: program register is reset to default condition of no parity and PAFE active at 16 or 
less locations from Full/Empty. 

Programming Mode: Data present on Dq - 8 is written into the programmable register on the rising edge of 
CKW. Program register contents appear on Qo - 8 after the rising edge of CKR. 

OE 

I 

Output Enable for Qo - 7 and Qs/PG/PEpins 
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Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

VOH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vi H 1 5 1 

Input HIGH Voltage 

Vllj 5 ] 

Input LOW Voltage 

Iix 

Input Leakage 

Current 

W 6 ' 

Output Short 
CircuitCurrent 

l0ZL 

Output OFF, High Z 

loZH 

Current 

IccW 

Operating Current 


Test Conditions 



V C c = Max. 


Vcc = Max., Vqut = GND 


Vcc — Max., I out = 0 rnA Com’l 
Mil/Ind 


7C451-14 

7C453-14 

7C45 

7C45 

1-20 

3-20 

7C451-30 
7C453 -30 


W7xmwmn¥7,ir!mw777nw7xmw7xrm 

Units 

MM 


MM 


MM 




0.4 


0.4 


0.4 


2.2 

Vcc 

2.2 

Vcc 

2.2 

Vcc 

V 

-3.0 


-3.0 

gjQj 

-3.0 

0.8 

V 

-10 

+10 

- 10 

+10 

- 10 

+ 10 

pA 

-90 


-90 


-90 


mA 

- 10 

+ 10 

- 10 

+ 10 

- 10 

+ 10 

pA 


140 




100 

mA 




miii 




Capacitance^ 


Parameters 

Description 

Qn 

Input Capacitance 

CqUT 

Output Capacitance 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
Vcc = 5.0V 


Max. 

Units 

10 

pF 

12 

pF 





Notes: 

4. See the last page of this specification for Group A subgroup testing in- 
formation. 

5. The Vih and Vjl specifications apply for all inputs exc ept X I and FL. 
The XI pin is not a TTL input. It is connected to either XO of the pre- 
vious device or Vss- FL must be connected to either Vss or Vcc- 

6. Test no more than one output at a time for not more than one second. 

7. Input signals switch from 0V to 3V with a rise/fall time of less than 3 
ns, clocks and clock enables switch at maximum frequency (fMAxX 
while data inputs switch at fMAx/2. Outputs are unloaded. 


8. Tested initially and after any design or process changes that may affect 
these parameters. 

9. Cl = 30 pF for all AC parameters except for toHZ- 

10. Cl = 5 pF for toHZ- 

11. All AC measurements are referenced to 1.5V except toE> tOLZ> and 
tOHZ- 

12. toE and toLZ are measured at ± 100 mV from the steady state. 

13. toHZ is measured at +500 mV from Vql and - 500 mV from Vqh- 
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Switching Characteristics Over the Operating Ranged 14 1 




tcKW I Write Clock Cycle 


tcKR Read Clock Cycle 


tcKH Clock HIGH 


Clock LOW 


Data Access Time 



Previous Output Data Hold After Read HIGH 


Previous Flag Hold After Read/Write HIGH 


DataSet-Up 


Data Hold 


Enable Set-Up 


Enable Hold 


Last Valid Clock LOW Set-Up to MR LOW 


Data Hold From MR LOW 


| tpHp | Program Mode — Data Hold Time from MR HIGH 

Notes: 

14. Test conditions assume signal transition time of 3 ns or less, timing ref- 
erence levels of 1.5V, and output loading as shown in AC Test Loads 
and Waveforms and capacitance as in notes 6 and 10, unless otherwise 
specified. 

15. tsKEWl is the minimum time an opposite clock can occur after a clock 
and still be guaranteed not to be included in the current clock cycle (for 
purposes of flag update). If the opposite clock occurs less than tsKEWl 
after the clock, the decision of whether or not to include the opposite 
clock in the current clock cycle is arbitrary. Note: The opposite clock is 
the signal to which a flag is not synchronized; i.e., CKW is the opposite 
clock for Empty and Almost Empty flags, CKR is the the opposite 


7C451-14 
7C453— 14 


Min. Max. 


14 


7C451— 20 
7C453-20 


Min. Max. 


20 


7C451-30 
7C453 -30 



tOE 

OE LOW to Output Data Valid 


10 


15 


20 

ns 

tOLZ^ 

OE LOW to Output Data in Low Z 

0 


0 


0 


ns 

tOHZ M 

OE HIGH to Output Data in High Z 


10 


15 


20 

ns 

IPG 

Read HIGH to Parity Generation 


10 


15 


20 

ns 

tPE 

Read HIGH to Parity Error Flag 


10 


15 


20 


Ifd 

Flag Delay 


10 


15 


20 

ns 


tSKEWlf 15 ^ 

Opposite Clock After Clock 

14 


20 


30 


ns 

tSKEW2 [16] 

Opposite Clock Before Clock 

14 




30 


ns 

tPMR 

Master Reset Pulse Width (MR LOW) 

14 


E 


30 


ns 


Imrr 

Master Reset Recovery 

(MR HIGH Set-Up to First Enabled Write/Read) 

14 


20 


30 


ns 

Imrf 

MR HIGH to Flags Valid 


14 


20 


30 

ns 

Iamr 

MR HIGH to Data Outputs LOW 


14 


20 


30 

ns 

tSMRP 

ProgramMode — MR LOW Set-Up 

14 


20 


30 


ns 

tHMRP 

ProgramMode — MR LOW Hold 

10 


15 


wm 


ns 

IpTP 

ProgramMode— Write HIGH to Read HIGH 

14 


20 




ns 

Up 

Program Mode — Data Access Time 


14 


20 


30 



clockfor the Almost Full, Half Full, and Full flags. The clock is the sig- 
nal to which a flag is synchronized; i.e., CKW is the clock for the Half 
Full, Almost Full, and Full flags, CKR is the clock for Empty and Al- 
most Empty flags. 

16. tsKEW2 is the minimum time an opposite clock can occur before a 
clock and still be guaranteed to be included in the current clock cycle 
(for purposes of flag update). If the opposite clock occurs less than 
tsKEW2 before the clock, the decision of whether or not to include the 
opposite clock in the current clock cycle is arbitrary. See Note 15 for 
definition of clock and opposite clock. 
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Master Reset (Default with Free-Running Clocks) Timing Diagram! 17 ’ 18 ’ 19 ’ 20 J 

h t PMR 

MR 

tsCMR H*— 


CKR 


FIFOs 





==EEp^ CYPRESS 

-= ^ SEMICONDUCTOR 

Switching Waveforms (continued) 

Master Reset (Programming Mode) Timing Diagram^ 19 ’ 20 1 

U — tSMRP *-| U 


PRELIMINARY 


CY7C451 

CY7C453 


CKW y 

ENW low 


tCKH 

7 

C PGM j 

WRITE X 


** tprp ► 


l SD •* *• 

* tHD 



kXXXX^ 





ISMR 

P *" 

7 

/ PGM 'S 

READ 



* tCKH -► 




■*- Up 

tOHP 

** 

•* tAMR > 

<xxxxx> 


^ PGM WOR1 

9 



ALL DATA 
OUTPUTS LOW 


Master Reset (Programming Mode with Free-Running Clocks) Timing Diagram^ 19 ’ 20 1 



Notes: 

17. To only perfor m reset (no programming), the follo wing criteria must 19. All data outputs (Qo - 8 ) g° LOW as a result of the rising edge of MR 

be met: ENW or CKW must be inactive while MR is LOW. after tAMR- 

18. To only perfo rm reset (no programming), th e foll owing criteria must 20. In this example, Qo - 8 will remain valid until toHMR if either the first 

be met: ENR or CKR must be inactive while MR is LOW. read shown did not occur or if the read occurred soon enough such that 

the valid data was caused by it. 
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Switching Waveforms (continued) 
Read to Empty Timing Diagram! 21 ’ 24 » 25 1 



Read to Empty Timing Diagram with Free-Running Clocks! 21, 22, 23, 24 1 



C451-11 


Notes: 

21. “Count” is the number of words in the FIFO. 

22. The FIFO is assumed to be programmed with P>0 (i.e., PAFE does 
not transition at Empty or Full). 

23. R2 is ignored because the FIFO is empty (count = 0). It is important 
to note that R3 is also ignored because W3, the first enabled write af- 
ter empty, occurs less than tsKEW2 before R3. Therefore, the FIFO 
still appears empty when R3 occurs. Because W3 occurs greater than 
tSKEW2 before R4, R4 includes W3 in the flag update. 


24. CKR is clock; CKW is opposite clock. 

25. R3 updates the flag to the Empty state by asserting E/F. Because W1 
occurs greater than tsKEWl after R3, R3 does not recognize W 1 when 
updating flag status. But because W1 occurs tsKEW2 before R4, R4 in- 
cludes W1 in the flag update and, therefore, updates FIFO to Almost 
Empty state. It is important to note that R4 is a late nt cycl e; i.e., it only 
updates the flag status regardless of the state of ENR. It does not 
change the count or the FIFO’s data outputs. 
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Switching Waveforms (continued) 

Read to Almost Empty Timing Diagram with Free-Running Clocks^ 21 ’ 24 > 26 1 



18 (no change) 



Notes: 

26. The FIFO in this example is assumed to be programmed to its default 28. When making the transition from Almost Empty to Intermediate, the 

flag values. Almost Empty is 16 words from Empty; Almost Full is 16 count must increase by two (16 t 18; two enabled writes: W2, W3) 

locations from Full. before a read (R4) can update flags to the Less Than Half Full state. 

27. R4 on ly updates the flag status. It does not affect the count because 
ENR is HIGH. 


5-92 





PRELIMINARY 


CY7C451 

CY7C453 




•JS CYPRESS 
W SEMICONDUCTOR 


Switching Waveforms (continued) 

Write to Half Full Timing Diagram with Free-Running Clocks l 21 * 29 * 30 * 31 1 



Write to Half Full Timing Diagram with Write Flag Update Cycle with Free-Running Clockst 21 ’ 29 > 30 > 31 > 32 » 33 1 


1023 (no change) 
[255] 



E/F HIGH 
PAFE HIGH 


C451-16 


Notes: 

29. CKW is clock and CKR is opposite clock. 

30. Count = 1,025 indicates Half Full for the CY7C453 and count = 257 
indicates Half Full for the CY7C451. Values for CY7C451 count are 
shown in brackets. 

31. When the FIFO contains 1.02 4 [256] words, the rising edge of the next 
enabled write causes the HF to be true (LOW). 


32. The HF write flag update cycle does not affect the count because ENW 
is HIGH. It only updates HF to HIGH. 

33. When making the transition from Half Full to Less Than Half Full, the 
count must decrease by two (1,025 $ 1023; two enabled reads: R2 and 
R3) before a write (W4) can update flags to less than Half Full. 
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Switching Waveforms (continued) 

Write to Almost Full Timing Diagram! 21 ’ 26 ’ 29 > 34 ’ 35 1 




Notes: 

34. W2 updates the flag to the Almost Full state by asserting PAFE. Be- 35. The dashed lines sh ow W 3 as a flag update write rather than an en- 
cause R1 occurs greater than tsKEWi after W2, W2 does not recognize abled write because ENW is deasserted. 

R1 when updating flag status. W3 includes R2 in the flag update be- 
cause R2 occurs greater than tsKEW2 before W3. Note that W3 does 
not have to be enabled to update flags. 
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Switching Waveforms (continued) 

Write to Almost Full Timing Diagram with Write Flag Update Cycle and Free-Running Clocks t 21 ’ 26 > 29 1 


2030 (no change) 
[494] 



Write to Full Flag Timing Diagram with Free-Running Clocks^ 21 ’ 29 ’ 36 1 



C451 -20 


Notes: 

36. W2 is ignored because the FIFO is full (count = 2,048 [512]). It is im- FIFO still appears full when W3 occurs. Because R3 occurs greater 

portant to note that W3 is also ignored because R3, the first enabled than tsKEW2 before W4, W4 includes R3 in the flag update, 

read after full, occurs less than tsKEW2 before W3. Therefore, the 
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Switching Waveforms (continued) 

Even Parity Generation Timing Diagram^ 37 ’ 38 1 

CKR 

Qg/PG/PE 

Qo-7 






Notes: 

37. In this example, the FIFO is assumed to be programmed to generate 39. If Qo - 7 “new word” also has odd number of Is, then PG stays HIGH, 
even parity. 

38. If Qo - 7 “new word” also has an even number of Is, then PG stays 
LOW. 
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Notes: 

40. In this example, the FIFO is assumed to be programmed to check for 42. If ENR was HIGH around the rising edge of CKR (i.e., read disabled), 

even parity. the valid data at the far right would once again be word M instead of 

4 1 . This example assumes that the time from the CKR rising edge to valid word M + 1. 
wordM+1 >. tA- 
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Architecture 

The CY7C451 and CY7C453 consist of an array of 512/2048 
words of 9 bits each (implemented by an array of dual-port RAM 
cells), a read pointer, a write pointe r, co ntrol signals (CKR, 
CKW, ENR, ENW, MR, OE, Ft XI, XO), and flags (HF, E/F, 
MFE). 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a Master Reset 
(ME) cycle. This ca uses th e FIFO to enter the Empty condition 
signified by E/F and PAFE being LOW and HF beingHIGH. All 
data outputs (Qo - s) go low at the rising edge of MR. In order 
for the FIFO to reset to its default state, a falling edge m ust o c- 
cur on MR a nd th e user must n ot read or write while MR is 
LOW (unless ENR and/or ENW are HIGH or unless the device 
is being programmed). Upon completion of the Master Reset 
cycle, all data outputs will go LOW t^MR after MR isde asserted. 
All flags are guaranteed to be valid t^Rp after MR is taken 
HIGH. 

FIFO OPERATION 

When the ENW signal is active (LOW), data present on the 
Dq _ 8 pins is written into the F IFO o n each rising edge of the 
CKW signal. Similarly, when the ENR signal is active, data in the 
FIFO memory will be presented on the Qo - 8 output s. New data 
will be pre sented on each rising edge of CKR while ENR is ac- 
tive. EN R must set up tsEN before CKR for it to be a valid read 
function. ENW must occur tsEN before CKW for it to be a valid 
write function. 

An output enable (OE) pin is provided to three-state the Qo - 8 
outputs when OE is not asserted. When OE is enabled, data in 
the output register will be available to Qo - 8 outputs after toE- If 
devices are cascaded, the OE function will only output data on 
the FIFO that is read enabled. 

The FIFO contains overflow circuitry to disallow additional 
writes when the FIFO is full, and underflow circuitry to disallow 
additional reads when the FIFO is empty. An empty FIFO main- 
tains the data of the last valid read on its Qq - s outputs even af- 
ter additional reads occur. 

Programming 

The CY7C45 1 an d C Y7C45 3 are programmed during a master 
reset cycle. If MR and ENW are LOW, a rising edge on C KW will 
write Do - 8 inputs into the programming register. MR must be 
set up a minimum of tsMRP before the program write rising edge 
and held tHMRp after the program write falling edge. The user 
has the ability to also perform a program read during the m aster 
rese t cycle . This will occur at the rising edge of CKR when ME 
and ENR are asserted. The program read must be performed a 
minimum of tpjp after a program write, and the program word 
will be available t AP after the read occurs. If a program write 
does not o ccur, a program read may occur a minimum of tsMRP 
after MR is asserted. This will read the default program value. 

When free-running clocks are tied to CKW and CKR, program- 
ming can still occur during a master reset cycle with the adher- 
ence to a few additional timing parameters. The enable pins must 
be set-up tsEN before the rising edge o f C KW or CKR. Hold 
times of tuEN must also be met for ENW and ENR. 

Data present on Do - 5 during a program write will determine the 
distance from Empty (Full) that the Almost Empty (Almost Full) 
flags will become active. See Table 1 for a description of the six 
possible FIFO states. P in Table 1 refers to the decimal equivalent 
of the binary number represented by Dq - 5. Programming op- 


tions for the CY7C451 and CY7C453 are listed in Table 5. Pro- 
gramming resolution is 16 words for either device. 

The, programmable PAFE function is only valid when the 
CY7C45 1/453 are not cascaded. If the user elects not to program 
the FIFO’s flags, the default (P=l) is as follows: Almost Empty 
condition (Almost Full condition) is activated when the 
CY7C45 1/453 contain 16 or less words (empty locations). 

Parity is programmed with the D$ _ g bits. See Table 7 for a sum- 
mary of the various parity programming options. Data present on 
D6_ 8 during a program write will determine whether the FIFO 
will generate or check even/odd parity for the data present on 
Do - 8 thereafter. If the user elects not to program the FIFO, the 
parity function is disabled. Flag operation and parity are de- 
scribed in greater detail in subsequent sections. 

Flag Operation 

The CY7C45 1/453 p rovide three status pins when not cascaded. 
The three pins, E/F, PA PE, and HF, allow decoding of six FIFO 
states {Table 1). PAFE is not available when FIFOs are cascaded 
for depth expansion. All flags are synchronous, meaning that the 
change of states is relative to one of the clocks (CKR or CKW, as 
appropriate). The synchronous architecture guarantees some 
minimum valid time for the flags. This time is typically equal to 
approximately one cycle time. The Empty and Almost Empty flag 
states are ex clusively updated by each rising edge of the read 
clock (CKR). For example, when t he FIF O contains 1 word, the 
next read (rising edge of CKR while ENR = LOW) causes the flag 
pins to output a state that represents Empty. The Half Full, Al- 
most Full, and Full flag states are updated exclusively by the write 
clock (CKW). For example, if the CY7C453 FIFO contains 2047 
words (2048 words indicate Full fo r the CY7C453), the next write 
(rising edge of CKW while ENW = LOW) causes the flag pins to 
output a state that is decoded as Full. 

Table 1. Flag IFuth Tablet 43 ! 


E/F 

PAFE 

HF 

State 

CY7C451 
512x9 
Number of 
Words in 
FIFO 

CY7C453 
2Kx 9 
Number of 
Words in 
FIFO 

0 

0 

1 

Empty 

0 

0 

1 

0 

1 

Almost 

Empty 

1 ♦ (16 • P) 

1 ♦ (16 • P) 

1 

1 

1 

Less than 
or Equal to 
Half Full 

P) * 1 ' 

(16 • P)+l } 
1024 

1 

1 

0 

Greater 
than Half 
Full 

257 * 511 - 
(16. P) 

1025 * 

2047 -16*P 

1 

0 

0 

Almost 

Full 

512 - (16 • 
P) 1 511 

2048 - (16 • 

P) * 2047 

T 

0 

0 

Full 

512 

2048 


Note: 

43. P is the decimal value of the binary number represented by Dq _ 5 . 
When programming the CY7C451/53, P can have values from 0 to 15 
for the CY7C451 and values from 0 to 63 for the CY7C453. See Table 
5 for Do - 5 representation. P = 0 signifies Almost Empty state = 
Empty state. 
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Flag Operation (continued) 

Since the flags denoting emptiness (Empty, Almost Empty) are 
only updated by CKR and the flags signifying fullness (Half Full, 
Almost Full, Full) are exclusively updated by CKW, careful atten- 
tion must be given to the flag operation. The user must be aware 
that if a boundary (Empty, Almost Empty, Half Full, Almost Full, 
or Full) is crossed due to an operation from a clock that the flag is 
not synchronized to (i.e., CKW does not affect Empty or Almost 
Empty), a flag update cycle is necessary to represent the FIFO’s 
new state. The signal to which a flag is not synchronized will be re- 
ferred to as the opposite clock (CKW is opposite clock for Empty 
and Almost Empty flags; CKR is the opposite clock for Half Full, 
Almost Full, and Full flags). Until a proper flag update cycle is ex- 
ecuted, the synchronous flags will not show the new state of the 
FIFO. 

When updating flags, the CY7C45 1/453 must make a decision as to 
whether or not the opposite clock was recognized when a clock up- 
dates the flag. For example (when updating the Empty flag), if a 
write occurs at least tsKEWl after a read, the write is guaranteed 
not to be included when CKR updates the flag. If a write occurs at 
least tsKEW2 before a read, the write is guaranteed to be included 
when CKR updates flag. If a write occurs within tsKEWl/tsKEW2 af- 
ter or before CKR, then the decision of whether or not to include 
the write when the flag is updated by CKR is arbitrary. 

The update cycle for non-boundary flags (Almost Empty, Half 
Full, Almost Full) is different from that used to update the bound- 
ary flags (Empty, Full). Both operations are described below. 

Boundary and Non-Boundary Flags 

Boundary Flags (Empty) 

The Empty flag is synchronized to the CKR signal (i.e., the Empty 
flag can only be updated by a clock pulse on the CKR pin). An 
empty FIFO that is written to will be described with an Empty flag 
state until a rising edge is presented to the CKR pin. When making 
the transition from Empty to Almost Empty (or Empty to Less 
than or Equal to Half Full), a clock cycle on the CKR is necessary 
to update the flags to the current state. In such a state (flags show- 


ing Empty even though data has been written to the FIFO), two 
read cycles are required to read data out of FIFO. The first read 
serves only to update the flags to the Almost Empty or Less than or 
Equal to Half Full state, while the second read outputs the data. 
This first read cycle is known as the latent or flag update cycle be- 
cause it does not affect the data in the FIFO or the count (number 
of words in FIFO). It sim ply de -asserts the Empty flag. The flag is 
updated re gardle ss of the ENR state. Therefore, the update occurs 
even when ENR is unasserted (HIGH), so that a valid read is not 
necessaryto update the flags to correctly describe the FIFO. In this 
example, the write must occur at least tsKEW2 before the flag up- 
date cycle in order for the FIFO to guarantee that the write will be 
included in the count when CKR updates the flags. When a free- 
running clock is connected to CKR, the flag is updated each cycle. 
Table 2 shows an example of a sequence of operations that update 
the Empty flag. 

Boundary Flags (Full) 

The Full flag is synchronized to the CKW signal (i.e., the Full flag 
can only be updated by a clock pulse on the CKW pin). A full FIFO 
that is read will be described with a Full flag until a rising edge is 
presented to the CKW pin. When making the transition from Full 
to Almost Full (or Full to Greater Than Half Full), a clock cycle on 
the CKW is necessary to update the flags to the current state. In 
such a state (flags showing Full even through data has been read 
from the FIFO), two write cycles are required to write data into the 
FIFO. The first write serves only to update the flags to the Almost 
Full or Greater Than Half Full state, while the second write inputs 
the data. This first write cycle is known as the latent or flag update 
cycle because it does not affect the data in the FIFO or the count 
(number of words in the FIFO). It si mply de -asserts the Full flag. 
The flag is updated regar dless o f the ENW state. Therefore, the 
update occurs even when ENW is deasserted (HIGH), so that a 
valid write is not necessary to update the flags to correctly describe 
the FIFO. In this example, the read must occur at least tsKEW2 be- 
fore the flag update cycle in order for the FIFO to guarantee that 
the read will be included in the count when CKW updates the flags. 
When a free-running clock is connected to CKW, the flag updates 
each cycle. Full flag operation is similar to the Empty flag opera- 
tion described in Table 2. 


Table 2. Empty Flag (Boundary Flag) Operation Example 


Status Before Operation 

Operation 

Status After Operation 

Comments 

Current 
State of 
FIFO 

E/F 

AFE 

HF 

Number 
of Words 
in FIFO 

Next State 
of FIFO 

E/F 

AFE 

HF 

Number 
of words 
in FIFO 

Empty 

0 

0 

1 

0 

Write 

(ENW = 0) 

Empty 

0 

0 

1 

1 

Write 

Empty 

0 

0 

1 

1 

Write 

(ENW = 0) 

Empty 

0 

0 

1 

2 

Write 

Empty 

0 

0 

1 

2 

Read 

(ENR = X) 

AE 

1 

0 

1 

2 

Flag Update 

AE 

1 

0 

1 

2 

Read 

(ENR = 0) 

AE 

1 

0 

1 

1 

Read 

AE 

1 

0 

1 

1 

Read 

(ENR - 0) 

Empty 

0 

0 

1 

0 

Read (transition from Al- 
most Empty to Empty) 

Empty 

0 

0 

1 

0 

Write 
(ENR = 0) 

Empty 

0 

0 

1 

1 

Write 

Empty 

1 

0 

1 

1 

Read 

(ENR = X) 

AE 

1 

0 

1 

1 

Flag Update 

AE 

1 

0 

1 

1 

Read 

(ENR = 0) 

Empty 

0 

0 

1 

0 

Read (transition from A- 
most Empty to Empty) 
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Non-Boundary Flags (Almost Empty, Half Full, Almost Full) 

The CY7C45 1/453 feature programmable Almost Empty and Al- 
most Full flags. Each flag can be programmed a specific distance 
from the corresponding boundary flags (Empty or Full). The 
flags can be programmed to be activated at the Empty or Full 
boundary, or at a distance of up to 1008 words/locations for the 
CY7C453 (240 words/locations for the CY7C451) from the Emp- 
ty/Full boundary. The programming resolution is 16 words/loca- 
tions. When the FIFO contains the number of wor ds or fewer for 
which the flags have been programmed, the PAFE flag will be as- 
serted signifying that the FIFO is Almost Empty. When the FIFO 
is within t hat same number of empty locations from being Rill, 
the PAFE will also be asserted signifying that the FIFO is Almost 
Full. The HF flag is decoded to distinguish the states. 

The d efault distance (CY7C451/453 not programmed) from 
where PAFE becomes active to the boundary (Empty, Full) is 16 
words/locations. The Almost Full and Almost Empty flags can be 
programmed so that they are only active at Full and Empty 
boundaries. However, the operation will remain consistent with 
the non-boundary flag operation that is discussed below. 

Almost Empty is only updated by CKR while Half Full and Al- 
most Full are updated by CKW. Non-boundary flags employ flag 
update cycles similar to the boundary flag latent cycles in order to 
update the FIFO status. For example, if the FIFO just reaches 
the Greater than Half Full state, and then two words are read 
from the FIFO, a write clock (CKW) will be required to update 
the flags to the Less than Half Full state. However, u nlike t he 
boundary flag latent cycle, the state of the enable pin (ENW in 
this case) affects the operation. Therefore, set-up and hold times 
for the enable pins must be met (tsEN and tnEN)- If the enable 
pin is active during the flag up date c y cle, the count and data are 
updated in addition to EftFE and He If the enable pin is not as- 
serted during the flag update cycle, only the flags are updated. 
Tables 3 and 4 show an example of a sequence of operations that 
update the Almost Empty and Almost Full flags. 

Programmable Parity 

The CY7C451/453 also features even or odd parity checking and 
generation. D$ _ g are used during a program write to describe 
the parity option desired. Table 6 gives a summary of program- 
mable parity options. If user elects not to program the device, 
then parity is disabled. Parity infor mation is provided on one 
multi-mode output pin (Q8/PG7PE). The three possible modes 
are described in the following paragraphs. Regardless of the 
mode selected, the UE pin retains three-state control of all 9 
Qo - 8 bits. 

Parity Disabled (Q8 mode) 

When parity is disabled (or user does not program parity option) 
the CY7C45 1/453 stores all 9 bits present on Do - 8 inputs inter- 
nally and will output all 9 bits on Qq - g. 

Parity Generate (PG mode) 

This mode is used to generate either even or odd parity (as pro- 
grammed) from Do - 7. Dg input is ignored. The parity bit is 
stored internally as Dg and during a subsequent read will be 
available on the PG pin along with the data word from which the 
parity was generated (Qo - 7). For example, if parity generate is 
set to ODD and the Do - 7 inputs have an EVEN number of Is, 
PG will be HIGH. 

Parity Check (PE mode) 

If the CY7C451/453 is programmed for parity checking, the 
FIFO will compare the parity of Do - 8 with the program register. 


If the expected parity is present, Ds will be set HIGH internally. 
When this word is later read, Ffi will be HIGH. If a parity error 
occurs, Dg will be set LOW internally. When this word is later 
read, ¥E will be LOW. For example, if parity check is set to odd 
and Do - 8 have an even number of Is, a parity error occurs. 
When that word is later read, PE will be asserted (LOW). 

Width Expansion Modes 

During width expansion all flags (programmable and nonpro- 
grammable) are available. The CY7C45 1/453 can be expanded in 
width to provide word width greater than 9 in increments of 9. 
During width expansion mode all control line inputs are common. 
When the FIFO is being read near the Empty (Full) boundary, it 
is important to note that both sets of flags should be checked to 
see if they have been updated to the Not Empty (Not Full) condi- 
tion to insure that the next read (write) will perform the same op- 
eration on all devices. 

Checking all sets of flags is critical so that data is not read from 
the FIFOs “staggered” by one clock cycle. This situation could 
occur when the first write to an empty FIFO and a read are very 
close together. If the read occurs less than tgKEW2 after the first 
write to two width-expanded devices, A and B, device A may go 
Almost Empty (read recognized as flag update) while device B 
stays Empty (read ignored). This occurs because a read can be 
either recognized or ignored if it occurs within tgKEW2 of a write. 
The next read cycle outputs the first half of the first word on de- 
vice A while device B updates its flags to Almost Empty. Subse- 
quent reads will continue to output “staggered” data assuming 
more data has been written to FIFOs. 

Depth Expansion Mode 

The CY7C45 1/453 can operate up to 50 MHz when cascaded. 
Depth expansion is accomplished by connecting expansion out 
(XO ) of the first device to expansion in (XI) of the next device, 
with aO of the last device connected to Xl of the first device. The 
first device has its first load pin (FE) tied to Vgs while all other 
devices must have this pin tied to V<x- The first device will be the 
first to be write and read enabled after a master reset. 

Proper operation also requ i res th at all cascaded de vices have 
common CKW, CKR, ENW, ENR, Do - g, Qo - $, and MR pins. 
When cascaded, one device at a time will be read enabled so as to 
avoid bus contention. By asserting XO when appropriate, the cur- 
rently enabled FIFO alerts the next FIFO that it should be en- 
abled. The next rising edge on CKR puts Qo - 8 outputs of the 
first device into a high-impedance state. This occurs regardless of 
the state of ENR or the next FIFO’s Empty flag. Therefore, if the 
next FIFO is empty or undergoing a latent cycle, the Qo - 8 bus 
will be in a high-impedance state until the next device receives its 
first read, which brings its data to the Qo - 8 bus. 

Program Write/Read of Cascaded Devices 

Programming of cascaded FIFOs is the same as for a single de- 
vice. Because the controls of the FIFOs are in parallel when cas- 
caded, they all get programmed the same. During program mode, 
only parity is programmed since Almost Full and Almost Empty 
flags are not available when CY7C45 1/453 are cascaded. Only 
the “first device” (FIFO with FC=LOW) will output its program 
register contents on Qo - 8 during a program read. Qo - g of all 
other devices will remain in a high-impedance state to avoid bus 
contention. 
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Figure 1. Depth Expansion with CY7C451/3 



Table 3. Almost Empty Flag (Non-Boundary Flag) Operation Examplet 44 ! 


Status Before Operation 

Operation 

Status After Operation 

Comments 

Current State 
of FIFO 


§5 

m 

Number 
of Words 
in FIFO 

Next State 
of FIFO 

1 

PAFE 

PI 

Number 
of words 
in FIFO 

AE 

1 

0 

1 

32 

Write 

(ENW = 0) 

AE 

1 

0 

1 

33 

Write 

AE 

1 

0 

1 

33 

Write 

(ENW = 0) 

AE 

1 

0 

1 

34 

Write 

AE 

1 

0 

1 

34 

Read 

(ENR = 0) 

<HF 

1 

■I 

1 

33 

Flag Update and Read 

<HF 

1 

1 

1 

33 

Read 

(ENR = 1) 

<HF 

1 

1 

1 

33 

Ignored Read 
(ENR = 1) 

<HF 

1 

1 

1 

33 

HM1 

AE 

1 

0 

1 

32 

Read (Transition from 
cHFtoAE) 
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Table 4. Almost Full Flag Operation Example^ 45 ! 


Status Before Operation 

Operation 

Status After Operation 

Comments 

Current 
State of 
FIFO 

R 

■ 


Number 
of Words 
in FIFO 
CY7C451 

Number 
of Words 
in FIFO 
CY7C453 

Next 
State 
of FIFO 

H 

■ 


Number 
of Words 
in FIFO 
CY7C451 

Number 
of Words 
in FIFO 
CY7C453 


PAFE 

AF 

1 

0 

H 

496 

2032 

Read 

(ENR = 0) 

AF 

1 

0 

H 

495 

2031 

Read 

AF 

1 

0 

H 

495 

2031 

Read 

(ENR = 0) 

AF 

1 

0 

H 

494 

2030 

Read 

AF 

1 

0 

H 

494 

2030 

Write 

(ENW = 1) 

>HF 

1 

1 

H 

494 

2030 

Flag Update 

>HF 

1 

1 

H 

494 

2030 

Write 

(ENW = 0) 

>HF 

1 

1 

H 

495 

2031 

Write 

>HF 

1 

1 

0 

495 

2031 

Write 

(ENW = 0) 

AF 

~T“ 

0 

0 

496 

2032 

Write (Tran- 
sition from 
>HF to AF) 


Table 5. Programmable Almost Full/Almost Empty Options - CY7C451/CY7C453f 46 J 


\MSSM 

um 

WEEM 

EQ9 

19 

BS9 

PAFE Active when CY7C451/453 is: 

uii 

mm 

mm 

m 


mm 

■ 

Completely Full and Empty. 

0 

0 

m 




1 

16 or less locations from Empty/Full (default) 

1 

0 

■a 

HH 

H3H 

1 

mm 

32 or less locations from Empty/Full 

2 

H3H 



HH 

1 

1 

48 or less locations from Empty/Full 

3 


mm 

KH 

1 

1 

1 

mm 

224 or less locations from Empty/Full 

14 

I— 

° 

1 

1 

1 

1 

240 or less locations from Empty/Full 

15 


1 

1 

1 

1 

1 

0 

992 or less locations from Empty/Full 

62 

1 

1 

1 

1 

1 

1 

1008 or less locations from Empty/Full 



Table 6. Programmable Parity Options 


D8 

D7 

D6 

Condition 

0 

X 

! x 

Parity disabled. 

1 

0 

! 0 

Generate even parity on PG output pin. 

1 

0 

1 

Generate odd parity on PG output pin. 

1 

1 

0 

Check for even parity. Indicate error on PE output pin. 

1 

1 

1 

Check for odd parity. Indicate error on PE output pin. 


Notes: 

44. Applies to both CY7C451 and CY7C453 operations when devices are 46. D4 and D5 are don’t care for CY7C451. 
programmed so that Almost Empty becomes active when the FIFO 47. Referenced in Table 1 . 

contains 32 or fewer words. 

45. Programmed so that Almost Full becomes active when the FIFO con- 
tains 16 or less empty locations. 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

14 

CY7C45 1 — 14DC 

D32 

Commercial 


14 

CY7C453 — 14DC 

D32 

Commercial 


CY7C451 — 14JC 

J65 




CY7C453— 14JC 

J65 



CY7C45 1 — 14LC 

L55 




CY7C453— 14LC 

L55 



CY7C451 — 14DI 

D32 

Industrial 



CY7C453-14DI 

D32 



CY7C451 — 14JI 

J65 




CY7C453— 14JI 

J65 

1 


CY7C45 1 — 14DMB 

D32 

Military 



CY7C453— 14DMB 

D32 

Military 


CY7C45 1 — 14LMB 

L55 




CY7C453 — 14LMB 

L55 


20 

CY7C45 1 — 20DC 

D32 

Commercial 


20 

CY7C453— 20DC 

D32 

Commercial 


CY7C451— 20JC 

J65 




CY7C453 — 20JC 

J65 




L55 




CY7C453 — 20LC 

L55 



CY7C45 1 — 20DI 

D32 

Industrial 



CY7C453— 20DI 

D32 

Industrial 


CY7C451— 20JI 

J65 




CY7C453— 20JI 

J65 



CY7C45 1 — 20DMB 

D32 

Military 



CY7C453— 20DMB 

D32 

Military 


CY7C45 1 — 20LMB 

L55 




CY7C453 — 20LMB 

L55 


30 

CY7C45 1 — 30DC 

D32 

Commercial 


30 

CY7C453 — 30DC 

D32 

Commercial 


CY7C451— 30JC 

J65 




CY7C453— 30JC 

J65 



CY7C45 1 — 30LC 

L55 




CY7C453 — 30LC 

L55 



CY7C451— 30DI 

J65 

Industrial 



CY7C453— 30DI 

D32 

Industrial 


CY7C451— 30JI 

D32 




CY7C453— 30JI 

J65 



CY7C451 — 30DMB 

D32 

Military 



CY7C453 — 30DMB 

D32 

Military 


CY7C45 1 — 30LMB 

L55 




CY7C453 — 30LMB 

L55 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

Vil 

1,2,3 

hx 

1,2,3 

Icc 

! 1, 2, 3 

los 

1, 2, 3 


Switching Characteristics 


Parameters 

Subgroups 

tCKW 

9, 10, 11 

tCKR 

9, 10, 11 

tCKH 

9, 10, 11 

tCKL 

9, 10, 11 

t A 

9, 10, 11 

tOH 

9, 10, 11 

*FH 

9, 10, 11 

tSD 

9, 10, 11 

*HD 

9, 10, 11 

tSEN 

9, 10, 11 

tHEN 

9, 10, 11 

tOE 

9, 10, 11 

tpG 

9, 10, 11 

tpE 

9, 10, 11 

*FD 

9, 10, 11 

tSKEWl 

9, 10, 11 

tSKEW2 

9, 10, 11 

tpMR 

9, 10, 11 

tsCMR 

9, 10, 11 

tOHMR 

9, 10, 11 

tMRR 

9, 10, 11 

tMRF 

9, 10, 11 

Umr 

9, 10, 11 

tSMRP 

9, 10, 11 

tHMRP 

9, 10, 11 

tpTP 

9, 10, 11 

Up 

9, 10, 11 

tQHP 

9, 10, 11 


Document#: 38-00125-C 
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CY7C460 

^ CY7C462 

as PRELIMINARY CY7C464 

r#' SEMKONDUCTOR Cascadeable 8K x 9 FIFO 

Cascadeable 16K x 9 FIFO 
Cascadeable 32K x 9 FIFO 


Features 

• 8K x 9, 16K x 9, 32K x 9 FIFO buffer 
memory 

• Asynchronous read/write 

• High-speed 333-MHz read/write inde- 
pendent of depth/width 

• Low operating power 
— Icc (max.) = 160 mA 

(commercial) 

— Icc (max.) = 165 mA (military) 

• Half Full flag in standalone 

• Empty and Full flags 

• Retransmit in standalone 

• Expandable in width and depth 

• 5V ± 10% supply 

• PLCC, LCC, and 600-mil DIP 
packaging 

• TTL compatible 

• Three-state outputs 

• Pin compatible to IDT7205 and 
IDT7206 


Functional Description 

The CY7C460, CY7C462, and CY7C464 
are respectively, 8K, 16K, and 32K words 
by 9-bit wide first-in-first-out (FIFO) me- 
mories. Each FIFO memory is organized 
such that the data is read in the same 
sequential order that it was written. Full 
and Empty flags are provided to prevent 
overrun and underrun. Three additional 
pins are also provided to facilitate unlimit- 
ed expansion in width, depth, or both. The 
depth expansion technique steers the con- 
trol signals from one device to another in 
parallel, thus eliminating the serial addi- 
tion of propagation delays, so that 
throughput is not reduced. Data is steered 
in a similar manner. 

The read and write operations may be 
asynchronous; each can occur at a rate of 
33.3 MHz. The write operation occurs 
when the write (W) signal is LOW. Read 
occurs when read (R) goes LOW. The nine 


data outputs go to the high-impedance 
state when R is HIGH. 

A Half Full (HF) output flag is provided 
that is valid in the standalone (single de- 
vice) and width expansion configurations. 
In the depth expansion configuration, this 
pin provides the expansion out (XD) infor- 
mation that is used to tell the next FIFO 
that it will be activated. 

In the standalone and width expansion 
configurations, a LOW on the retransmit 
(RT) input causes the FIFOs to retransmit 
the data. Read enable (K) and write enable 
(W) must both be HIGH during a retrans- 
mit cycle, and then R is used to access the 
data. 

The CY7C460, CY7C462, and CY7C464 
are fabricated using an advanced 0.8-mi- 
cronN-well CMOS technology. InputESD 
protection is greater than 2000V and latch- 
up is prevented by careful layout, guard 
rings, and a substrate bias generator. 
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Selection Guide 



7C460-15 

7C462-15 

7C464-I5 

7C460-20 

7C462-20 

7C464-20 

7C460-25 
7C462 -25 
7C464-25 

7C460 -40 
7C462 -40 
7C464-40 

Frequency (MHz) 

33.3 

28.5 

28.5 

20 

Maximum Access Time (ns) 

15 

20 

25 

40 

■ 

Commercial 

160 


145 

125 

Military 


165 

165 

145 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

PowerDissipation 1.0W 

Output Current, into Outputs (LOW) 20 mA 


Electrical Characteristics Over the Operating Rangel 2 ! 


Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3- Icc (commercial) = 125 mA + [(! - 20) * 2.5 mA/MHz] 
for! >20 MHz 

where f = the larger of the write or read operating frequency. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Militaryl 1 ! 

— 55°Cto + 125°C 

5V ± 10% 


4. Icc (military) = 145 mA + [(! - 20) * 2.5 mA/MHz] 

for! >20 MHz 

where f = the larger of the write or read operating frequency. 

5. For test purposes, not more than one output at a time should be 
shorted. Short circuit test duration should not exceed 30 seconds. 

6. Tested initially and after any design or process changes that may affect 
these parameters. 


Parameter 

Description 

Test Conditions 

7C460-15 

7C462-15 

7C464-15 

7C460-20 

7C462-20 

7C464-20 

7C460-25 

7C462-25 

7C464-25 

7C460-40 

7C462-40 

7C464-40 

Units 


Max. 


Max. 


Max. 


Max. 

V()H 

Output HIGH 

Voltage 

Vcc = Min., Iqh = ” 2.0 mA 

H 


H 


BS1 


m 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


|iQ| 


mm 




HOI 

V 

VlH 

Input HIGH Voltage 


Com’l 





EEI 




V 

Mil/Ind 







mm 


VlL 

Input LOW Voltage 



yyi 


gjQI 




IQil 

V 

Iix 

Input Leakage 

Current 

GND< Vi< V cc 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 
Current 


-10 

+10 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

pA 

Icc 

Operating Current 

Vcc - Max., 

Iout = 0 niA 

[ggSifl 


iBl 




my 


11^ 

mA 

jjgjjj 




Mum 




eesi 

ISBI 

Standby Current 

All Inputs = Vih 
M in. 

Com’l 


25 




25 


25 

mA 

Mil/Ind 




mm 


mm 


mm 

ISB2 

Power-Down Current 

All Inputs Vcc 
- 0.2V 

Com’l 


E33I 




m 


E> ; ll 

mA 

Mil/Ind 




mm 


mm 


mm 

los 

Output Short 

Circuit Currentl 5 ! 

Vcc = Max., Vqut = GND 


-90 


-90 


-90 


-90 

mA 
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Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

5 

pF 

Qdut 

Output Capacitance 

7 

pF 


AC Test Loads and Waveforms 

R1 500X1 


R1 500X1 


OUTPUT °“ 


INCLUDING 
JIG AND ' 
SCOPE 


OUTPUT 0- 


R2 

333X1 


5 P F = ~ $ 

JDING I 

5 AMn — — — 1 — 


INCLUDING 
JIG AND -dr 
SCOPE 


Equivalent to: 


(a) 

THIzVENIN EQUIVALENT 

200X1 


(b) 


3.0V ■ 
GND ' 


ALL INPUT PULSES 


7 . 


90% 

10% 


L- 



Switching Characteristics Over the Operating Rangel 2 ’ 7 ] 


Parameters 


Description 


7C460— 15 
7C462-15 
7C464-15 


Min. 


Max. 


7C460-20 

7C462-20 

7C464-20 


Min. 


Max. 


7C460-25 

7C462-25 

7C464-25 


Min. 


Max. 


7C460-40 

7C462-40 

7C464-40 


Min. 


Max. 


Units 


tRC 


Read Cycle Time 


30 


30 


35 


50 


t A 


Access Time 


15 


20 


25 


40 


tRR 


Read Recovery Time 


15 


15 


10 


10 


tpR 


Read Pulse Width 


15 


20 


25 


40 


tLZR 


Read LOW to Low Z 


Idvr^ 


Read HIGH to Data Valid 


Ihzr^ 


Read HIGH to HighZ 


15 


15 


18 


25 


twc 


Write Cycle Time 


30 


30 


35 


50 


tpw 


Write Pulse Width 


15 


20 


25 


40 


tHWZ 


Write HIGH to LowZ 


tWR 


Write Recovery Time 


15 


15 


10 


10 


tSD 


Data Set-Up Time 


11 


12 


15 


20 


tHD 


Data Hold Time 


tMRSC 


MR Cycle Time 


30 


30 


35 


50 


tPMR 


MR Pulse Width 


15 


20 


25 


40 


tRMR 


MR Recovery Time 


15 


15 


10 


10 


tRPW 


Read HIGH to MR HIGH 


15 


20 


25 


40 


t W pw 


Write HIGH to MR HIGH 


15 


20 


25 


40 


tRTC 


Retansmit Cycle Time 


30 


35 


35 


50 


IPRT 


Retransmit Pulse Width 


15 


20 


25 


40 


tRTR 


Retransmit Recovery Time 


15 


15 


10 


10 


tEFL 


MR to EF LOW 


30 


35 


35 


50 


Ihfh 


MR to HF HIGH 


30 


35 


35 


50 


tpFH 


MR to FF HIGH 


30 


35 


35 


50 
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Switching Characteristics Over the Operating Ranged’ 7 8 ] (continued) 


CY7C460 

CY7C462 

CY7C464 



7. Test conditions assume signal transmission time of 5 ns or less, timing 
reference levels of 1.5V and output loading of the specified Iol/Ioh 
and 30 pF load capacitance, as in part (a) of AC Test Load, unless 
otherwise specified. 

8. tnzR and tcvR use capacitance loading as in part (b) of AC Test Load. 


9. A HIGH-to-LOW transition of either the write or read strobe causes 
a HIGH-to-LOW transition of the responding flag. Correspondingly, 
a low-to-high strobe transition causes aLOW-to-HIGH flag transi- 
tion. 

10. W and R = Vih around the rising edge of MR. 

11- tMRSC = tPMR + tRMR- 
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Switching Waveforms (continued) 
Empty Flag and Read Bubble-Through Mode 



JMINARY 


CY7C460 

CY7C462 

CY7C464 



1 — *■ 

t A 


[ DATA VALID ^ 


\ 


C460-13 






CY7C460 

CY7C462 

CY7C464 
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Switching Waveforms (continued) 
Expansion Timing Diagrams 


PRELIMINARY 




Notes: 

14. Expansion out of device 1 (XOi) is connected to expansion in of device 2 (XI 2 ). 
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Architecture 


Resetting the FIFO 

Upon power up, the FIFO must be reset with a master reset (MR) 
cycle. This causes the FIFO to enter the empty condition signified 
by the Empty flag (EF) being LOW, andboth the HalfFull (HF), 
and Full flags (FF) being HIGH. Read (R) and write (W) mu st be 
HIGH tRpw/twPW before and tRMR after the rising edge of MR 
for a valid reset cycle. If reading from the FIFO after a reset cycle 
is attempted, the outputs will all be in the high-impedance state. 

Writing Data to the FIFO 

The availability of at least one jempty location is indicated by a 
HIGH FF. The falling edge of W initiates a write cycle. Data ap- 
pearing at the inputs (Dq - Dg) tsD before and tnD after the rising 
edge of W will be stored sequentially in the FIFO. 

The EF LOW-to-HIGH transition occurs t^EF after _the first 
LOW-to-HIGH transition of W for^an empty FIFO. HF goes 
LOW twHF after the falling edge of W following the FIFO actually 
being half full. Therefore, the HF is active once the FIFO is filled 
to half its capacity plus one word. HF will remain LOW while less 
than one half of total memory is available for writing. The 
LOW -to-HIGHtransition of HF occurs tRHF after the rising edge 
of R when the FIFO goes from half full + 1 to half f ull. HF is avail- 
able in standalone and width_expansion modes. FF goes LOW 
twFF after the falling edge of W, during the cycle in which the last 
available location is filled. Internal logic prevents overrunning a 
full FIFO. Writes to a full FIFO are ignored and the write pointer 
is not incremented. FF goes HIGH tRFF after a read from a full 
FIFO. 

Reading Data from the FIFO 

The falling edge of R initiates a read cycle if the EF is not LOW. 
Data outputs (Qo - Qs}_are in a high-impedance condition be- 
tween read operations (R HIGH), when the FIFO is empty, or 
when the FIFO is not the active device in the depth expansion 
mode. 

When one word is in the FIFO, the falling edge of R initiates a 
HIGH-to-LOW transition of EF. When the FIFO is empty, the 
outputs are in a high-impedance state. Reads to an empty FIFO 
are ignored and do not increment the read pointer. From the 
empty condition, the FIFO can be read twEF after a valid write. 


Retransmit 

The retransmit feature is beneficial when transferring packets of 
data. It enables the receipt of data to be acknowledged by the re- 
ceiverand retransmitted if necessary. The retransmit (RT) input is 
active in the standalone and width expansion modes. The retrans- 
mit feature is intended for use when a number of writes 
equal-t o-or- less-thanthe depth of the FIFO have occurred since 
the last MR cycle. A LOW pulse on RT resets theinternal read 
pointer to the first physical location of the FIFO. R and W must 
both be HIGH while and tRXR after retransmit is LOW. With every 
read cycle after retransmit, previously accessed data is read and the 
read pointer incremented until equal to the write pointer. Full, 
HalfFull, and Empty flags are governed by the relative locations of 
the read and write pointers and are updated during a retransmit 
cycle. Data written to the FIFO after activation of RT are trans- 
mitted also. 

The full depth of the FIFO can be repeatedly retransmitted. 

Standalone/Width Expansion Modes 

Standalone and width expansion modes are set by groundin g ex- 
pansion in (XI) and tying first load (FL) to Vcc prior to a MR 
cycle. FIFOs can be expanded in width to provide word widths 
greater than nine in increments of nine. During width expansion 
mode, all control line inputs are common to all devices, and flag 
outputs from any device can be monitored. 

Depth Expansion Mode (see Figure 1) 

Depth ex pans ion mode is entered when, during a MR cycle, expan- 
sion out (XO) of one device is connected to expansion in_(XI) of 
the next device, with XO of the last device connected to XI of the 
first device. In the depth expansion mode, the first load (FL) input, 
when grounded, indicates that this is the first part to be loaded. All 
other devic es must have this pin HIGH. To enable the correct 
FIFO, XO is pulsed LOW when the last physical location of the 
previous FIFO is written to and is pulsed LOW again when the last 
physical location is read. Only one FIFO is enabled for read and 
one is enabled for write at any given time. All other devices are in 
standby. 

FIFOs can also be expanded simultaneously in depth and width. 
Consequently, any depth or width FIFO can be created with word 
widths in increments of nine. When expanding in depth, a compos- 
iteFF is created by ORing_the FFs together. Likewise, a compostie 
EF is created by ORing EFs together. HF and RT functions are not 
available in depth expansion mode. 
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* FIRST DEVICE 


C460-17 


Figure 1. Depth Expansion 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY7C460-15DC 

D16 

Commercial 

CY7C460-15JC 

J65 

CY7C460-15LC 

L55 

CY7C460-15PC 

P15 

CY7C460-15JI 

J65 

Industrial 

CY7C460-15PI 

P15 

20 

CY7C460-20DMB 

D16 

Military 

CY7C460-20LMB 

L55 

25 

CY7C460-25DC 

D16 

Commercial 

CY7C460-25JC 

J65 

CY7C460-25LC 

L55 

CY7C460-25PC 

P15 

CY7C460-25JI 

J65 

Industrial 

CY7C460-25PI 

P15 

CY7C460— 25DMB 

D16 

Military 

CY7C460 — 25LMB 

L55 

40 

CY7C460-40DC 

D16 

Commercial 

CY7C460-40JC 

J65 

CY7C460-40LC 

L55 

CY7C460-40PC 

P15 

CY7C460-40JI 

J65 

Industrial 

CY7C460-40PI 

P15 

CY7C460-40DMB 

D16 

Military 

CY7C460-40LMB 

L55 


Speed 

(ns) 

Ordering Code 

Package 

T*pe 

Operating 

Range 

15 

CY7C462-15DC 

D16 

Commercial 

CY7C462-15JC 

J65 

CY7C462-15LC 

L55 

CY7C462-15PC 

P15 

CY7C462-15JI 

J65 

Industrial 

CY7C462-15PI 

P15 

20 

CY7C462-20DMB 

D16 

Military 

CY7C462-20LMB 

L55 

25 

CY7C462-25DC 

D16 

Commercial 

CY7C462-25JC 

J65 

CY7C462-25LC 

L55 

CY7C462-25PC 

P15 

CY7C462-25JI 

J65 

Industrial 

CY7C462-25PI 

P15 

CY7C462— 25DMB 

D16 

Military 

CY7C462— 25LMB 

L55 

40 

CY7C462-40DC 

D16 

Commercial 

CY7C462-40JC 

J65 

CY7C462-40LC 

L55 

CY7C462-40PC 

P15 

CY7C462-40JI 


Industrial 

CY7C462-40PI 

P15 

CY7C462-40DMB 

D16 

Military 

CY7C462-40LMB 

L55 
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Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

15 

CY7C464-15DC 

D16 

Commercial 

CY7C464-15JC 

J65 

CY7C464-15LC 

L55 

CY7C464-15PC 

P15 

CY7C464-15JI 

J65 

Industrial 

CY7C464-15PI 

P15 


CY7C464-20DMB 

D16 

Military 

CY7C464-20LMB 

L55 

25 

CY7C464-25DC 

D16 

Commercial 

CY7C464-25JC 

J65 

CY7C464-25LC 

L55 

CY7C464-25PC 

P15 

CY7C464-25JI 

J65 

Industrial 

CY7C464-25PI 

P15 

CY7C464— 25DMB 

D16 

Military 

CY7C464 — 25LMB 

L55 

40 

CY7C464-40DC 

D16 

Commercial 

CY7C464-40JC 

J65 

CY7C464-40LC 

L55 

CY7C464-40PC 

P15 

CY7C464-40JI 

J65 

Industrial 

CY7C464-40PI 

P15 

CY7C464-40DMB 

D16 

Military 

CY7C464-40LMB 

L55 
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SEMICONDUCTOR 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 
DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0L 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1, 2,3 

Icc 

1,2,3 

ISBI 

1,2,3 

ISB2 

1,2,3 

los 

1,2,3 


PRELIMINARY 


Switching Characteristics 


Parameters 

Subgroups 

tRC 

9, 10, 11 

t A 

9, 10, 11 

tRR 

9, 10, 11 

tPR 

9, 10, 11 

*LZR 

9, 10, 11 

tDVR 

9, 10, 11 

Ihzr 

9, 10,11 

twc 

9, 10,11 

tpw 

9, 10, 11 

tHWZ 

9, 10, 11 

tWR 

9, 10, 11 

tSD 

9, 10, 11 

tHD 

9, 10, 11 

Imrsc 

9, 10, 11 

tPMR 

9, 10, 11 

tRMR 

9, 10, 11 

tRPW 

9, 10,11 

t W pw 

9, 10, 11 

Irtc 

9, 10, 11 

tpRT 

9, 10, 11 

Irtr 

9, 10, 11 

Iefl 

9, 10, 11 

Ihfh 

9, 10, 11 

Iffh 

9, 10, 11 

tREF 

9, 10, 11 

tRFF 

9, 10,11 

tWEF 

9, 10, 11 

t W FF 

9, 10,11 

tWHF 

9, 10, 11 

tRHF 

9, 10,11 

tRAE 

9, 10,11 

tRPE 

9, 10,11 

tWAF 

9, 10, 11 

tWPF 

9, 10, 11 

IXOL 

9, 10,11 

tXOH 

9, 10,11 


Document#: 38-00141-B 
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CY7C470 

CY7C472 

CY7C474 


CYPRESS 

SEMICONDUCTOR 


CTOR 8K x 9 FIFO, 16K x 9 FIFO, 

32K x 9 FIFO with Programmable Flags 


Features 

• 8K x 9, 16K x 9, and 32K x 9 FIFO 
buffer memory 

• Asynchronous read/write 

• High-speed 33.3-MHz read/write 
independent of depth/width 

• Low operating power 

— Ice (max.) = 160 mA 
(commercial) 

— Ice (max.) = 165 mA (military) 

• Programmable Almost Full/Empty 
flag 

• Empty, Almost Empty, Half Full, 
Almost Full, and Full status flags 

• Programmable retransmit 

• Expandable in width 

• 5V ± 10% supply 

• TTL compatible 

• Three-state outputs 

• Proprietary 0.8-micron CMOS 
technology 


Functional Description 

The CYC47X FIFO series consists of high- 
speed, low-power, first-in first-out (FIFO) 
memories with programmable flags and 
retransmit mark. The CY7C470, 
CY7C472, and CY7C474 are 8K, 16K,and 
32K words by 9 bits wide, respectively. 
They are offered in 600-mil DIP, PLCC, 
and LCC packages. Each FIFO memory is 
organized such that the data is read in the 
same sequential order that it was written. 
Three status pins — Empty/Full (E/ F), Pro - 
grammable Almost Full/Empty (PAFE), 
and Half Full (HF) — are provided to the 
user. These pins are decoded to determine 
one of six states: Empty, Almost Empty, 
Less than Half Full, Greater than Half 
Full, Almost Full, and Full. 

The read and write operations may be 
asynchronous; each can occur at a rate of 
33.3 MHz. The write operation occurs 


when the write (W)jhgnal goes LOW. Read 
occurswhen read (R) goes LOW. The nine 
data outputs go into a high-impedance 
state when R is HIGH. 

The user can store the value of t he read 
pointer for retransmit by using the MARK 
pin. A LOW on the retransmit (RT) input 
causes the FIFO to resend data by reset- 
ting the read pointer to the value stored in 
the mark pointer. 

In the standalone and width expansion 
configurations, a LOW on the retransmit 
(RT) input causes the FIFO to resend the 
data. With the mark feature, retransmit 
can start from any word in the FIFO. 

The CYC47X series is fabricated using a 
proprietary 0.8-micron N-well CMOS 
technology. Input ESD protection is great- 
er than 2001V and latch-up is prevented by 
the use of reliable layout techniques, guard 
rings, and a substrate bias generator. 


Logic Block Diagram 


DATA INPUTS 
(Do-Da) 


Pin Configurations 


PLCC/LCC 
Top View 


DIP 

Top View 


PROGRAMMABLE 
FLAG REGISTER 


3 2 '1' 32 31 30 J 

* J 29q D 6 


7C470 23 L 

7C472 F 

7C474 F 


RAM ARRAY 
8K x 9 
16K x 9 “ 

32K x 9 


14 15 16 17 18 19 20 


DATA OUTPUTS 
(Qo-Qs) 
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7C470-15 

7C472-15 

7C474-15 

7C470-20 

7C472-20 

7C474-20 

7C470-25 
7C472-25 
7C474— 25 

7C470-40 

7C472-40 

7C474-40 

Frequency (MHz) 

33.3 

28.5 

28.5 

20 

Maximum Access Time (ns) 

15 

20 

25 

40 

Maximum Operating Current (mA) 

Commercial 

160 


145 

125 

Military/Industrial 


165 

165 

145 


Maximum Ratings 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage -3.0Vto+7.0V 

Power Dissipation 1.0W 

Output Current, into Outputs (LOW) 20 mA 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military^ 

-55°Cto+125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Ranged] 


Parameter 

Description 

Test Conditions 

7C470-15 

7C472-15 

7C474-15 

7C470-20 
7C472 -20 
7C474-20 

7C470-25 

7C472-25 

7C474-25 

7C470-40 

7C472-40 

7C474-40 

Units 


Max. 

51 

Max. 


Max. 


Max. 

VoH 

Output HIGH 

Voltage 

Vcc — Min., 

I()H — — 2.0 mA 

2.4 


HI 




H 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 









V 

Vih 

Input HIGH Voltage 

Vcc = Max., 

Iqut = 0 mA 

Com’l 





EfcX 




V 

Mil/Ind 



: v -g| 






VlL 

Input LOW Voltage 





BEg 


BH|j| 



V 


Input Leakage 

Current 

GND< Vi< V C c 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 


+ 10 

|xA 

nm 

Output Leakage 
Current 


-10 


-10 

+ 10 

-10 

+ 10 

EH 

+ 10 

fxA 

Icc 

OperatingCurrent 




(JjJ| 




KE3I 



mA 

MiU 4 J/Ind 






mu 


Pg| 

ISBl 

Standby Current 

All Inputs = 

Vih Min. 

Com’l 


mm 






mm 

mA 

Mil/Ind 








mi 

ISB2 

Power-Down Current 

All Inputs = 

V CC -0.2V 

Com’l 


El 







mA 

Mil/Ind 




mm 


mm 


mm 


Output Short Circuit 
Current 

Vcc = Max., 

Vqut = GND 




-90 


-90 


-90 

mA 


Notes: 

1. Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. |cc (commercial) = 125 mA + (f - 20) • 2.5 mA/MHz for 
f>20MHz 

where f = the larger of the write or read operating frequency. 


4. Ice (military) = 145 mA + (f - 20) • 2.5 mA/MHz for 
f>20MHz 

where f = the larger of the write or read operating frequency. 

5. Not more than one output should be tested at a time. Duration of the 
short circuit should not be more than one second. 
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Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 4.5V 

5 

pF 

CqUT 

Output Capacitance 

7 

pF 


AC Test Loads and Waveforms 


5V O- 


R1 500X1 


5V O- 


R1 500X1 


OUTPUT °- 


30 pF -p 

INCLUDING 
JIG AND _ 
SCOPE ~ 


i R2 
333X1 

~ 7C470-4 


OUTPUT 


5 pF 

INCLUDING 
JIG AND 
SCOPE 



7C470-5 


(a) 


(b) 


ALL INPUT PULSES 


sr 


“Nr 90% 

3 L 10% 

-► I**- < 


5 ns 

7C470-6 



Equivalent to: THEiVENIN EQUIVALENT 

200X1 

OUTPUT O O 2V 


Switching Characteristics Over the Operating Range! 7 ’ 8 ] 


Parameters 

Description 

7C470-15 

7C472-15 

7C474-15 

7C470-20 

7C472-20 

7C474-20 

7C470-25 

7C472-25 

7C474-25 

7C470-40 

7C472-40 

7C474-40 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tcY 

Cycle Time 



35 


35 


50 


ns 

tA 

Access Time 


15 


20 


25 


40 

ns 

tRV 

Recovery Time 









ns 

tpw 

Pulse Width 

15 


20 


m 


40 


ns 

tLZR 

Read LOW to Low Z 

3 


3 


3 


3 


ns 

tDVR^ 

Read HIGH to Data Valid 

3 


3 


3 


3 


ns 

tHZR^ 

Read HIGH to High Z 




15 


18 


25 

ns 

tHWZ 

Write HIGH to Low Z 

5 


5 


5 


5 


ns 

tSD 

Data Set-Up Time 

WM 


12 


■a 


20 


ns 

tHD 

Data Hold Time 

mm 




mm 


0 


ns 

tEFD 

E/F Delay 


15 


20 


El 


40 

ns 

tEFL 

MR to E/FLOW 


30 


35 


El 


50 

ns 

tHFD 

HF Delay 


30 


35 


35 


50 

ns 

tAFED 

PAFE Delay 


30 


35 


35 


50 

ns 

tRAE 

Effective Read from Write HIGH 

15 


20 




40 


ns 

tWAF 

Effective Write from Read HIGH 

15 


20 


25 


40 


ns 


Notes: 

6. Tested initially and after any design or process changes that may affect 8 

these parameters. 

7. Test conditions assume signal transmission time of 5 ns or less, timing 9 

reference levels of 1.5V and output loading of the specified Iol/Ioh 
and 30 pF load capacitance, as in part (a) of AC Test Load and Wave- 
forms, unless otherwise specified. 


See the last page of this specification for Group A subgroup testing in- 
formation. 

tHZR and tovR use capacitance loading as in part (b) of AC Test 
Loads. tnzR transition is measured at +500 mV from VoLand - 500 
mV from Voh- tDVR transition is measured at the 1.5V level. tHWZ 
and tLZR transition is measured at ±100 mV from the steady state. 
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Switching Waveforms 

Asynchronous Read and Write 


R 

Qo~Q8 

W 

Do - D q 



7C470-7 



Master Reset (Write to Programmable Flag Register) t 10 ] 



7C470-9 

Note: 

10. Waveform labels in parentheses pertain to writing the programmable 
flag register from the output port (Qq - Qs). 
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Switching Waveforms (continued) 

E/F Flag (Last Write to First Read Full Flag) 



HF 


LOW 


CY7C470 

CY7C472 

PRELIMINARY CY7C474 


FULL-1 


\ 



7C470-1 0 
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Switching Waveforms (continued) 
PAFE Flag (Almost Full) 



PAFE Flag (Almost Empty) 


W 


CY7C470 

CY7C472 

PRELIMINARY CY7C474 



7C470-1 3 
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Switching Waveforms (continued) 

Mark 


CY7C470 

CY7C472 

PRELIMINARY CY7C474 



7C470-16 
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Switching Waveforms (continued) 


Full Flag and Full Boundary 



The CY7C470, CY7C472, and CY7C474 FIFOs consist of an array 
of 8,192, 16,384, and 32,768 words of 9 bits each, respectively. The 
control consists of a read pointer, a write pointer, a retransmit 
pointer, control signals (i.e., write, read, mark, retransmit, and 
master reset), and flags (i.e., Empty/Full, Half Full, and Program- 
mable Almost Full/Empty). 

Resetting the FIFO 

Upon power up, the FIFO must be reset with a master reset (MR) 
cycle. This causes the FIFO to enter the empty condition signified 
by the Empty flag (E/F) b eing L OW, and both the Programmable 
Almost Full/Empty flag (PAFE) and Half Full flag (HF) being 
HIGH. The read pointer, write pointer, jmd retransmitpointer are 
reset to zero. For a valid reset, read (R) and write (W) must be 
HIGH tRP w/tw pw before the falling edge and tRMR after the ris- 
ing edge of MR. 

Writing Data to the FIFO 

Data canjbe written to the FIFO when it is not FULli 11 ]. A falling 
edge of W initiates a write cycle. Data appearing at the inputs 
(Do-Dg) tsD before and tnD after the rising edge of W will be 
stored sequentially in the FIFO. 

Reading Data from the FIFO 

Data canbe read from the FIFO when it is not emptyt 12 ] . A falling 
edge of R initiates a read cycle. Data outputs (Qo~Qg) are in a 
high-impedance condition when the FIFO is empty and between 
read operations (R HIGH). The falling edge of R during the last 
read cyclebef ore the empty condition triggers a high-to-low transi- 
tion of E/F, prohibiting any further read operations until tRpp after 
a valid write. 


The retransmit feature is beneficial when transferring packets of 
data. It enables the receipt of data to be acknowledged by the re- 
ceiver and resent if necessary. Retransmission can start from any- 
where in the FIFO and be repeated without limitation. 

The retransmit methodology is as follows: mark the current value 
of the read pointer, after an error in subsequent read operations re- 
turn to that location and resume reading. This eff ectively resends 
all of the data from the mark point. When MARK is LOW, the cur- 
rent value of the read pointer is stored. This operation marks the 
beginning of the packet to be resent. When RT is LOW, the read 
pointeris updated with the mark location. During each subsequent 
read cycle, data is read and the read pointer incremented. 

Care must be taken when using the retransmit feature. Use the 
mark function such that the write pointer does not pass the mark 
pointer, because further write operations will overwrite data. 

Programmable Almost Full/Empty Flag 

The CY7C470/2/4 offer a variable offset for the Almost Empty and 
the Almost Full condition. The offset is loaded into the program- 
mable flag register (PFR) during a master reset cycle. While MR is 
LOW, the PFR can be loaded from Qg-Qo by pulsing R LOW or 
from Dg-Do by pulsing W LOW. The offset options are listed in 
Table 2. See Table 1 for a description of the six FIFO states. If the 
PFR is not loaded during master reset (R and W HIGH) the de- 
fault offset will be 256 words from Full and Empty. 


Notes: 

11. When the FIFO is less than half full, the flags make a LOW-to-HIGH 12. Full and emptystates can be decoded from the Half-Full (HF) and 

transition on the rising edge of W and make the HIGH-to-LO W tran- Empty/Full (E/F) flags, 

sition on the falling edge of R. If the FIFO is more than half full, the 
flags make the LOW-to-HIGH transition on theming edge of R and 
HIGH-to-LOW transition on the falling edge of W. 


5-124 



CY7C470 

CY7C472 

MUri press PRELIMINARY CY7C474 

■y SEMICONDUCTOR ==^===^==^^^===^^== 


Table 1. Flag Ttuth Tablet 13 ] 


HF 

E/F 

PAFE 

State 

CY77C470 
(8K x 9) 

Number of Words in 
FIFO 

CY77C472 
(16K x 9) 

Number of Words in 
FIFO 

Ct77C474 
(32K x 9) 

Number of Words in 
FIFO 

1 

0 

0 

Empty 

0 

0 

0 

1 

1 

0 

Almost Empty 

1 ^P 

1->P 

1->P 

1 

1 

1 

Less than Half Full 

P + 1 -> 4096 

P + 1 8192 

P + 1 16384 


1 

1 

Greater than Half Full 

4097 -> 8190 - P 

8193 16382 - P 

16385 -> 32766 - P 

0 

1 


Almost Full 

8191 - P -> 8191 

16383 - P 16383 

32767 - P 32767 

0 

0 

0 

Full 

8192 

16384 

32768 


Table 2. Programmable Almost Full/Empty Empty Options^ 4 ] 


D3 

D2 

D1 

DO 

PAFE Active when: 

P 

0 

0 

0 

0 

256 or less locations from Empty/Full (default) 

256 

0 

0 

0 

1 

16 or less locations from Empty/Full 

16 

0 


1 

0 

32 or less locations from Empty/Full 

32 

0 

0 

1 

1 

64 or less locations from Empty/Full 

64 

0 

1 


0 

128 or less locations from Empty/Full 

128 

0 

1 

0 

1 

256 or less locations from Empty/Full (default) 

256 

0 

1 

1 

0 

512 or less locations from Empty/Full 

512 

0 

1 

1 

1 

1024 or less locations from Empty/Full 

1024 

1 

0 

0 

0 

2048 or less locations from Empty/Full 

2048 

1 

0 

0 

1 

4098 or less locations from Empty/Fullt 15 ! 

4098 

1 

0 

1 

0 

8192 or less locations from Empty/Fultf 16 1 

8192 


Notes: 

13. See Table 2 for P values. 15. Only for CY7C472 and CY7C474. 

14. Almost flags default to 256 locations from Empty/Full. 16. Only for CY7C470. 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY77C470- 15DC 

D16 

Commercial 

CY77C470-15JC 

J65 

CY77C470-15LC 

L55 

CY77C470-15PC 

P15 

CY77C470-15DI 

D16 

Industrial 

CY77C470-15JI 

J65 

CY77C470-15PI 

P15 

20 

CY77C470-20DMB 

D16 

Military 

CY77C470-20LMB 

L55 

25 

CY77C470-25DC 

D16 

Commercial 

CY77C470-25JC 

J65 

CY77C470-25LC 

L55 

CY77C470-25PC 

P15 

CY77C470-25DI 

D16 

Industrial 

CY77C470-25JI 

J65 

CY77C470-25PI 

P15 

CY77C470-25DMB 

D16 

Military 

CY77C470-25LMB 

L55 

40 

CY77C470-40DC 

D16 

Commercial 

CY77C470-40JC 

J65 

CY77C470-40LC 

L55 

CY77C470-40PC 

P15 

CY77C470-40DI 

D16 

Industrial 

CY77C470-40JI 

J65 

CY77C470-40PI 

P15 

CY77C470-40DMB 

D16 

Military 

CY77C470-40LMB 

L55 


Speed 

(ns) 

Ordering Code 

Package 

■type 

Operating 

Range 

15 

CY77C472-15DC 

D16 

Commercial 

CY77C472-15JC 

J65 

CY77C472-15LC 

L55 

CY77C472-15PC 

P15 

CY77C472-15DI 

D16 

Industrial 

CY77C472-15JI 

J65 

CY77C472-15PI 

P15 

20 

CY77C472-20DMB 

D16 

Military 

CY77C472-20LMB 

L55 

25 

CY77C472-25DC 

D16 

Commercial 

CY77C472-25JC 

J65 

CY77C472-25LC 


CY77C472-25PC 

P15 

CY77C472-25DI 

D16 

Industrial 

CY77C472-25JI 

J65 

CY77C472-25PI 

P15 

CY77C472-25DMB 

D16 

Military 

CY77C472-25LMB 

L55 

40 

CY77C472-40DC 

D16 

Commercial 

CY77C472-40JC 

J65 

CY77C472-40LC 

L55 

CY77C472-40PC 

P15 

CY77C472-40DI 

D16 

Industrial 

CY77C472-40JI 

J65 

CY77C472-40PI 

P15 

CY77C472-40DMB 

D16 

Military 

CY77C472-40LMB 

L55 
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PRELIMINARY 


Ordering Information (continued) 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

15 

CY77C474-15DC 

D16 

Commercial 

CY77C474-15JC 

J65 

CY77C474-15LC 

L55 

CY77C474-15PC 

P15 

CY77C474-15DI 

D16 

Industrial 

CY77C474-15JI 

J65 

CY77C474-15PI 

P15 

20 

CY77C474-20DMB 

D16 

Military 

CY77C474-20LMB 

L55 

25 

CY77C474-25DC 

D16 

Commercial 

CY77C474-25JC 

J65 

CY77C474-25LC 

L55 

CY77C474-25PC 

P15 

CY77C474-25DI 

D16 

Industrial 

CY77C474-25JI 

J65 

CY77C474-25PI 

P15 

CY77C474-25DMB 

D16 

Military 

CY77C474-25LMB 

L55 

40 

CY77C474-40DC 

D16 

Commercial 

CY77C474-40JC 

J65 

CY77C474-40LC 

L55 

CY77C474-40PC 

P15 

CY77C474-40DI 

D16 

Industrial 

CY77C474-40JI 

J65 

CY77C474-40PI 

P15 

CY77C474-40DMB 

D16 

Military 

CY77C474-40LMB 

L55 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

Voh 

1,2,3 

VoL 

1,2,3 

Vih 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

los 

1,2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Icy 

9, 10, 11 

t A 

9, 10, 11 

Irv 

9, 10, 11 

tpw 

9, 10, 11 

tLZR 

9, 10, 11 

tDVR 

9, 10, 11 

tHZR 

9, 10, 11 

Ihwz 

9, 10, 11 

tSD 

9, 10, 11 

Ihd 

9,10,11 

Iefd 

9, 10, 11 

tHFD 

9, 10, 11 

tAFED 

9, 10, 11 

Irae 

9, 10, 11 

tWAF 

9, 10, 11 
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CY2901C 



CYPRESS 
SEMICONDUCTOR 


CMOS Four-Bit Slice 


Features 

• Pin compatible and functional equiva- 
lent to Am2901C 

• Low power 

• Vcc margin 
— 5V±10% 

— All parameters guaranteed over 
commercial and military operating 
temperature range 

• Performs eight operations on two 
4-bit operands 

• Infinitely expandable in 4-bit incre- 
ments 

• Four status flags: carry, overflow, neg- 
ative, zero 


• Capable of withstanding greater than 
2001V static discharge voltage 

Functional Description 

The CY2901 is a high-speed, expandable, 
4-bit wide ALU that can be used to imple- 
ment the arithmetic section of a CPU, pe- 
ripheral controller, or programmable con- 
troller. The instruction set of the CY2901 
is basic but yet so versatile that it can emu- 
late the ALU of almost any digital comput- 
er. 

The CY2901, as illustrated in the block 
diagram, consists of a 16-word by 4-bit du- 
al-port RAM register file, a 4-bit ALU and 
the required data manipulation and con- 
trol logic. 


The operation performed is determined by 
nine input control lines (lo to Is) that are 
usually inputs from an instruction register. 

The CY2901 is expandable in 4-bit incre- 
ments, has three-state data outputs as well 
as flag outputs, and can use either a full 
carry look-ahead or a ripple carry. 

TheCY2901 is a pin-compatible, function- 
ally equivalent, improved-performance re- 
placementfor the AM2901. 

The CY2901 is fabricated using an ad- 
vanced 1.2-micron CMOS process that 
eliminateslatch-up, provides ESD protec- 
tion over 2001V, and achieves superior 
performanceat low power dissipation. 




Selection Guide See last page for ordering information. 


Read Modify- Write Cycle (Min.) in ns 

Operating Ice (Max.) in mA 

Operating Range 

Part Number 

31 

140 

Commercial 

CY2901C 

32 

180 

Military 

CY2901C 
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Maximum Ratings 

(Above which the useful life maybe impaired.) 


Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 10 to Pin 30) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 0.5V to +7.0V 

Output Current into Outputs (LOW) 30 mA 


Static Discharge Voltage > 2001V 

(Per MIL-STD-883 Method 3015) 

Latch-Up Current (Outputs) > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Military^ 

— 55°Cto +125°C 

5V ±10% 


Notes: 

1. Ta is the “instant on” case temperature. 


Pin Definitions 

Signal Signal 

Name I/O Description Name I/O Description 


Aq - A3 


Bq - B3 


lo-ls 


Do - D3 


Y0-Y3 


OE 


CP 


I These four address lines select one of the regis- 
ters in the stack and output its contents on the 
(internal) A port. 

I These four address lines select one of the regis- 
ters in the sack and output its contents on the 
(internal) B port. This can also be the destina- 
tion address when data is written back into the 
register file. 

I These nine instruction lines select the ALU data 
sources (Io, i, 2), the operation to be performed 
(I3, 4 , 5), and what data is to be written into ei- 
ther the Q register or the register file (16, 7, s)- 

I These are four data input lines that may be se- 

lected by the Io, 1, 2 lines as inputs to the ALU. 

0 These are three-state data output lines that, 
when enabled, output either the output of the 
ALU or the data in the A latches, as determined 
by the code on the 16, 7, 8 lines. 

1 Output Enable. This is an active LOW input 
that controls the Yo - Y3 outputs. When this 
signal is LOW the Y outputs are enabled and 
when it is HIGH they are in the high-impedance 
state. 

I Clock Input. The LOW level of the clock writes 

data to the 16 x 4 RAM. The HIGH level of the 
clock writes data from the RAM to the A-port 
and B-port latches. The operation of the Q reg- 
ister is similar. Data is entered into the master 
latch on the LOW level of the clock and trans- 
ferred from master to slave when the clock is 
HIGH. 


Q3 I/O These two lines are bidirectional and are con- 

RAM3 trolled by the 16, 7, 8 inputs. Electrically they are 

three-state output drivers connected to the 
TTL-compatible CMOS inputs. 


03 

ram 3 

(cont.) 


Qo 

RAM 0 

Q, 

Cn + 4 

G, P 


OVR 


F = 0 


F 3 


I/O Outputs: When the destination code on lines 16, 

7, 8 indicates a shift left (UP) operation the 
three-state outputs are enabled and the MSB of 
the Q register is output on the Q3 pin and the 
MSB of the ALU output (F3) is output on the 
RAM3 pin. 

Inputs: When the destination code indicates a 
shift right (DOWN) the pins are the data inputs 
to the MSB of the Q register and the MSB of 
the RAM. 

I/O These two lines are bidirectional and function in 

a manner similar to the Q3 and RAM3 lines, 
except that they are the LSB of the Q register 
and RAM. 

I The carry-in to the internal ALU. 

O The carry-out from the internal ALU. 

O The carry generate and the carry propagate out- 
puts of the ALU, which may be used to perform 
a carry look-ahead operation over the 4 bits of 
the ALU. 

O Overflow. This signal is logically the exclusive- 

OR of the carry-in and the carry-out of the MSB 
of the ALU. This pin indicates that the result of 
the ALU operation has exceeded the capacity of 
the machine. It is valid only for the sign bit and 
assumes two’s complement coding for negative 
numbers. 

O Open collector output that goes HIGH if the 

data on the ALU outputs (Fo, 1, 2, 3) are all 
LOW. It indicates that the result of an ALU op- 
eration is zero (positive logic). 

O The most significant bit of the ALU output. 
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Electrical Characteristics Over the Operating Range (VccMin. = 4.5V, VccMax. = 5.5V)t 2 ] 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh — -3.4 mA 

2.4 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., 

Iql — 20 mA Commercial, 16 mA Military 


0.4 


Vffl 

Input HIGH Voltage 


2.0 

Vcc 


VlL 

Input LOW Voltage 


-3.0 

0.8 

V 

IlH 

Input HIGH Current 

Vcc = Max., V IN = Vcc 


10 

pA 

IlL 

Input LOW Current 

V C c = Max., Vin = GND 


- 10 

pA 

IoH 

Output HIGH Current 

Vcc = Min., V OH = 2.4V 

-3.4 


mA 

IoL 

Output LOW Current 

Vcc = Min., V OL = 0.4V 

Commercial 

20 


mA 

Military 

16 


mA 

loz 

Output Leakage Current 

Vcc = Max., Vout == GND or Vcc 

-40 

+40 

pA 

isc 

Output Short Circuit Current^ 3 ! 

Vcc — Max., Vqut = 0V 

-30 

-85 


!CC 

Supply Current 

V C c = Max. 

Commercial 


140 

B29H 

Military 


180 

mA 


Capacitance M 


Parameters 

Description 

Test Conditions 


Units 

Qn 

Input Capacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

5 

pF 

Cqut 

Output Capacitance 

7 

pF 


Notes: 

2. See the last page of this specification for Group A subgroup testing in- 4. Tested initially and after any design or process changes that may affect 

formation. these parameters. 

3. Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 


Output Loads used for AC Performance Characteristics 



2901 C-3 


VqUT O 


+5V 
\ 270Q 

T Cl 

2901 C-4 


All outputs except open drain 


Open drain (F = 0) 


Notes: 

1 . Cl = 50 pF includes scope probe, wiring and stray capacitance. 

2. Cl = 5 pF for output disable tests. 

3. Loads shown above are for commercial (20 mA) Iol specifications 
only. 



Commercial 

Military 

Ri 

203Q 

252Q 

r 2 

148Q 

174Q 
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CY2901C Guaranteed Commercial Range AC 
Performance Characteristics 

The tables below specify the guaranteed AC performance of these 
devices over the Commercial (0°C to 70 °C) operating tempera- 
ture range with Wqc varying from 4.5V to 5.5V. All times are in 
nanosecondsand are measured between the 1 .5 V signal levels. The 
inputs switch between 0V and 3 V with signal transition rates of IV 
per nanosecond. All outputs have maximum DC current loads. See 
previouspage for loading circuit information. 

This data applies to parts with the following numbers: 
CY2901CPC, CY2901CDC, CY2901CLC 


Combinatorial Propagation Delays. C L = 50 pFt 5 ] 


Tb Output 

Y 

f 3 

fn + 4 

G,P 

F = 0 

OVR 

RAM 0 

Qo 

From Input 

Y 

f 3 


G, P 

F = 0 

OVR 

ram 3 

q 3 

A, B Address 

40 

40 

40 

37 

40 

40 


— 

D 

30 

30 

30 


38 


30 

— 

c„ 

22 

22 

20 

— 

25 

22 

25 

— 

l012 

35 

35 

35 

37 

37 

35 

35 

— 

1345 

35 

35 

35 

35 


35 

35 

— 

*678 

25 

— 

— 

— 

— 

— 

26 

26 

A Bypass ALU (I = 2XX) 

35 

— 

— 

— 

— 

— 

— 

— 

Clock (LOW to HIGH) 

35 

35 

35 

35 

35 

35 

35 

28 


Cycle Time and Clock Characteristics 


CY2901- 

C 

Read-Modify-WHte Cycle (from selection 
of A, B registers to end of cycle) 

31 ns 

Maximum Clock Frequency to shift Q 
(50% duty cycle, I = 432 or 632) 

32 MHz 

Minimum Clock LOW Time 

15 ns 

Minimum Clock HIGH Time 

15 ns 

Minimum Clock Period 

31 ns 


For faster performance see CY7C901-23 specification. 


Set-Up and Hold Times Relative to Clock (CP) Inputt 5 ’ 








CP: \ 

v 

7^ 


Input 

Set-Up Time 
Before H t L 

Hold Time 

After H ^ L 

Set-Up Time 
Before L ^ H 

Hold Time 

After L ^ H 

A, B Source Address 

15 

1 

(Note 7) 

30, 15 + tpwL 
(Note 8 ) 

1 

B Destination Address 

15 

4 Do Not Change t 

1 

D 

— 

— 

25 

0 


— 

— 

20 

0 

I012 

— 

— 

30 

0 

I345 

— 

— 

30 

0 

*678 

10 

4 Do Not Change ^ 

0 

RAMq, 3 , Qo, 3 

— 

— 

12 

0 


Output Enable/Disable Times 


Output disable tests performed with Cl = 5 pF and measured to 0.5 V change of output voltage level. 


Device 

Input 

Output 

Enable 

Disable 

CY2901C 

OE 

Y 

23 

23 


Notes: 

5. A dash indicates a propagation delay path or set-up time constraint 
does not exist. 

6. Certain signals must be stable during the entire clock LOW time to 
avoid erroneous operation. This is indicated by the phrase “do not 
change.” 

7. Source addresses must be stable prior to the clock H^L transition to 
allow time to access the source data before the latches close. The A ad- 
dress may then be changed. The B address could be changed if it is not 


a destination; i.e. if data is not being written back into the RAM. Nor- 
mally A and B are not changed during the clock LOW time. 

8. The set-up time prior to the clock L t H transition is to allow time for 
data to be accessed, passed through the ALU, and returned to the 
RAM. It includes all the time form stable A and B addresses to the 
clock L + H transition, regardless of when the clock H t L transition 
occurs. 
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CY2901C Guaranteed Military Range AC 
Performance Characteristics 

The tables below specify the guaranteed AC performance of these 
devicesover the Military (- 55°Cto + 125°C)operatingtempera- 
ture range with Vcc varying from 4.5V to 5.5V. All times are in 
nanosecondsand are measured between the 1 ,5 V signal levels. The 
inputs switch between OV and 3 V with signal transition rates of IV 
per nanosecond. All outputs have maximum DC current loads. See 
“Electrical Characteristics” of this data sheet for loading circuit in- 
formation. 

This data applies to parts with the following numbers: 

CY2901CDMB For faster performance see CY7C901 -27 specification. 

Combinatorial Propagation Delays. Cl = 50 pFt 2 > 5 1 


To Output 

Y 

f 3 

C„ + 4 

G,P 

*3 

II 

0 

OVR 

ram 3 

q 3 

From Input 

Y 

f 3 

Cn + 4 

G,P 

*4 

II 

0 

OVR 

RAM 0 

Qo 

A, B Address 

48 

48 

48 

44 

48 

48 

48 

— 

D 

37 

37 

37 

34 

40 

37 

37 

— 

Cn 

25 

25 

21 

— 

28 

25 

28 

— 

l012 

40 

40 

40 

44 

44 

40 

35 

— 

1345 

40 

40 

40 

40 

40 

40 

40 

— 

1678 

29 

— 

— 

— 

— 

— 

29 

29 

A Bypass ALU (I = 2XX) 

40 

— 

— 

— 

— 

— 

— 

— 

Clock (LOW to HIGH) 

40 

40 

40 

40 

40 

40 

40 

33 


Set-Up and Hold Times Relative to Clock (CP) Inputs 6 i 








CP: S, 

v 

7 * 


Input 

Set-Up Time 
Before H t L 

Hold Time 

After H ^ L 

Set-Up Time 
Before L } H 

Hold Time 

After L^H 

A, B Source Address 

15 

2 

(Note 7) 

30, 15 + tpwL 
(Note 8) 

2 

B Destination Address 

15 

4 Do Not Change t 

2 

D 

— 

— 

25 

0 

Cn 

— 

— 

20 

0 

1012 

— 

— 

30 

0 

1345 

— 

— 

30 

0 

1678 

10 

4 Do Not Change ^ 

0 

RAMq, 3, Qo, 3 

— 

— 

12 

0 


Output Enable/Disable Times 

Output disable tests performed with Cl = 5 pF and measured to 0.5 V change of output voltage level. 


Cycle Time and Clock Characteristics^ 


CY2901- 

C 

Read- Modify- WHte Cycle (from selection 
of A, B registers to end of cycle) 

32 ns 

Maximum Clock Frequency to shift Q 
(50% duty cycle, I = 432 or 632) 

31 MHz 

Minimum Clock LOW Time 

15 ns 

Minimum Clock HIGH Time 

15 ns 

Minimum Clock Period 

32 ns 
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Ordering Information 


Read 
Modify- 
Write Cycle 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

31 

CY2901CDC 

D18 

Commercial 

CY2901CPC 

P17 

32 

CY2901CDMB 

D18 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

IlH 

1, 2,3 

IlL 

1,2,3 

lOH 

1,2,3 

lOL 

1,2,3 

loz 

1,2,3 

isc 

1,2,3 

!CC 

1,2,3 


Cycle Time and Clock Characteristics 


Parameters 

Subgroups 

Minimum Clock LOW Time 

7, 8 , 9, 10,11 

Minimum Clock HIGH Time 

7, 8 , 9, 10,11 


Combinational Propagation Delays 


Parameters 

Subgroups 

From A, B Address to Y 

7, 8 , 9, 10, 11 

From A, B Address to F 3 

7, 8 , 9, 10, 11 

From A, B Address to C n + 4 

7,8, 9, 10,11 

From A, B Address to G, P 

7, 8 , 9, 10,11 

From A B Address to F = 0 

7, 8 , 9, 10,11 

From A, B Address to OVR 

7, 8 , 9, 10, 11 

From A, B Address to RAMq, 3 

7, 8,9, 10,11 

From D to Y 

7, 8 , 9, 10,11 

From D to F 3 

7,8,9, 10,11 

From D to C n + 4 

7, 8 , 9, 10,11 

From D to G, P 

7, 8 , 9, 10,11 

From D to F = 0 

7,8, 9,10,11 

From D to OVR 

7,8, 9, 10,11 

From D to RAMq, 3 

7, 8 , 9, 10,11 


Combinational Propagation Delays (Continued) 


Parameters 

Subgroups 

From Cn to Y 

7, 8 , 9,10,11 

From Cn to F 3 

7, 8 , 9, 10,11 

From C n to C n + 4 

7, 8 , 9, 10,11 

FromC n toF = 0 

7, 8,9, 10,11 

From C n to OVR 

7, 8,9, 10,11 

From C n to RAMq, 3 

7, 8 , 9, 10,11 

From I 012 to Y 

7, 8 , 9, 10,11 

From I 012 to F 3 

7,8,9, 10,11 

From I 0 i 2 to Cn + 4 

7, 8,9, 10,11 

From I 012 to G, P 

7, 8 , 9, 10,11 

From I 012 to F = 0 

7, 8 , 9, 10,11 

From I 012 to OVR 

7,8,9, 10,11 

From I 012 to RAMq, 3 

7, 8 , 9, 10,11 

From I 345 to Y 

7, 8 , 9, 10,11 

From I 345 to F 3 

7, 8 , 9, 10,11 

From I 345 to C n + 4 

7, 8 , 9, 10, 11 

From I 345 to G, P 

7, 8,9, 10,11 

From I 345 to F = 0 

7, 8 , 9, 10,11 

From I 345 to OVR 

7, 8 , 9, 10,11 

From I 345 to RAMo, 3 

7, 8 , 9, 10,11 

Froml678to Y 

7,8,9, 10,11 

From 1678 to RAMq, 3 

7, 8 , 9, 10,11 

FromI 678 to Q 0 ,3 

7, 8 , 9, 10,11 

From A Bypass ALU to Y (I = 2XX) 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to Y 

7,8,9, 10,11 

From Clock LOW to HIGH to F 3 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to C n + 4 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to G, P 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to F = 0 

7,8,9, 10,11 

From Clock LOW to HIGH to OVR 

7, 8,9, 10,11 

From Clock LOW to HIGH to RAMo, 3 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to Qq. 3 

7, 8,9, 10,11 


6-6 



















































































SEMICONDUCTOR 


Set-Up and Hold Times Relative to Clock (CP) Input 


Parameters 

Subgroups 

A, B Source Address 

Set-Up Time Before H ♦ L 

7, 8, 9, 10,11 

A, B Source Address 

Hold Time After H^L 

7, 8, 9, 10, 11 

A, B Source Address 

Set-Up Time Before L | H 

7,8, 9, 10,11 

A, B Source Address 

Hold Time After L ) H 

7, 8, 9, 10,11 

B Destination Address 

Set-Up Time Before H ^ L 

7, 8, 9, 10,11 

B Destination Address 

Hold Time After H | L 

7,8, 9, 10,11 

B Destination Address 

Set-Up Time Before L | H 

7, 8, 9, 10,11 

B Destination Address 

Hold Time After L^H 

7,8, 9, 10,11 

D Set-Up Time Before L t H 

7, 8, 9, 10,11 

D Hold Time After L*H 

7,8, 9, 10,11 

Cn Set-Up Time Before L t H 

7, 8, 9, 10, 11 

C„ Hold Time After L* H 

7, 8, 9, 10,11 

I 012 Set-Up Time Before L ^ H 

7, 8, 9, 10, 11 

I 012 Hold Time After L*H 

7, 8,9, 10,11 

I345 Set-Up Time Before L t H 

7, 8, 9, 10,11 

I345 Hold Time After L| H 

7, 8, 9, 10,11 

Ig 78 Set-Up Time Before H^L 

7, 8, 9, 10,11 

1678 Hold Time After H ^ L 

7, 8, 9, 10,11 

1678 Set-Up Time Before L t H 

7, 8, 9, 10,11 

I 67 8 Hold Time After L*H 

7, 8, 9, 10,11 

RAMq, RAM3, Qo, Q3 

Set-Up Time Before L + H 

7, 8, 9, 10, 11 

RAMo, RAM3, Qo, Q3 

Hold Time After L t H 

7, 8, 9, 10,11 
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CMOS Micro Program 
Sequencers 


Features 

• Fast 

— CY2909A/llAhas a 40-ns (min.) 
clock-to-output cycle time (com- 
mercial) 

— CY2909/11 has a 40-ns (min.) 
clock-to-output cycle time (mili- 
tary) 

• Low power 

— Ice (max.) = 70 mA (commercial) 

— Ice (max.) = 90 mA (military) 

• V C c margin 

— 5V±10% 

— All parameters guaranteed over 
commercial and military operating 
temperature range 


• Infinitely expandable in 4-bit incre- 
ments 

• Capable of withstanding >200 IV stat- 
ic discharge voltage 

• Pin compatible and functional equiva- 
lent to AMD AM2909A/AM29I1A 

Functional Description 

The CY2909A and CY2911A are high- 
speed, four-bit-wide address sequencers 
intended to control the sequence of execu- 
tionofmicro-instructionscontained in mi- 
croprogram memory. They may be con- 
nected in parallel to expand the address 
width in 4-bit increments. Both devices are 
implementedin high-performance CMOS 
for optimum speed and power. 

The CY2909A can select an address from 
any of four sources. They are: (1) a set of 


four external direct inputs (D*); (2) exter- 
nal data stored in an internal register (Rj); 

(3) a four-word-deep push/pop stack; or 

(4) a program counter register (which usu- 
ally contains the last address plus one). 
The push/pop stack includes control lines 
so that it can efficiently execute nested 
subroutine linkages. Each of the four out- 
puts ( Y i) can be ORed with an external in- 
put for c ondition al skip or branch instruc- 
tions. A ZERO input line forces the out- 
puts to all zeros. The outputs are tri-state, 
controlled by the output enable (OE) in- 
put. 

The CY291 1 A is an identical circuit to the 
CY2909A, except the four OR inputs are 
removed and the D and R inputs are tied 
together. The CY2911A is available in a 
20-pin, 300-mil package. The CY2909A is 
available in a 28-pin, 600-mil package. 


Logic Block Diagram 


Pin Configurations 


R (2909A ONLY) PUSH/POP 



Y 0 Y, Y 2 Y 3 C n C n + 4 


2909A-1 
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CY2909A 

CY2911A 



Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current, into Outputs (LOW) 30 mA 


Static Discharge Voltage >2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5 V ±10% 

Military! 1 ] 

— 55° C to + 125°C 

5V ±10% 


Electrical Characteristics Over the Operating Range! 2 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ion = — 2.0 mA 

Commercial 



V 

Vcc =: Min., Iqh - ~ 10 mA 

Military 

2.4 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql = 16.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

VlL 

Input LOW Voltage 


-2.0 

0.8 

V 

Iix 

Input Load Current 

GND < Vi < Vcc 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vo <. Vcc. Output Disabled 

-20 

+20 

pA 

los 

Output Short Circuit Current! 3 ! 

Vcc = Max., Vout =: GND 

-30 

- 85 

mA 

Icc 

Vcc Operating Supply Current 

Vcc = Max., Iqut = 0 mA 



70 

mA 

mm 


90 


Capacitance W 


Parameters 

Description 

Test Conditions 

Max. 

Units 

On 

Input Capacitance 

T A = 25°C,f = 1MHz, 

V CC = 5.0V 

5 

pF 

QdUT 

Output Capacitance 

7 

pF 


Notes: 

1 . Ta is the “instant on” case temperature. 3. Not more than 1 output should be shorted at one time . Duration of the 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 4. Tested initially and after any design or process changes that may affect 

these parameters. 



AC Test Loads and Waveforms 


R1 


5V o- 
OUTPUfo- 


50 pF 


1 1 


INCLUDING -=b- ~~ 

JIG AND " 

SCOPE 

(a) 


R1 


5V o— 
OUTPUT o- 


5pF -T- 


3.0V 


R2 


GND ' 


A 


INCLUDING -±r 
JIG AND " 

SCOPE 

(b) 2909A - 


<.5 ns - 


90% 

10% 

k 


10% 


-►I 5 ns 



Commercial 

Military 

R1 

254Q 

258Q 

R2 

187Q 

216Q 
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CY2909A 

CY2911A 



=S=5-.ir CYPRESS 
IgT r SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged 



Commercial 

Military 

Units 

Minimum Clock LOW Time 

20 

20 

ns 

Minimum Clock HIGH Time 

20 

20 

ns 

MAXIMUM COMBINATORIAL PROPAGATION DELAYS ] 

From Input To: 

Y 

Cn + 4 

Y 

Qi + 4 

ns 

Di 

17 

22 

20 

25 

ns 

So, Si 

29 

34 

29 

34 

ns 

ORj (CY2909A) 

17 

22 

20 

25 

ns 

Cn 

— 

14 

■ — 

16 

ns 

ZERO 

29 

34 

30 

35 

ns 

OE LOW to Output 

25 

— 

25 

— 

ns 

OE HIGH to High ZN 

25 

— 

25 

— 

ns 

Clock HIGH, S 0 , Si =LH 

39 

44 

45 

50 

ns 

Clock HIGH, S 0 , Si = LL 

39 

44 

45 

50 

ns 

Clock HIGH, S 0 , Si = HL 

44 

49 

53 

58 

ns 

MINIMUM SET-UP AND HOLD TIMES (All Times Relative to Clock LO W-to-HIGH Transition) ! 

From Input 

Set-Up 

Hold 

Set-Up 

Hold 


RE 

19 

4 

19 

5 

ns 

Rjl 6 ! 

10 

4 

12 

5 

ns 

Push/Pop 

25 

4 

27 

5 

ns 

FE 

25 

4 

27 

5 

ns 

Cn 

18 

4 

18 

5 

ns 

Di 

25 

0 

25 

0 

ns 

OR, (CY2909A) 

25 

0 

25 

0 

ns 

So, Si 

25 

0 

29 

0 

ns 

ZERO 

25 

0 

29 

0 

ns 


Notes: 

5 . Output Loading as in part (b) of AC Test Loads and Waveforms. 6. Rj and D j are internally connected on the CY 29 1 1 A. Use Rj set-up and 

hold times for Dj inputs. 


Switching Waveforms 


CLOCK 


INPUT 
(EXCEPT OE) 


OUTPUT 
(Y,C n + 4 ) 


JT 


MIN CLOCK HIGH 


MIN CLOCK LOW 




JC, 


xxxxxx 


SET-UP TO CLOCK 


HOLD 
TIMES . 




— INPUT TO OUTPUT - 
CLOCK TO OUTPUT 




2909A-8 
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WM CYPRESS 
• = SEMICONDUCTOR 


Ordering Information 


Ordering Code 

Package 

Type 

Operating 

Range 

CY2909ADC 

D16 

Commercial 

CY2909ALC 

L64 

CY2909APC 

P15 

CY2909ADMB 

D16 

Military 

CY2909ALMB 

L64 


CY2909A 

CY2911A 


Ordering Code 

Package 

Type 

Operating 

Range 

CY2911ADC 

D 6 

Commercial 

CY2911ALC 

L61 

CY2911APC 

P5 

CY2911ADMB 

D 6 

Military 

CY2911ALMB 

L61 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1, 2,3 

VilMux. 

1,2,3 

Iix 

1,2,3 

!oZ 

1,2,3 

los 

1, 2,3 

Icc 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Minimum Clock LOW Time 

7, 8 , 9, 10, 11 

Minimum Clock HIGH Time 

7, 8 , 9, 10,11 

MAXIMUM COMBINATORIAL PROPAGATION DELAYS | 

DitoY 

7, 8 , 9, 10,11 

Di to C n + 4 

7, 8 , 9, 10,11 

So, Sj to Y 

7, 8 , 9, 10,11 

So, Si to Cn + 4 

7, 8 , 9, 10,11 

ORi (2909 A) to Y 

7, 8 , 9, 10, 11 

ORj (2909 A) to C n + 4 

7, 8 , 9, 10, 11 


7, 8 , 9, 10, 11 


7, 8 , 9, 10, 11 

Clock HIGH, S 0 , Si = LH to Y 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = LH to C n+4 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = LL to Y 

7, 8 , 9, 10,11 

Clock HIGH, So, Si = LL to C n +4 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = HL to Y 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = HL to C n+4 

7, 8 , 9, 10,11 


Parameters 

Subgroups 

MINIMUM SET-UP AND HOLD TIMES | 

RE Set-Up Time 

7, 8 , 9, 10,11 

RE Hold Time 

7,8,9,10,11 , 

Push/Pop Set-Up Time 

7, 8 , 9, 10, 11 

Push/Pop Hold Time 

7, 8 , 9, 10, 11 

FE Set-Up Time 

7, 8 , 9, 10, 11 

FE Hold Time 

7, 8 , 9, 10, 11 

Q Set-Up Time 

7, 8 , 9, 10,11 

Cn Hold Time 

7, 8 , 9, 10, 11 

Di Set-Up Time 

7, 8 , 9, 10, 11 

Di Hold Time 

7, 8 , 9, 10, 11 

ORi (2909 A) Set-Up Time 

7, 8 , 9, 10, 11 

ORi (2909A) Hold Time 

7, 8 , 9, 10, 11 

So, Si Set-Up Time 

7, 8 , 9, 10, 11 

So, Si Hold Time 

7, 8 , 9, 10,11 

ZERO Set-Up Time 

7, 8 , 9, 10, 11 

ZERO Hold Time 

7, 8 , 9, 10, 11 
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CY2910A 



CYPRESS 
SEMICONDUCTOR 


CMOS Microprogram 
Controller 


Features 

• Fast 

— CY2910AC has a 50-ns (min.) clock 
cycle; commercial 
— CY2910AM has a 51-ns (min.) 
clock cycle; military 

• Low power 

— Ice (max.) = 170 mA 

• Vcc margin of 5V ±10% commercial 
and military 

• Sixteen powerful micro-instructions 

• Three output enable controls for 
three-way branch 

• TWelve-bit address word 

• Four sources for addresses: micropro- 
gram counter (MFC), branch address 
bus, 9-word stack internal holding 
register 


• Internal 9-word by 12-bit stack can be 
used for subroutine return address or 
data storage 

• 12-bit internal loop counter 

• Capable of withstanding greater than 
2001V static discharge voltage 

• Pin compatible and functional equiva- 
lent to the Am2910A and Am29C10A 

Functional Description 

The CY2910A is a standalone micropro- 
gram controller that selects, stores, re- 
trieves, manipulates, and tests addresses 
that control the sequence of execution of 
instructions stored in an external memory. 
All addresses are 12-bit binary values that 
designate an absolute memory location. 

The CY2910A, as illustrated in the block 
diagram, consists of a 9-word by 12-bit 
LIFO (Last-In-First-Out) stack and SP 
(Stack Pointer), a 12-bit RC (Register/ 
Counter), a 12-bit MPC (Microprogram 


Counter) and incrementer, a 12-bit-wide 
by 4-input multiplexer, and the required 
data manipulation and control logic. 

The operation performed is determined by 
four input instruction lines (Io to I 3 ) that in 
turn select the (internal) source of the next 
micro-instruction to be fetched. This ad- 
dress is output on_the Yo - Yu p ins. Two 
additionalinputs (CC and CCEN) are pro- 
vided that are examined during certain in- 
structions and enable the user to make the 
execution of the instruction either uncon- 
ditional or dependent upon an external 
test. 

The CY2910A is a pin-compatible, func- 
tional-equivalent, improved-performance 
replacementfor the Am2910A. 

The CY2910A is fabricated using an ad- 
vanced 1.2-micron CMOS process that 
eliminateslatch-up, results in ESD protec- 
tion over 2001V, and achieves superior 
performanceand low-power dissipation. 


Logic Block Diagram 


RLD 

o- 


1 




REGISTER/ . 
COUNTER N" 
RC 






il 


h-oo 

Qoo 

2on 

pe w y 


OE 

O- 


5 


ZERO 

DETECTOR 


Pin Configuration 



STACK 

> 

POINTER 






9-WORD X 12-BIT 
STACK 


> 

OUT 


37 


F MPC 
MULTIPLEXER 


PUSH/POP/HOLD/CLEAR 


1> MICROPROGRAM 
COUNTER 
REGISTER 




INCREMENTER 


000 


DATA PATH 

CONTROL LINES 


DIP 

Top View 


v 4 C 1 
d 4 C 2 
v 5 c 3 
P 5 II 4 
VECT C 5 
PL C 6 
MAP C 7 

l 3 C 8 
l 2 C 9 
V C C C 10 
h C 11 
lo C 12 
CCEN C 13 
CC C 14 
RLD C 15 
FULL C 16 
D 6 C 17 
Y 6 C 18 
D 7 C 19 
Y 7 C 20 


40 m D 3 
39 □ y 3 
38 □ D 2 
37 □ Y 2 
36 □ Di 
35 □ Yi 
34 □ D 0 
33 □ Y 0 
32 □ Cl 
31 □ CP 
30 □ GND 
29 □ OE 
28 □ Yu 
27 □ Du 
26 □ Y 10 
25 □ Dio 
24 □ Y 9 
23 □ Dg 
22 □ Y 8 
21 □ D 8 


2901 A-2 


Selection Guide 


Minimum Clock Cycle (ns) 

Stack Depth (words) 

Operating Range 

Part Number 

50 

9 

Commercial 

CY2910AC 

51 

9 

Military 

CY2910AM 
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CY2910A 



^^CTPRESS 
F SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential 

(Pin 10 to Pin 30) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -3.0Vto+7.0V 


Output Current into Outputs (LOW) 30 mA 

Static Discharge Voltage >2001V 

(Per MIL-STD-883 Method 3015) 


Latch-Up Current (Outputs) > 200 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Military^ 

- 55°C to + 125°C 

5V ±10% 


Electrical Characteristics Over Commercial and Military Operating Ranged’ 3 1 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 1.6 mA 

mm 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 8 mA 


0.5 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

VlL 

Input LOW Voltage 


-3.0 

0.8 

V 

IlH 

Input HIGH Current 

Vcc = Max., Vin = Vcc 


10 

pA 

IlL 

Input LOW Current 

Vcc = Max., Vin = GND 


- 10 

pA 

IOH 

Output HIGH Current 

Vcc = Min., Voh = 2.4V 

- 1.6 


mA 

IOL 

Output LOW Current 

V C c = Min., V OL = 0.5 V 

8 


mA 

loz 

Output Leakage Current 

Vcc = Max., Vout = GND or Vcc 

-40 

+40 

\lA 

isc 

Output Short Circuit Current^ 

Vcc = Max., Vout = 0V 


-85 

mA 

lee 

Supply Current 

Vcc = Max. 


170 

mA 


Capacitance ^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

8 

pF 

CqUT 

Output Capacitance 

10 

pF 


Output Load for AC Performance Characteristics^ 6 7 1 


All Outputs 

+5V 



2901 A-3 


Notes: 

1 . Ta is the “instant on” case temperature. 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. V C c Min. = 4.5 V, V C c Max. = 5.5V 

4. Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 


Switching Waveforms 



5 . Tested initially and after any design or process changes that may affect 
these parameters. 

6. Cl = 50 pF includes scope probe, wiring, and stray capacitance. 

7. Cl = 5 pF for output disable tests. 
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CY2910A 



CYPRESS 

SEMICONDUCTOR 


Guaranteed AC Performance Characteristics 

The tables below specify the guaranteed AC performance of the 
CY2910Aover the commercial (0°C to +70°C) and the military 
( - 55 0 C to + 125 ° C) temperature ranges with Vcc varying from 
4.5V to 5.5V. All times are in nanoseconds and are measured be- 
tween the 1.5 V signal levels. 

The inputs switch between 0 V and 3 V with signal transition rates of 
IV per nanosecond. All outputs have maximum DC current loads. 


Combinatorial Propagation Delays (C L = 50 pF)i 2 > 8 i 


To Output 

Commercial 

Military 

From Input 

Y 

PL, VECT, MAP 

FULL 

Y 

PL, VECT, MAP 

FULL 

D 0 - Du 


— 

■ 


— 

— 

I 0 -I 3 

35 

30 



35 

— 

CC 

30 

— 

■ 


— 

— 

CCEN 

30 

— 



— 

— 

CP I = 8, 9, 15 
(Note 9) 


— 

Hi 

— 

— 

35 

CP All Other I 

40 

— 

31 

46 

— 

35 

OE 

25 

— 

— 

25 

— 

— 

(Note 10) 

27 



30 




Clock Requirements t 2 ’ 8 5 



Commercial 

Military 

Minimum Clock LOW 

20 

25 

Minimum Clock HIGH 

20 

25 

Minimum Clock Period I = 14 

50 

51 

MinimumClock Period I = 8, 9, 15P1 

50 

50 


Minimum Set-Up and Hold Times Relative to clock LOW-to-HIGH transition (Cl = 50 pF)f 2 l 



Commercial 

Military 

Set-Up 

Hold 

Set-Up 

Hold 

DI t RC 

16 

0 

16 

0 

DI t MPC 

30 

0 

30 

0 

I0-I3 

35 

0 

38 

0 

CC 

24 

0 

35 

0 

CCEN - 

24 

0 

35 

0 

Cl 

18 

0 

18 

0 

RLD 

19 

0 

20 

0 


Notes: 

8. A dash indicates that a propagation delay path or set-up time does not 
exist. 

9. These instructions are dependent upon the register/counter. Use the 
shorter delay times if the previous instruction either does not change 


the register/counter or could only decrement it. Us e the l onger delay 
if the instruction prior to the clock was 4 or 12 or if RLD was LOW. 
10 . The enable/disable times are measured to a 0.5 V change on the output 
voltage level with Cl = 5 pF. 
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CY2910A 


ssjgSB^Sg. 1 : 

19P^ CYPRESS 
~+-rW SEMICONDUCTOR 


Table of Instructions 


I3-I0 

Mnemonic 

Name 

REG/ 

CNTR 

Contents 

Result 

Fail 

CCEN = L and CC = H 

CCEN = H or CC = L 

REG/ 

CNTR 

Enable 

Y 

STACK 

Y 

STACK 

0 

JZ 

Jump Zero 

X 

0 

Clear 

0 

Clear 

Hold 

PL 

1 

CJS 

CondJSBPL 

X 

PC 

Hold 

D 

Push 

Hold 

PL 

2 

JMAP 

Jump Map 

X 

D 

Hold 

D 

Hold 

Hold 


3 

CJP 

Cond Jump PL 

X 

PC 

Hold 

D 

Hold 

Hold 

mm 

4 

PUSH 

Push/Cond LD CNTR 

X 

PC 

Push 

PC 

Push 

(Note 11) 

PL 

5 

JSPR 

Cond JSB R/PL 

X 

R 

Push 

D 

Push 

Hold 

PL 

6 

CJV 

Cond Jump Vector 

X 

PC 

Hold 

D 

Hold 

Hold 

Vect 

7 

JRP 

Cond Jump R/PL 

X 

R 

Hold 

D 

Hold 

Hold 

PL 

8 

RFCT 

Repeat Loop, 

CNTR 7^0 

7^0 

F 

Hold 

F 

Hold 

Dec 

PL 

=0 

PC 

Pop 

PC 

Pop 

Hold 

PL 

9 

RPCT 

Repeat PL, 

CNTR#0 

^ 0 

D 

Hold 

D 

Hold 

Dec 

PL 

=0 

PC 

Hold 

PC 

Hold 

Hold 

PL 

10 

CRTN 

CondRTN 

X 

PC 

Hold 

F 

Pop 

Hold 

PL 

11 

CJPP 

Cond Jump PL & Pop 

X 

PC 

Hold 

D 

Pop 

Hold 

PL 

12 

LDCT 

LD Cntr & Continue 

X 

PC 

Hold 

PC 

Hold 

Load 

PL 

13 

LOOP 

Test End Loop 

X 

F 

Hold 

PC 

Pop 

Hold 

PL 

14 

CONT 

Continue 

X 

PC 

Hold 

PC 

Hold 

Hold 

PL 

15 

TWB 

Three-Why Branch 

7^0 

F 

Hold 

PC 

Pop 

Dec 

PL 

=0 

D 

Pop 

PC 

Pop 

Hold 

PL 


H = HIGH 
L = LOW 
X = Don’t Care 
Note: 

11. If CCEN = L and CC = H, then hold; else load. 


Ordering Information 


Clock Cycle 
(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

50 

CY2910A— DC 

D18 

Commercial 

CY2910A-JC 

J67 

CY2910A— LC 

L67 

CY2910A— PC 

P17 

51 

CY2910A— DMB 

D18 

Military 

CY2910A-LMB 

L67 
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CY2910A 



MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1, 2,3 

Vffl 

1,2,3 

ViL Max. 

1,2,3 

Iffl 

1, 2,3 

IlL 

1,2,3 

lOH 

1,2,3 

lOL 

1,2,3 

loz 

1,2,3 

J SC 

1,2,3 

l CC 

1,2,3 


Clock Requirements 


Parameters 

Subgroups 

Minimum Clock LOW 

7, 8 , 9, 10, 11 


Minimum Set-Up and Hold Times 


Parameters 

Subgroups 

DI t RC Set-Up Time 

7, 8 , 9, 10,11 

DI t RC Hold Time 

7, 8 , 9, 10, 11 

DI t MPC Set-Up Time 

7, 8,9, 10,11 

DI t MPC Hold Time 

7, 8 , 9, 10,11 

Io - I 3 Set-Up Time 

7, 8 , 9, 10,11 

Iq - I 3 Hold Time 

7, 8,9, 10,11 

CC Set-Up Time 

7, 8 , 9, 10,11 

CC Hold Time 

7, 8 , 9, 10,11 

CCEN Set-Up Time 

7, 8 , 9, 10, 1 1 

CCEN Hold Time 

7, 8 , 9, 10,11 

Cl Set-Up Time 

7, 8,9, 10,11 

Cl Hold Time 

7,8,9, 10, 11 

RLD Set-Up Time 

7, 8 , 9, 10,11 

RLD Hold Time 

7, 8 , 9, 10,11 


Combinational Propagation Delays 


Parameters 

Subgroups 

From Do - Du to Y 

7, 8 , 9, 10,11 

From Io - I 3 to Y 

7, 8 , 9, 10, 11 

From I 0 - I 3 to PL, VECT, MAP 

7, 8 , 9, 10, 11 

From CC to Y 

7, 8 , 9, 10, 11 

From CCEN to Y 

7, 8 , 9, 10, 11 

From CP (I = 8, 9, 15) to FULL 

7, 8 , 9, 10,11 

From CP (All Other I) to Y 

7, 8 , 9, 10,11 

From CP (All Other I) to FULL 

7, 8 , 9, 10,11 


Document#: 38-00010-B 


6-16 







































CY7C510 



W SEMICONDUCTOR 16 x 16 Multiplier 

Accumulator 


Features 

• Fast 

— CY7C510— 45 has a 45-ns (max.) 

clock cycle (commercial) 

— CY7C510-55 has a 55-ns (max.) 
clock cycle (military) 

• Low power 

— Ice (max. at 10 MHz) = 100 mA 
(commercial) 

— Ice (max. at 10 MHz) = 110 mA 
(military) 

• Vcc margin 5V ± 10% 

• All parameters guaranteed over com- 
mercial and military operating tem- 
perature range 


• 16 x 16 bit parallel multiplication with 
accumulation to 35-bit result 

• TVvo’s complement or unsigned magni- 
tude operation 

• Capable of withstanding greater than 
1001V static discharge voltage 

• Pin compatible and functional equiva- 
lent to Am29510 and TMC2110 

Functional Description 

The CY7C510 is a high-speed 16 x 16 par- 
allel multiplier accumulator that operates 
with a 45-ns clocked multiply accumulate 
(MAC) time (22-MHz multiply accumu- 
late rate). The operands may be specified 
as either two’s complement or unsigned 
magnitude 16-bit numbers. The accumula- 
tor functions include loading the accumu- 


lator with the current product, adding or 
subtracting the accumulator contents and 
the current product, or preloading the ac- 
cumulatorfrom the external world. 

All inputs (data and instruction) and out- 
puts are registered. These independently 
clocked registers are positive edge-trig- 
gered D-type flip-flops. The 35-bit accu- 
mulator/output register is divided into a 
3-bit extended product (XTP), a 16-bit 
most significant product (MSP), and a 
16-bit least significant product (LSP). The 
XTP and the MSP have dedicated ports for 
three-state output; the LSP is multiplexer 
with the Y-input. The 35-bit accumulator/ 
output register may be preloaded through 
the bidirectional output ports. 



Selection Guide 


Maximum Multiply- 

Commercial 

AccumulateTime (ns) 

Military 
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Functional Description (continued) 

The CY7C5 10 incorporates a 16-bit parallel multiplier followed by 
a 35-bit accumulator. All inputs (data and instruction) and outputs 
are registered. The 7C510 is divided into four sections: the input 
section, the 16 x 16 asynchronous multiplier array, the accumula- 
tor, and the output/preload section. 

The input section has two 16-bit operand input registers for the S 
and Y operands, clocked by the rising edge of CLK X and CLK Y, 
respectively. The four-bit instruction register (TC, RND, ACC, 
SUB) is clocked by the rising edge of the logical OR of CLK X and 
CLK Y. 

The 16 x 16 asynchronous multiplier array produces the 32-bit 
product of the input operands. Either two’s complement or un- 
signed magnitude operation is selected, based on instruction bit 
TC. If rounding is selected, (RND = 1), a “1” is added to the MSB 
of the LSP (position P 15 ). The 32-bit product is zero-filled or sign- 
extended as appropriate and passed as a 35-bit number to the accu- 
mulatorsection. 

The accumulator function is controlled by ACC, SUB, and PREL. 
Four functions may be selected: the accumulator may be loaded 
with the current product; the product maybe added to the accumu- 
lator contents; the accumulator contents may be subtracted from 
the current product; or the accumulator may be preloaded from 
the bidirectional ports. 

The output/preload section contains the accumulator/output regis- 
ter and the b idirec t ional p orts. This se ction is controlled by the sig- 
nals PREL, OEX, OEM, and OEL. When PREL is HIGH, the 
output buffe rs ar e in h igh-impedance state. When the controls 
OEX, OEM, and OEL are also HIGH, data present at the output 
pins will be preloaded into the appropriate accumula tor register a t 
the rising edge of CLK P. When PREL is LOW, the OEX, OEM, 
and OEL signals are enable controls for their respective three- 
state output ports. 

Pin Configurations 



PGA 


Top View 


LCC/PLCC 
Top View 


X 15 

OEL 
RND 
SUB 
ACC 
CLK X 
CLK Y 
V CC 

V CC 

V CC 

Vcc 
TC 
OEX 
PREL 
OEM 
CLK P 
P34 



(ONrOOllDNffl 

COCOCOCOCVICVICMOl 

Q-Q-Q-Q.Q-Q.Q-Q- 


KJtniMr- 
CM CM CM CM CM 
0- Q. Q. Q- 0. 


O CD 


CM 1- 


0- Q. 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Ambient Temperature Under Bias - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Input Voltage -0.5Vto+7.0V 

DC Voltage Applied to Outputs - 0.5 V to Vcc Max. 

Output Current into Outputs (LOW) 10 mA 

Static Discharge Voltage >1001V 

(Per MIL-STD-883 Method 3015) 


Preload Function Table 


PREL 

OEX 

OEM 

1 

Output Register 

XTP 

MSP 

LSP 

0 

0 

0 

0 

Q 

Q 

Q 

0 

0 

0 

1 

Q 

Q 

Z 

0 

0 

1 

0 

Q 

Z 

Q 

0 

0 

1 

1 

Q 

Z 

Z 

0 

1 

0 

0 

Z 

Q 

Q 

0 

1 

0 

1 

Z 

Q 

Z 

0 

1 

1 

0 

Z 

z 

Q 

0 

1 

1 

1 

Z 

z 

Z 

1 

0 

0 

0 

Z 

z 

Z 

1 

0 

0 

1 

Z 

z 

PL 

1 

0 

1 

0 

Z 

PL 

Z 

1 

0 

1 

1 

Z 

PL 

PL 

1 

1 

0 

0 

PL 

z 

Z 

1 

1 

0 

1 

PL 

z 

PL 

1 

1 

1 

0 

PL 

PL 

Z 

1 

1 

1 

1 

PL 

PL 

PL 


Z = Output buffers at high impedance (disabled). 

Q = Output buffers at low impedance. Contents of output register 
available through output ports. 

PL = Output disabled. Preload data supplied to the output pins will be 
loaded into the output register at the rising edge of CLK P. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Military^ 

- 55°Cto +125°C 

5V ±10% 


Notes: 

1. Ta is the “instant on” case temperature. 


Accumulator Function Table 


PREL 

ACC 

SUB 

P 

Operation 

L 

L 

X 

Q 

Load 

L 

H 

L 

Q 

Add 

L 

H 

H 

Q 

Subtract 

H 

X 

X 

PL 

Preload 
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Pin Definitions 

Signal 

Name I/O Description 

X15 - Xo I X-Input Data. This 16 -bit number may be 

interpreted as two’s complement or unsigned 
magnitude. 

Y15 — Yo I/O Y-Input Data/LSP Output Data. When this 

(Pl5 - Po) port is used to input a Y value, the 16 -bit 

number may be interpreted as two’s comple- 
ment or unsigned magnitude. This bidirec- 
tional port is multiplexed with the LSP out- 
put (P15 - Po), and can also be used to pre- 
load the LSP register. 

P34 - P32 I/O Extended Product (XTP) Output Data. This 
port is bidirectional. The extended product 
emerges through this port. The XTP register 
may also be preloaded through this port. 

P31 ~ Pl6 I/O MSP Output Data. This port is bidirectional. 

The most significant product emerges 
through this port. The MSP register may also 
be preloaded through this port. 

P15 - Po I/O LSP Output Data. This port is bidirectional. 

The least significant product emerges 
through this port. The LSP register may also 
be preloaded through this port. 

CLK X I X-Register Clock. X-Input data are latched 
into the X-register at the rising edge of CLK 

X. 

CLK Y I Y -Register Clock. Y-Input data are latched 

into the Y-register at the rising edge of CLK 

Y. 

CLK P I Product Register Clock. XTP, MSP, and LSP 

are latched into their respective registers at 
the rising edge of CLK P. If preload is se- 
lected, these registers are loaded with the 
preload data at the output pins via the bidi- 
rectional ports. If preload is not selected, 
these registers are loaded with the current 
accumulatedproduct. 

OEX I Output Enable Extended. When LOW, the 

extended product bidirectional port is en- 
abled for output. When HIGH, the output 
drivers are disabled (high impedance) and 
the XTP port may be used for preloading. 

See Preload Function Table. 

OEM I Output Enable Most. When LOW, the MSP 
bidirectional port is enabled for output. 
When HIGH, the output drivers are disabled 
(high impedance) and the MSP port may be 
used for preloading. See Preload Function 
Table. 


Signal 

Name I/O Description 

OEL I Output Enable Least. When LOW, the LSP 

bidirectional port is enabled for output. 

When HIGH, the output drivers are disabled 
(high impedance) and the MSP port may be 
used for preloading. See Preload Function 
Table. 

PREL I Preload. When HIGH, the three bidirection- 
al ports may be used to preload data into the 
accumulator register at the rising edge of 
CLK P. The t hree-state controls (OEX, 

OEM, OEL) must be HIGH to preload data. 

When LOW, the accumulated product is 
loaded into the accumulator/output register 
at the rising edge of CLKP . The output d riv- 
ers must be enabled (OEX, OEM, OEL 
must be LOW) for the accumula ted pr oduct 
to be o utp ut. Ord inarily, PREL, OEX, 

OEM, and OEL are tied together. See Accu- 
mulator Function Table. 

TC I Two’s Complement Control. When HIGH, 

the 7 C 510 is in two’s complement mode, 
where the input and output data are inter- 
preted as two’s complement numbers. The 
device is in unsigned magnitude mode when 
TC is LOW. This control is loaded into the 
instruction register at the rising edge of CLK 
X + CLKY. 

RND I Round Control. When HIGH, rounding is 

enabled and a “ 1 ” is added to the MSB of the 
LSP (P15). When LOW, the product is un- 
changed. This control is loaded into the in- 
struction register at the rising edge of CLK X 
+ CLKY. 

ACC I Accumulate Control. When HIGH, the accu- 

mulator/output register contents are added 
to or subtracted from the current product 
(XY) and this result is stored back into the 
accumulator/output register. When LOW, 
the product is loaded into the accumulator 
register, overwriting the current contents. 
This control is loaded into the instruction 
register at the rising edge of CLK X + 

CLK Y. 

SUB I Subtract Control. When both ACC and SUB 

are HIGH, the accumulator register contents 
are subtracted from the current product XY 
and this result is written back into the accu- 
mulator register. When ACC is HIGH and 
SUB is LOW, the accumulator register con- 
tents and current product are summed, then 
written back to the accumulator register. 

This control is loaded into the instruction 
register at the rising edge of CLK X -1- CLK 
Y. See Accumulator Function Table. 
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CY7C510 Input Formats 

Fractional Two’s Complement Input 

Xin Yin 

I 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0 1 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0~~ 


- 2 ° 2' 1 2' 2 2 -3 2 4 2' 5 2' 6 2‘ 7 2‘ 8 2’ 9 2 40 2 41 2 42 2 43 2 44 2 45 - 2 ° 2 4 2‘ 2 2" 3 2 4 2' 5 2’ 6 2' 7 2‘ 8 2’ 9 2 40 2 41 2 42 2 43 2 44 2 45 
(Sign) (Sign) 

Integer Two’s Complement Input 

XlN Y in 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


_ 2 l 5 2I 4 2 13 2 12 2*1 2 1 ® 2 9 2 8 2 7 2 ^ 2 3 2 4 2 3 2 2 2 1 2 ^ - 2 1 ^ 2 14 2* 3 2* 2 2* 1 2 1 ® 2 9 2 8 2 7 2 ^ 2 3 2 4 2 3 2 2 2 1 2 ° 

(Sign) (Sign) 


Unsigned Fractional Input 


2 1 0 15 14 13 12 11 10 9 8 7 6 5 


15 14 13 12 11 10 9 i 


2 4 2" 2 2" 3 2 4 2' 5 2' 6 2 -7 2' 8 2" 9 2 40 2 41 2 42 2 43 2 44 2 45 2 46 2 4 2' 2 2’ 3 2 4 2’ 5 2 4 2' 7 2‘ 8 2' 9 2 40 2 41 2 42 2 43 2 44 2 45 2 46 


Unsigned Integer Input 


15 14 13 12 11 10 9 8 7 6 5 4 


ill 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2° 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2° 


CY7C510 Output Formats 

Two’s Complement Fractional Output 

XTP MSP LSP 


34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


- 2 4 2 3 2 2 2 1 2 ° 2 4 2- 2 2' 3 2 4 2' 5 2 * 2' 7 2-8 2~ 9 2 40 2 41 2 42 2 43 2 44 2 45 2 46 2 47 2 48 2 49 2- 20 2‘ 21 2’ 22 2' 23 2' 24 ^ 2' 26 2' 27 2^ 2' 29 2' 30 
(Sign) 

TVvo’s Complement Integer Output 

XTP MSP LSP 


34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


- 2 34 2 33 2 32 2 31 2 30 2 29 2 28 2 27 2 26 2 25 2 24 2 23 2 22 2 21 2 20 2 19 2 18 2 17 2 16 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2 ° 
(Sign) 


Unsigned Fractional Output 

XTP MSP 


34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


22 2 1 2° 2 4 2-2 2" 3 2 4 2~ 5 2 4 2' 7 2 -8 2‘ 9 2 40 2 41 2 42 2 43 2 424 2 45 2 46 2 47 2 48 2 49 2' 20 2‘ 21 2' 22 2 _23 2 -24 2' 25 2‘ 26 2 -27 2* 28 2‘ 29 2‘ 30 2‘ 31 2’ 32 


Unsigned Integer Output 


1 34 33 32 1 131 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16||15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

234 2 33 232 231 230 229 228 2 27 2 26 2 25 2 24 2 23 2 22 2 21 2 20 2 19 2 18 2 17 2 16 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2° 
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Electrical Characteristics the Over operating Ranged 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

V OH 

Output HIGH Voltage 

Vcc = Min., Iqh = — 0-4 mA 

mm 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iql = 4.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 


V 

VlL 

Input LOW Voltage 



0.8 

V 

IoH 

Output HIGH Current 

V C c = Min, V 0 h = 2.4V 

-0.4 


mA 

lOL 

Output LOW Current 

V C c = Min, V 0 l = 0.4V 

4.0 


mA 

Iix 

Input Leakage Current 

GND < Vi< V C c 

- 10 

+ 10 

pA 

II 

Input Current, Max. Input Voltage 

Vcc = Max, Vin = 7.0V 


10 

mA 

los [3] 

Output Short Circuit Current 

Vcc = Max, Vout — 0.5V 

-3 

-30 

mA 

l0ZL 

Output OFF (High Z) Current 

V CC = Max, OE = 2.0V 




loZH 

Output OFF (High Z) Current 

Vcc = Max, OE = 2.0V 

25 


BSM' 

BBSESSM 

Supply Current (Quiescent) 

V CC = Max, Vin = [GND to VnJ or [V IH to V cc ] 


30 

mA 


Supply Current (Quiescent) 

V cc = Max, V C c > Vin > 3.85V, 
0.4V > Vin > GND 

Commercial 


20 

mA 

Military 


25 

I C c(Max.)M 

Supply Current 

V C c = Max, f CL K = 10 MHz 

Commercial 


100 

mA 

Military 


110 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

8 

pF 

CoUT 

Output Capacitance 

10 

pF 


Output Loads used for AC Performance Characteristics 


R1 

1025D 



R2 
81 7Q 


7C510-5 


R3 

TQ 500Q 

OUTPUT O ♦ — WH 

PIN 

5pF^ 


V X 


Normal Load (Load 1) 


Three- State Delay Load (Load 2) 


Equivalent to: THEiVENIN EQUIVALENT 
455Q 

OUTPUT O O 2.22V 

7C510-7 


Notes: 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3 . Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 

4. For Ice measurements, the outputs are three-stated. Two quiescent 
figures are given for different input voltage ranges. To calculate Ice at 


any given frequency, use 30 mA + Icc(AC) where Icc(AC) = (7 mA J 
MHz) x Clock Frequency for the commercial temperature range. 
Icc(AC) = (8 m A/MHz) x Clock Frequency for military temperature 
range. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 
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Switching Characteristics Over Operating Rangel 2 ! 


Parameters 


tMA 


Description 


Multiply Accumulate Time 


Set-Up Time 


Hold Time 


Clock Pulse Width 


Output Clock to P 


Output Clock to Y 


OEX , OEM to P; 

OEL to Y (Disable Time) 


OEX , OEM to P; 

OEL to Y (Enable Time) 


Relative Hold Time 


Test Waveforms 

Parameter 



HIGH to Z 


LOW to Z 


Z to HIGH 


Z to LOW 



7C510-55 

7C51 

9-65 

7C510-75 



Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

in 

45 


55 


65 


75 

ns 

20 


20 


25 


25 


ns 

3 


3 


3 


3 


ns 

25 


25 




30 




30 


30 


35 


35 



30 


30 


35 


35 

ns 


25 


25 


30 


30 



25 


25 


30 


30 



MM 


30 


35 


ijghlfl 

ns 


MM 


30 


35 



ns 



0 


0 




ns 


All tpi)’s 


Output Waveform — Measurement Level 

^T5V 


tpzH 0.0V 

tpzL 2.6V 


0.5V f 
0.5 V- 


Set-Up and Hold Timet 6 ! 


Pulse Widthm 



LOW-HIGH-LOW 

PULSE 



Notes: 

6. Cross hatched area is don’t care condition. 


7. Diagram shown for HIGH data only. Output transition may be oppo 
site sense. 
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CY7C510 Timing Diagram 


CLKX 

CLKY 


x in> Yin 
RND, TC 
ACC, SUB 


CLKP 


OUTPUT 
R Y 


I 


MM 


tpw 


Y 


MS— 


Tma 


tHCL 


X 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxm 


tpDP 

tpDY 


Preload Timing Diagram 


CLKP 


OEX 

OEM 3 

OEL ts 


\ 

OUTPUT AAa/WN 
PINS WWW 

( ) 


t PW 


1 


f 


K— SMffl 


Three-State Timing Diagram 


THREE-STATE 

CONTROL 


THREE-STATE 

OUTPUT 


/ 

/ 


**" tpHZ 
(DISABLE) 

(HIGH LEVEL) 

N 

> 

(LOW LEVEL) 

t PLZ 


(DISABLE) 



V 0H - 0.5V 


(HIGH IMPEDANCE) 


*“ tpZH 
(ENABLE) \ r 


V 0H +0-5V 



r+- tpZL -*1 
(ENABLE) 


Voh 

1.5V 

v OL 

V OH 

1.5V 


1.5V 

Vql 


7C510-13 
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Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 0.8 1.6 2.4 3.2 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 



NORMALIZED FREQUENCY 
vs. SUPPLY VOLTAGE 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED FREQUENCY 



-55 25 125 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED OUTPUT DELAY 



0 200 400 600 800 1000 


CAPACITANCE (pF) 


NORMALIZED I C c vs. FREQUENCY 



0 5 10 20 


FREQUENCY (MHz) 


7C510-14 
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Ordering Information 


Speed Package Operating 

(ns) Ordering Code type Range 

45 CY7C5 10 - 45DC D30 Commercial 

CY7C510— 45GC G68 

CY7C510— 45JC J81 

CY7C5 10 — 45LC L81 

CY7C510-45PC P29 




D30 

G68 

Commercial 

CY7C510-55JC 

J81 


CY7C510-55LC 

L81 


CY7C510-55PC 

P29 


CY7C510-55DMB 

D30 

Military 

CY7C510-55GMB 

G68 


CY7C510— 55LMB 

L81 


CY7C5 10 - 65DC 

D30 

Commercial 

CY7C510-65GC 

G68 


CY7C510-65JC 

J81 


CY7C5 10 — 65LC 

L81 


CY7C510-65PC 

P29 


CY7C5 10 — 65DMB 

D30 

Military 

CY7C510— 65GMB 

G68 


CY7C5 10 - 65LMB 

L81 



CY7C510— 75DC 

| D30 | 

Commercial 

CY7C510-75GC 



CY7C510-75JC 

J81 

CY7C510— 75LC 

L81 

CY7C510— 75PC 

P29 


CY7C510— 75DMB D30 Military 

CY7C510— 75GMB G68 

CY7C5 10 — 75LMB L81 


CY7C510 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 




i-26 
























































































CY7C516 

CY7C517 


CYPRESS 
SEMICONDUCTOR 


Features 

• Fast 

— 38-ns clock cycle (commercial) 

— 42-ns clock cycle (military) 

• Low power 

— Ice (max. at 10 MHz) = 100 mA 
(commercial) 

— Ice (max. at 10 MHz) = 110 mA 
(military) 

• V CC margin of 5V ± 10% 

— All parameters guaranteed over 
commercial and military operating 
temperature range 


• 16 x 16 bit parallel multiplication with 
full precision 32-bit product 

output 

• TWo’s complement, unsigned magni- 
tude, or mixed-mode multiplication 

• CY7C516 is pin compatible and func- 
tionally equivalent to Am29516, 
MPY016K, MPY016H 

• CY7C517 is pin compatible and func- 
tionally equivalent to Am29517 

Functional Description 

The CY7C516/517 are high-speed 16 x 16 
parallel multipliers that operate at 38-ns 
clocked multiply times (26-MHz multipli- 
cation rate). The two input operands may 


16 x 16 Multipliers 

be independently specified as either two’s 
complement or unsigned magnitude num- 
bers. Controls are provided for rounding 
and format adjustment of the full-preci- 
sion 32-bit product. 

On the 7C516, individually clocked input 
and output registers are provided to maxi- 
mize throughput and to simplify bus inter- 
facing. On the 7C5 17, a single clock (CLK) 
is provided, along with three register en- 
ables. This facilitates the use of the 7C517 
in microprogrammed systems. The input 
and output registers arepositive-edge-trig- 
gered D-type flip-flops. The output regis- 
ter may be made transparent for asynchro- 
nous output. 



Selection Guide 




7C516-38W 

7C517-38 

7C516—42 

7C517-42 

7C516-45 

7C517-45 


7C516-75 
7C517— 75 

Maximum Multiply Time 
Clocked/Unclocked(ns) 

Commercial 

38/58 


45/65 

55/75 

75/100 

Military 


42/65 


55/75 



Notes: 

1. 38-ns version available in cerDIP, LCC, PLCC, and PGA packages 
only. 
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Functional Description (continued) 

Two out put modes maybe s elected by using the output multiplexer 
control, MSPSEL. Holding MSPSEL LOW causes the most signif- 
icant product (MSP) to be available at the dedicated output port. 
The LSP is simultaneously available at the bidirectional port 
shared with the Y inputs. 

Pin Configurations 


The other mode of output involves toggling the MSPSEL control, 
to allow both the MSP and LSP to be available for output through 
the dedicated 16-bit output port. 


S S fe 2 


LCC/PLCC 
Top View 


: O CD > > FH-CEOXX X 



NC 

X12 

Xn 

*10 

X 9 

Xe 

X 7 

Xe 

X 5 

X4 

X 3 

x 2 

Xi 

Xp 

OEL 

CLK L (CLK) 
CLK Y (ENY) 


in 't co cm t- o > 
>" 


>>->->>->->->->• 


PGA 
Top View 


53 

Xu 


61 

X 3 


OEL 


CLK Y 
(ENY) 


51 

NC 


52 

X 12 
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Xe 
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NC 
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Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 


not tested.) 

Ambient Temperature Under Bias -55°Cto+125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Input Voltage - 0.5V to H-7.0V 

DC Voltage Applied to Outputs - 0.5 V to Vcc Max. 

Output Current into Outputs (LOW) 10 mA 

Static Discharge Voltage >1000V 

(Per MIL-STD-883 Method 3015) 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ±10% 

Military^ 

— 55°Cto +125°C 

5V ±10% 


Note: 

2. Ta is the “instant on” case temperature. 


Pin Definitions 


Signal 

Name 

I/O 

Description 

X 15 - X 0 

I 

X-Input Data. This 16-bit number may be 
interpreted as two’s complement or un- 
signedmagnitude. 

Yi5 - Yo 

I 

Y-Input/LSP Output Data. This 16-bit number 

(Pl5-Po) 

O 

may be interpreted as two’s complement or 
unsigned magnitude. 

P 31 - P 16 

O 

MSP-Out/LSP-Out. This 16-bit port may cany 

(P 15 -P 0 ) 


either the MSP (P 31 - Pi 6 ) or the LSP 

(P 15 -P 0 ). 

FT 

I 

The MSP and LSP registers are made trans- 
parent (asynchronous operation) if FT is 
HIGH. 

FA 

I 

Format Adjust Control. If FA is HIGH, a 
full 32-bit product is output. If FA is LOW, a 
left-shifted product is output, with the sign 
bit replicated in the LSP. FA must be HIGH 
for two’s complement integer, unsigned 
magnitude, andmixed-mode multiplication. 

MSPSEL 

I 

Output Multiplexer Control. When MSPSEL 
is LOW, the MSP is available for output at the 
MSP output port, and the LSP is available at 
the Y input/LSP output port. When MSPSEL 
is HIGH, the LSP is available at both ports 
(above) and the MSP is not available. 

RND 

I 

Round Control. When RND is HIGH, a one 
is added to the MSB of the LSP. This position 
is dependent on the FA control; FA = HIGH 
means RND adds to the 2 ~ 15 bit (P 15 ), FA = 
LOW means RND adds to the 2~ 16 bit (P 14 ). 

TCX 

I 

Two’s Complement Control X. X-input data 
are interpreted as two’s complement when 
TCX is HIGH. TCX LOW means the data 
are interpreted as unsigned magnitude. 

TCY 

I 

Two’s Complement Control Y. Y-input data 


are interpreted as two’s complement when 
TCY is HIGH. TCY LOW means the data 
are interpreted as unsigned magnitude. 


Signal 

Name I/O 

OEP r 

OEL I 

CY7C516 Only 
CLKX I 

CLKY I 

CLKM I 

CLKL I 

CY7C517 Only 
CLK I 

ENX I 

ENY I 

ENP I 


Description 

MSP- Out/LS P-Out Three-State Control. 
When OEP is LO W, the output port is en- 
abled; when OEP is HIGH, drivers are in a 
high-impedancestate. 

Y-In/ LSP Out Three-State Control. When 
OEL is LOW, the timeshared port is enabled 
for LSP output. When OEL is HIGH, the 
output drivers are in a high-impedance state. 
This is required for Y input. 


X-Register Clock. X-input data and TCX 
are latched in at the rising edge of CLK X. 
Y-Register Clock. Y-input data and TCY 
are latched in at the rising edge of CLK Y. 
MSP Register Clock. The most significant 
product (MSP) is latched in at the MSP Reg- 
ister at the rising edge of CLK M. 

LSP Register Clock. The least significant 
product (LSP) is latched in at the LSP Reg- 
ister at the rising edge of CLK L. 


Clock. All enabled registers latch in their 
data at the rising edge of CLK 
X-Register Enable. When ENX is LOW, the 
X register is enabled. X-input data and TCX 
will be latched in at the rising edge of CL K 
when the register is enabled. When ENX is 
HIGH, the X register is in hold mode. 
Y-Regist er Ena ble. ENY enables the Y reg- 
ister (see ENX). 

Product Register Enable. ENP enables the 
product register. Bo th the MS P and LSP sec- 
tions are enabled by ENP (see ENX). 



Input Formats (All Devices) 

TCX, TCY = 1 

X IN 


Fractional TWs Complement Input Format 


Yin 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


- 2 ° 2' 1 2' 2 2' 3 2 4 2' 5 2' 6 2‘ 7 2‘ 8 2" 9 2 40 2 41 2 42 2 43 2 44 2 45 - 2 ° 2 4 2~ 2 2‘ 3 2 4 2' 5 2‘ 6 2' 7 2' 8 2' 9 2 40 2 41 2 42 2 43 2 44 2 45 
(Sign) (Sign) 
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15 14 13 12 11 10 9 8 7 6 5 


2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


- 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2 ° - 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2 ° 
(Sign) (Sign) 


TCX, TCY = 0 


Unsigned Fractional Input Format 


Xin Yin 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


2-1 2' 2 2' 3 2-4 2' 5 2" 6 2‘ 7 2' 8 2' 9 2 40 2 41 2 42 2 43 2 44 2 45 2 46 2 4 2‘ 2 2' 3 2 4 2" 5 2 ^ 2' 7 2' 8 2’ 9 2 40 2 41 2 42 2 43 2 44 2 45 2 46 

Unsigned Integer Input Format 

TCX, TCY = 0 

Xin Yin 

I 15 14 13 12 11 10 9 8 7 6 5 4 3 2 I 0 I f 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 (T~| 


2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2° 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2° 

Output Formats (All Devices) 

Fractional Two’s Complement (Shifted) Output^ 

FA =0 


MSP LSP 

I 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 II 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 (T~ 


- 2 ° 2 4 2 4 2" 3 2 4 2- 5 2’ 6 2' 7 2' 8 2' 9 2 40 2 41 2 42 2 43 2 44 2 45 - 2 ° 2 46 2 47 2 48 2 49 2" 20 2’ 21 2' 22 2' 23 2 44 2-25 2' 26 2' 27 2' 28 2 49 2‘ 30 

(Sign) (Sign) 

Fractional Two’s Complement Output 

FA = 1 

MSP LSP 


31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


_2l 2° 2 4 2* 2 2 -3 2 4 2' 5 2’ 6 2' 7 2‘ 8 2‘ 9 2 40 2 41 2 42 2 43 2 44 2 45 2 46 2 47 2 48 2 49 2" 20 2‘ 21 2‘ 22 2‘ 23 2' 24 2‘ 25 2‘ 26 2' 27 2* 28 2‘ 29 2' 30 

(Sign) 

Integer Two’s Complement Output 

FA = 1 

MSP LSP 


| 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 || 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

_ 2 31 2 30 2 29 2 28 2 27 2 26 2 25 2 24 2 23 2 22 2 21 2 20 2 19 2 18 2 17 2 16 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2 0 

(Sign) 

Unsigned Fractional Output 

FA = 1 

MSP LSP 


31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


2 -l 2 -2 2 -3 2 -4 2 -5 2 -6 2 -7 2 -8 2 -9 2 -10 2 -ll 2 -12 2 -13 2 -14 2 -15 2 -16 2 -17 2 -18 2 -19 2 -20 2 -21 2 -22 2 -23 2 -24 2 -25 2 -26 2 -27 2 -28 2 -29 2 -30 2 -31 2 -32 


Unsigned Integer Output 

FA = 1 

MSP LSP 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 II 15 14 13 12 11 10 9 8 7 T 


4 3 2 1 0 


2 31 2 30 2 29 2 28 2 27 2 26 2 25 2 24 2 23 2 22 2 21 2 20 2 19 2 18 2 17 2 16 2 15 2 14 2 13 2 12 2 11 2 10 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2 0 


3 . In this format an overflow occurs in the attempted multiplication of the 
two’s complementnumber 1.000. . . (-l)withitself, yielding aproduct 
of 1.000... or -1. 
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Electrical Characteristics Over Operating Ranged 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

BOB 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 0.4 mA 

2.4 


■ 

V OL 

Output LOW Voltage 

Vcc = Min., Iql = 4.0 mA 


0.4 


Vffl 

Input HIGH Voltage 


2.0 


WEM 

VlL 

Input LOW Voltage 



0.8 

HSH 

lOH 

Output HIGH Current 

V CC = Min., V OH = 2.4V 

-0.4 


mA 

lOL 

Output LOW Current 

Vcc = Min., Vql = 0.4V 

HQH 


mA 

Iix 

Input Leakage Current 

Vss <. Vin <. Vcc> Vcc = Max. 


+ 10 

[iA 

Ios [5] 

Output Short Circuit Current 

Vcc — Max., Vqut = 0V 

-3 

-30 

mA 

l0ZL 

Output OFF (Hi-Z) Current 

V CC = Max., OE = 2.0V 


-25 

|xA 

l0ZH 

Output OFF (Hi-Z) Current 

V CC = Max., OE = 2.0V 

25 


pA 

lcc(Qi) [6 ' 

Supply Current (Quiescent) 

GND< Vtn < Vtt or 

V nj </ Vjn <. Vcc; OE = HIGH 

Commercial (-38) 


mm 

mA 



mm 




Icc(Q2)[ 6 ' 

Supply Current (Quiescent) 

GND < Vin < 0.4V or 

3.85V < Vin < V C c; OE = HIGH 

Commercial 


20 

mA 

Military 


25 

Icc(Max.)[ 6 l 

Supply Current 

Vcc = Max., f CL K = 10 MHz; 

OE = HIGH 

Commercial 


100 

mA 

Military 


110 


Capacitance El 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f= 1MHz, 

V CC = 5.0V 

8 

pF 

Cqut 

Output Capacitance 

10 

pF 


Output Loads Used for AC Performance Characteristics 


R1 

1025Q 


5V O— 
OUTPUT O- 


40 pF 


r 

i 



R2 

81 7Q 


7C516-6 


TO 

OUTPUT O 

PIN 

5 pF 


T 

I 


500Q 

AAA, — . 


Vx 


Normal Load (Load 1) 


Three-State Delay Load (Load 2) 


Equivalent to: THEiVENIN EQUIVALENT 
455Q 

OUTPUT o vna o 2.22 V 

7C516-8 


Notes: 

4. See the last page of this specification for Group A subgroup testing in- 
formation. 

5. Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 

6. Two quiescent figures are given for different input voltage ranges. To 
calculate Ice at any given clock frequency, use 30 mA + Icc(AC) 


where Icc(AC) = (7 mA/MHz) X Clock Frequency for the commer- 
cial temperature range. Icc(AC) = (8 mA/MHz) X Clock Frequency 
for military temperature range. 

7. Tested initially and after any design or process changes that may affect 
these parameters. 
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SEMICONDUCTOR 


CY7C516 

CY7C517 


Switching Characteristics Over Operating Ranged 


Parameters 

Description 

Test 

Conditions 

tMUC 

Unclocked Multiply Time 

Load 1 

tMC 

Clocked Multiply Time 


ts 

Xi, Yi, RND, TCX, TCY Set-Up Time 


tH 

Xi, Yi, RND, TCX, TCY Hold Time 


tSE 

ENX, ENY, ENP Set-Up Time (7C517 Only) 


tHE 

ENX, ENY, ENP Hold Time (7C517 Only) 


tpWH? tpwL 

Clock Pulse Width (HIGH and LOW) 


tpDSEL 

MSPSEL to Product Out 


tpDP 

Output Clock to P 


tpDY 

Output Clock to Y 


tpHZ 

OEP Disable Time 

HIGH to Z 

Load 2 

tpLZ 


LOW to Z 


tpZH 

OEP Enable Time 

Zto HIGH 


tpZL 


Z to LOW 


tmz 

OEL Disable Time 

HIGH to Z 


tLLZ 


LOW to Z 


tLZH 

OEL Enable Time 

Zto HIGH 


tLZL 


Zto LOW 


tHCL 

Clock LOW Hold Time CLK XY Relative to 
CLK MLl 8 ! 

Load 1 



Parameters Description 


tMUC Unclocked Multiply Time 


tMC Clocked Multiply Time 


t s Xi, Yi, RND, TCX, TCY Set-Up Time 


tH Xi, Yi, RND, TCX, TCY Hold Time 


t SE ENX, ENY, ENP Set-Up Time (7C517 Only) 


t H E ENX, ENY, ENP Hold Time (7C517 Only) 


tpwH, tpwL I Clock Pulse Width (HIGH and LOW) 


MSPSEL to Product Out 


Output Clock to P 


Output Clock to Y 


OEP Disable Time 


Test 

Conditions 


7C516-55 

7C517-55 


7C516-75 

7C517-75 



OEP Enable Time 


OEL Disable Time 


HIGH to Z 


LOW to Z 


Z to HIGH 


Z to LOW 


HIGH to Z 


LOW to Z 


OEL Enable Time Z to HIGH 

Z to LOW 


Clock LOW Hold Time CLK XY Relative to 
CLKMLt 8 ) 



8. To ensure that the correct product is entered in the output registers, 
new data may not be entered into the input registers before the output 
registers have been clocked. 
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CY7C516 

CY7C517 



Output Waveform — Measurement Level 


.5V 



Three- State Timing Diagram 


THREE-STATE 

CONTROL 


THREE-STATE 

OUTPUT 


/ 

^ tLHZ, tpH^ 


(DISABLE) 

HIGH LEVEL 


i nw i p\/pi 


LvJVV LtZVCL 

tLLZ. tPLZ 
(DISABLE) 


V 0H “ 0.5V 

HIGH IMPEDANCE 
V 0H +0.5V 


^LZH. tpzh^ 
(ENABLE). 


t|_ZL> tpZL 
(ENABLE) 
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Timing Diagram 7C516 
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NORMALIZED FREQUENCY NORMALIZED I 


CY7C516 

CY7C517 


^ S^^ONDUCTOR ===== 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 0.8 1.6 2.4 3.2 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 



NORMALIZED FREQUENCY 
vs. SUPPLY VOLTAGE 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED FREQUENCY 



-55 25 125 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED CURRENT DELAY 



' 0 200 400 600 800 1000 


CAPACITANCE (pF) 


NORMALIZED I C c vs. FREQUENCY 



0 5 10 20 

FREQUENCY (MHz) 7C516-15 


6-35 


LOGIC 





CY7C516 

CY7C517 


- = = SEMICONDUCTOR 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

38 

CY7C516— 38DC 

D30 


CY7C516— 38GC 

G68 

CY7C516— 38JC 

J81 

CY7C516— 38LC 

L81 

42 

CY7C516— 42DMB 

D30 

Military 

CY7C516— 42GMB 

G68 

CY7C5 16 — 42LMB 

L81 

1 

CY7C516— 45DC 

D30 

Commercial 

CY7C516-45GC 

G68 

CY7C516— 45JC 

J81 

CY7C516— 45LC 

L81 

CY7C516— 45PC 

P29 

55 

CY7C516-55DC 

D30 

Commercial 

CY7C516-55GC 

G68 

CY7C516-55JC 

J81 

CY7C516-55LC 

L81 

CY7C516— 55PC 

P29 

CY7C516— 55DMB 

D30 

Military 

CY7C516— 55GMB 

G68 

CY7C516— 55LMB 

L81 

75 

CY7C516— 75DC 

HESiH 

Commercial 

CY7C516— 75GC 


CY7C516-75JC 

J81 

CY7C5 1 6 — 75LC 

L81 

CY7C516— 75PC 

P29 

CY7C516— 75DMB 

D30 

Military 

CY7C516— 75GMB 


CY7C516— 75LMB 

L81 


Speed 

(ns) 

Ordering Code 

Package 

Operating 

Range 

38 

CY7C517— 38DC 

D30 


CY7C517— 38GC 

G68 

CY7C517— 38JC 

J81 

CY7C517-38LC 

L81 

42 

CY7C517— 42DMB 

D30 

Military 

CY7C517— 42GMB 

G68 

CY7C5 17 — 42LMB 

L81 

45 

CY7C517-45DC 

msem 

Commercial 

CY7C517-45GC 

I 

CY7C517— 45JC 

J81 

CY7C517— 45LC 

L81 

■ ill III ill llll 1 1 i — 

P29 

55 



Commercial 


G68 

CY7C517— 55JC 

J81 

CY7C517— 55LC 

L81 

CY7C517— 55PC 

P29 

CY7C517— 55DMB 

D30 

Military 

CY7C517-55GMB 

G68 

CY7C517— 55LMB 

L81 

75 

CY7C517— 75DC 

D30 

Commercial 




J81 

CY7C517-75LC 

L81 

CY7C517— 75PC 

P29 

CY7C517— 75DMB 

D30 

Military 

CY7C517-75GMB 

G68 

CY7C517— 75LMB 

LSI 
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-r= = SEMICONDUCTOR " 

MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

VoL 

1,2,3 

VlH 

1,2,3 

Vil 

1,2,3 

IOH 

1,2,3 

lOL 

1,2,3 

Iix 

1,2,3 

los 

1,2,3 

loZL 

1,2,3 

loZH 

1,2,3 

lcc(Qi) 

1,2,3 

ICC(Q2) 

1,2,3 

I C c(Max.) 

1,2,3 


CY7C516 

CY7C517 


Switching Characteristics 


Parameters 

Subgroups 

tMUC 

7, 8, 9, 10, 11 

tMC 

7, 8, 9, 10, 11 

ts 

7, 8, 9, 10, 11 

t H 

7, 8, 9, 10,11 

tSE 

7, 8, 9, 10,11 

tHE 

7, 8, 9, 10, 11 

IPWH, tpWL 

7, 8, 9, 10,11 

tpDSEL 

7, 8, 9, 10, 11 

tpDP 

7, 8, 9, 10,11 

tpDY 

7, 8, 9, 10,11 

IPHZ 

7, 8, 9, 10, 11 

IPLZ 

7, 8, 9, 10,11 

IPZH 

7, 8, 9, 10, 11 

tLZL 

7, 8, 9, 10,11 

Ilzh 

7, 8, 9, 10, 11 

Illz 

7, 8, 9, 10,11 

tLHZ 

7, 8, 9, 10,11 

IPZL 

7, 8, 9, 10,11 

Ihcl 

7, 8, 9, 10,11 


Document#: 38-00018-D 
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y SEMICONDUCTOR CMOS Four-Bit Slice 


Features 

• Fast 

— CY7C901-23 has a 23-ns read-mo- 
dify-write cycle; Commercial 25% 
faster than “C” Spec 2901 
— CY7C901-27 has a 27-ns read-mo- 
dify-write cycle; Military 15% faster 
than “C” Spec 2901 

• Low power 

— 70 mA (commercial) 

— 90 mA (military) 

• Vcc of 5V ± 10% (commercial and 
military) 

• Eight-function ALU 

• Infinitely expandable in 4-bit incre- 
ments 

• Four status flags: carry, overflow, neg- 
ative, zero 


• Capable of withstanding greater than 
2000V static discharge voltage 

• Pin compatible and functional equiva- 
lent to Am2901B, C 

Functional Description 

The CY7C901 is a high-speed, expandable, 
4-bit wide ALU that can be used to imple- 
ment the arithmetic section of a CPU, pe- 
ripheral controller, or programmable con- 
troller.The instruction set of the CY7C901 
is basic but yet so versatile that it can emu- 
late the ALU of almost any digital comput- 
er. 

The CY7C901, as illustrated in the block 
diagram, consists of a 16-word by 4-bit 
dual-port RAM register file, a 4-bit ALU, 
and the required data manipulation and 
control logic. 


The operation performed is determined by 
nine input control lines (Io to Is) that are 
usually inputs from a micro-instruction 
register. 

The CY7C901 is expandable in 4-bit incre- 
ments, has three-state data outputs as well 
as flag outputs, and can use either a full 
look-ahead carry or a ripple carry. 

The CY7C901 is a pin-compatible, function- 
ally equivalent, improved-performance re- 
placement for the Am2901. 

The CY7C901 is fabricated using an ad- 
vanced 1.2-micron CMOS process that 
eliminateslatch-up, provides ESD protec- 
tion over 2000V, and achieves superior 
performanceat low-power dissipation. 



Minimum Read-Modify-Write Cycle (ns) 

Maximum Operating Icc (mA) 

Operating Range 

Part Number 

23 

80 

Commercial 

CY7C901— 23 

27 

90 

Military 

CY7C901— 27 

31 

70 

Commercial 

CY7C901— 31 

32 

90 

Military 

CY7C901— 32 
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JW SEMICONDUCTOR 


Pin Configurations (continued) 


LCC 
Top View 



Pin Definitions 


Signal 

Name I/O Description 

Ao - A 3 I These four address lines select one of the reg- 

isters in the stack and output its contents on 
the (internal) A port. 

Bo — B 3 I These four address lines select one of the reg- 

isters in the stack and output its contents on 
the (internal) B port. This can also be the des- 
tination address when data is written back into 
the register file. 


Io-Is 


Dq - D 3 


Y0-Y3 


OE 


I These nine instruction lines select the ALU 
data sources (Iq, i, 2)5 the operation to be per- 
formed (I 3) 4 s 5 ), and what data is to be written 
into either the Q register or the register file 
( 16 , 7 , 8 )- 

I These are four data input lines that may be se- 
lected by the Iq, i, 2 hnes as inputs to the ALU. 

0 These are three-state data output lines that, 
when enabled, output either the output of the 
ALU or the data in the A latches, as deter- 
mined by the code on the 16 , 7, 8 lines. 

1 Output Enable. This is an active LOW input 
that controls the Yo - Y 3 outputs. When this 
signal is LOW the Y outputs are enabled and 
when it is HIGH they are in the high-impe- 
dance state. 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 0 C to + 150 0 C 

Ambient Temperature with 

Power Applied - 55 0 C to + 125 0 C 

Supply Voltage to Ground Potential 

(Pin 11 to Pin 33) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5 V to + 7.0V 

DC Input Voltage -3.0Vto+7.0V 

Output Current into Outputs (LOW) 30 mA 

Static Discharge Voltage >200 IV 

(Per MIL-STD-883 Method 3015) 

Latch-Up Current (Outputs) >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10 % 

Military! 1 ] 

- 55°Cto +125°C 

5V ±10% 


Notes: 

1. Ta is the “instant on” case temperature. 


Signal 

Name I/O Description 

CP I Clock Input. The LOW level of the clock 

writes data to the 16x4 RAM. The HIGH lev- 
el of the clock writes data from the RAM to 
the A-port and B-port latches. The operation 
of the Q register is similar. Data is entered 
into the master latch on the LOW level of the 
clock and transferred from master to slave 
when the clock is HIGH. 

Q 3 I/O These two lines are bidirectional and are con- 

RAM 3 trolled by the \ 7, 8 inputs. Electrically they 

are three-state output drivers connected to the 
TTL-compatible CMOS inputs. 

Outputs: When the destination code on lines 
16, 7, 8 indicates a shift left (UP) operation the 
three-state outputs are enabled and the MSB 
of the Q register is output on the Q 3 pin and 
the MSB of the ALU output (F 3 ) is output on 
the RAM 3 pin. 

Inputs: When the destination code indicates a 
shift right (DOWN) the pins are the data in- 
puts to the MSB of the Q register and the 
MSB of the RAM. 


Qo 

RAMq 

I/O 

These two lines are bidirectional and function 
in a manner similar to the Q 3 and RAM 3 lines, 
except that they are the LSB of the Q register 
and RAM. 

Ca 

1 

The carry-in to the internal ALU. 

Qi + 4 

0 

The carry-out from the internal ALU. 
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Pin Definitions (continued) 

Signal 

Name I/O Description 

G, F O The carry generate and the carry propagate 

outputs of the ALU, which may be used to per- 
form a carry look-ahead operation over the 4 
bits of the ALU. 

OVR O Overflow. This signal is logically the exclusive- 
OR of the carry-in and the carry-out of the 
MSB of the ALU. This pin indicates that the 
result of the ALU operation has exceeded the 
capacity of the machine. It is valid only when 
the sign bits of the operands are identical (add) 
or opposite (substract). 

F = 0 O Open collector output that goes HIGH if the 
data on the ALU outputs (Fq, i, 2, 3 ) are all 
LOW. It indicates that the result of an ALU 
operation is zero. 

F 3 O The most significant bit of the ALU output. 

Description of Architecture 

General Description 

A block diagram of the CY7C901 is shown in Figure 1. The circuit 
is a 4-bit slice consisting of a register file (16x4 dual-port RAM), 
the ALU, the Q register, and the necessary control logic. It is ex- 
pandable in 4-bit increments. 


The RAM is addressed by two 4-bit address fields (Aq - A 3 , Bq - 
B 3 ) that cause the data to appear at the A or B (internal) ports. If 
the A and B addresses are the same, the data at the A and B ports 
will be identical. 

New data is written into the RAM location specified by the B ad- 
dress when the RAM write enable (RAM EN) is active and clock 
input is LOW. Each of the four RAM inputs is driven by a 3-input 
multiplexer that allows the outputs of the ALU (Fo, 1 , 2 , 3 ) to be 
shifted one bit position to the left, the right, or not to be shifted. 
The other inputs to the multiplexer are from the RAM 3 and RAMo 
I/O pins. 

For a shift left (up) operation, the RAM 3 output buffer is enabled 
and the RAM{) multiplexer input is enabled. For a shift right 
(down) operation the RAMo output buffer is enabled and the 
RAM 3 multiplexer input is enabled. 

The data to be written into the RAM is applied to the D inputs of 
the CY7C901 and is passed (unchanged) through the ALU to the 
RAM location addressed by the B word address. 

The outputs of the RAM A and B ports drive separate 4-bit latches 
that are enabled (follow the RAM data) when the clock is HIGH. 
The outputs of the A latches go to three multiplexers whose out- 
puts drive the two inputs to the ALU (Ro, 1 , 2, 3) and (S 0 , 1 , 2, 3) and 
the (Yo, 1 , 2, 3) chip outputs. 

ALU (Arithmetic Logic Unit) 

The ALU can perform three arithmetic and five logical opera- 
tions on two 4-bit input words, R and S. The R inputs are driven 
from four 2 -input multiplexers whose inputs are from either the 


(RAM) A-port or the external data (D) inputs. The S inputs are 
driven from four 3-input multiplexers whose inputs are from the 
A-port, the B-port, or the Q register. Both multiplexers are con- 
trolled by the Io, 1 , 2 inputs as shown in Table 1. This configura- 
tion of multiplexers on the ALU R and S inputs enables the user 
to select eight pairs of combinations of A, B, D, Q, and “0” (unse- 
lected) inputs as 4-bit operands to the ALU. The logical and 
arithmetic operations performed by the ALU upon the data pres- 
ent at its R and S inputs are tabulated in Table 2. The ALU has a 
carry-in (C n ) input, carry-propagate (P) output, carry-generate 
(G) output, carry-out (C n + 4 ) and overflow (OVR) pins to en- 
able the user to ( 1 ) speed up arithmetic operations by imple- 
menting carry look-ahead logic and ( 2 ) determine if an arithmetic 
overflow has occurred. 

As shown in Table 3 , the ALU data outputs (Fq, 1 , 2, 3) are routed 
to the RAM, the Q register inputs, and the Y outputs under con- 
trol of the 1 ( 3 , 7 > g control signal inputs. In addition, the MSB of 
the ALU is output as F3 so that the user can examine the sign bit 
without enabling the three-state outputs. The F = 0 output, used 
for zero detection is HIGH when all bits of the F output are 
LOW. It is an open-drain output which may be wire ORed across 
multiple 7C901 processor slices. 

Q Register 

The Q register functions as an accumulator or temporary storage 
register. Physically it is a 4-bit register implemented with master- 
slave latches. The inputs to the Q register are driven by the outputs 
from four 3-input multiplexers under control of the 16, 7, 8 inputs. 
The Qq and Q 3 I/O pins function in a manner similar to the RAMo 
and RAM 3 pins. The other inputs to the multiplexer enable the 
contents of the Q register to be shifted up or down, or the outputs 
of the ALU to be entered into the master latches. Data is entered 
into the master latches when the clock is LOW and transferred 
from master to slave (output) when the clock changes from LOW 
to HIGH. 

ALU Source Operand and ALU Functions 

The ALU source operands and ALU function matrix is summa- 
rized in Table 4 and separated by logic operation or arithmetic op- 
eration in Tables 5 and 6 , respectively. The Iq, 1, 2 lines select eight 
pairs of source operands and the 13 , 4,5 lines select the operation to 
be performed. The carry-in (C n ) signal affects the arithmetic result 
and the internal flags; not the logical operations. 

Conventional Addition and Pass -Increment/Decrement 

When the carry-in is HIGH and either a conventional addition or 
a pass operation is performed, one (1) is added to the result. If the 
decrement operation is performed when the carry-in is LOW, the 
value of the operand is reduced by one. However, when the same 
operation is performed when the carry-in is HIGH, it nullifies the 
decrement operation so that the result is equivalent to the pass op- 
eration. 

Subtraction 

Recall that in two’s complement integer coding - 1 is equal to all 
ones, and that in one’s complement integer coding zero is equal to 
all ones. To convert a positive integer to its two’s complement (neg- 
ative) equivalent, invert (complement) the number and add 1 to it; 
i.e., TWC = ONC + 1. In Table 6 the symbol - Q represents the 
two’s complement of Q so that the one’s complement of Q is then 
- Q - 1. 
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Functional Tables 

Table 1. ALU Source Operand Control Table 2. ALU Function Control 






Mnemonic 

H 

fl 

B 


ALU 

Function 

Symbol 

ADD 

L 

L 

L 

0 

R Plus S 

R + S 

SUBR 

L 

L 

H 

1 

S Minus R 

S-R 

SUBS 

L 

H 

L 

2 

R Minus S 

R-S 

OR 

L 

H 

H 

3 

RORS 

RVS 

AND 

H 

L 

L 

4 

RANDS 

RAS 

NOTRS 

H 

L 

H 

5 

RANDS 

RAS 

XOR 

H 

H 

L 

6 

RXORS 

RVS 

XNOR 

H 

H 

H 

7 

RXNORS 

R“VS 



Micro Code 

ALU Source 
Operands 

Mnemonic 

H 

n 

n 

Octal 

Code 

R 

S 

AQ 

L 

L 

L 

0 

A 


AB 

L 

L 

H 

1 

A 


ZQ 

L 

H 

L 


O 


ZB 

L 

H 

H 


O 


ZA 

H 

L 

L 


O 


DA 

H 

L 

H 

5 

D 


DQ 

H 

H 

L 

6 

D 

Q 

DZ 

H 

H 

H 

7 

D 

O 


Table 3. ALU Destination Control 


Mnemonic 

Micro Code 

RAM Function 


Y 

Output 

RAM Shifter 

Q Shifter 

B 

n 

16 


Shift 

Load 

Shift 


RAM 0 

ram 3 

Qo 

Qa 

QREG 

D 

D 

L 

0 

X 

None 


F*Q 

F 

X 

X 

mm 

X 

NOP 

L 

D 

El 

1 

X 

None 

X 

None 

F 

X 

X 

mm 

X 

RAMA 

L 

El 

L 

2 

None 

F*B 

X 

None 

A 

X 

X 

X 

X 

RAMF 

L 

El 

El 

3 

None 

F*B 

X 

None 

F 

X 

X 

X 

X 

RAMQD 

El 

L 

L 

4 

DOWN 

F/2*B 

DOWN 

Q/2*Q 

F 


in 3 

Qo 

in 3 

RAMD 

El 

L 

El 

5 

DOWN 


X 

None 

F 

mm 

in 3 

Qo 

X 

RAMQU 

El 

El 

L 

6 

UP 

2F*B 

UP 

2Q*Q 

F 

IN 0 

f 3 

IN 0 

Qs 

RAMU 

2L 

2L 

H 

7 

UP 

2F*B 

X 

None 

F 

INq 

f 3 

X 

q 3 


X = Don’t care. Electrically, the input shift pin is a TTL input internally connected to a three-state output that is in the high-impedance state. 
A = Register addressed by A inputs. 

B = Register addressed by B inputs. 

UP is toward MSB, DOWN is toward LSB. 


Table 4. Source Operand and ALU Function Matrix 



I 210 Octal 

0 

1 

2 

3 

4 

5 

6 

7 

Octal 

ALU Source 









I 543 

ALU Function 

A,Q 

A, B 

O, Q 

O, B 

O, A 

D, A 

D,Q 

D, O 


C n = L 

R plus S 

A + Q 

A + B 

Q 

B 

A 

D + A 

D + Q 

D 

■ 

C n = H 

A + Q + 1 

A + B + l 

Q + l 

B + l 

A+l 

D + A + 1 

D + Q + 1 

D + l 

1 

QEQPjH 

1 

< 

1 

O 

B - A - 1 

Q-l 

■an 

A — 1 

A — D — 1 

Q-D-l 

— D — 1 



Q-a 

B-A 

Q 

Hi 

A 

A-D 

Q-D 

-D 

2 


> 

1 

0 

1 

A — B — 1 

-Q-l 


-A- 1 

D — A — 1 

D-Q-l 

D — 1 



O 

1 

< 

A-B 

-Q 

HI 

-A 

D- A 

D-Q 

D 

3 

RORS 

AVQ 

A V B 

Q 

B 

A 

D VA 

DVQ 

D 

4 

RANDS 

A A Q 

A A B 

0 

0 

0 

D AA 

D A Q 

0 

5 


A A Q 

A A B 

Q 

B 

A 

D A A 

D A Q 

0 

6 

RXORS 

AVQ 

AVB 

Q 

B 

A 

D V A 

DVQ 

D 

7 

RXNORS 

AVQ 

AVB 

Q 

B 

A 

D VA 

DVQ 

D 


+ = Plus; - = Minus; V = OR; A = AND; Y = XOR 
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Table 5. ALU Logic Mode Functions 


Octal 

1543 ) I 210 

Group 

Function 

40 

AND 

A A Q 

41 


A A B 

45 


D A A 

46 


D A Q 

30 

OR 

A V Q 

31 


A V B 

35 


D V A 

36 


DVQ 

60 

XOR 

AVQ 

61 


A-V-B 

65 


D V A 

66 


DVQ 

70 

XNOR 

AVQ 

71 


AVB 

75 


DVA 

76 


DVQ 

72 

INVERT 

Q 

73 


B 

74 


A 

77 


D 

62 

PASS 

Q 

63 


B 

64 


A 

67 


D 

32 

PASS 

Q 

33 


B 

34 


A 

37 


D 

42 

“ZERO” 

0 

43 


0 

44 


0 

47 


0 

50 

MASK 

A A Q 

51 


A A B 

55 


D A A 

56 


D A Q 


Table 6. ALU Arithmetic Mode Functions 


C n = 1 (HIGH) 




C n = 0 (LOW) 

Group 

Function 

ADD 

A + Q 

A + B 

D + A 

D + Q 

PASS 

Q 

B 

A 

D 


ADD plus 
one 



Function 


A + Q + 1 
A + B + 1 
D + A + 1 
D + Q + l 


Q + 
B + 
A + : 
D + 


Q 

B 

A 

D 


21 

I 


22 

23 

24 

17 

l’s Comp. 

I l l 1 

0 > W O 

1 1 1 1 

2’s Comp. 
(Negate) 

-Q 

— B 

-A 

-D 

10 

Subtract 

Q-A- 1 

Subtract 

Q-A 

1 1 

(1’sComp.) 

B- A- 1 

(2’s Comp.) 

B- A 

15 


A-D- 1 


A-D 

16 


Q-D-l 


Q-D 

20 


A-Q- 1 


A-Q 

21 


A-B- 1 


A-B 

25 


D — A — 1 


D- A 

26 


D-Q-l 


D-Q 
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■ CYPRESS 

SEMICONDUCTOR 

Logic Functions for G, P, C n + 4, and OVR Definitions (+ = OR) 


The four signals G, P, C n + 4, and OVR are designed to indicate Po = Ro + So Go = R0S0 

carry and overflow conditions when the CY 7 C 901 is in the add or Pi = Ri + Si Gi = R1S1 

subtract mode. Table 7 indicates the logic equations for these four P2 = R2 + S2 G2 = R2S2 

signalsfor each of the eight ALU functions. The R and S inputs are P3 = &3 + $3 G3 = R3S3 


the two inputs selected according to Table 1 . C4 - G3 + P3G2 + P3P2G1 + P3P2G0 + P3P2P 1P0Q1 

C3 = G2 + P2G1 + P2P1G0 + P2P1P0Q1 

Table 7 . G, P, C„ + „ and OVR Logic Functions 



G 

Cn + 4 

G3 + P3G2 + P3P2G1 + P3P2P1G0 

C 4 


Same as R + S equations, but substitute R[ for Rj in definitions 


Same as R + S equations, but substitute Sj for Si in definitions 


P3P2P1P0 


G3 + G2 + Gi + Go 


D 

0 


G3 + G2 + Gi + Go + Cn 


Same as R A S equations, but substitute Ri for Ri in definitions 


Same as R V S, but substitute Ri for Rj in definitions 


G3 + G2 + Gi + Go + Cn 


□ 

D 


G3 + G2+G1 + G0 G3 +P3G2+P3P2G1 + P3P2P1G0 


G3 + P3G2 + P3P2G1 


+ P 3 P 2 PlPo(Go + Cn) 


Notes: 

2. [P2 + G2P1 + G2G1P0 + G 2 GiG 0 Cn] V [P3 + G3P2 + G3G2P1 + G3G2G1P0 + G3G2GiGoCn] 
+ = OR 
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Electrical Characteristics Over Commercial and Military Operating Ranged’ 


Parameters 

Description 

Test Conditions 

Min. 

Max. 


VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 3.4 mA 

2.4 


V 

VOL 

Output LOW Voltage 

Vcc == Min., 

Iol = 20 mA Commercial, 16 mA Military 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

VlL 

Input LOW Voltage 


-3.0 

0.8 

V 

Iix 

Input Leakage Current 

Vss <. Vin <L Vco Vcc = Max - 

■Bia 


o 

IOH 

Output HIGH Current 

V C c = Min., V OH = 2.4V 

eesm 


JEM 

I(DL 

Output LOW Current 

V C c = Min., V OL = 0.4V 

Commercial 

20 


mA 

Military 

16 


loz 

Output Leakage Current 

V cc = Max., VoUT = Vss to Vcc 

-40 

+40 

pA 

isc 

Output Short Circuit Current 5 ] 

Vcc “ Max., Vqut = 0V 


-85 

mA 

Icc 

Supply Current 

V C c = Max. 

Commercial -31 


70 

mA 

Commercial -23 


80 

Military -27, -32 


90 

Icci 

Supply Current 

Vih > V C c - 1.2V, 10 MHz, 
Vil<0.4V 

Commercial 


26.5 

mA 

Military 


31 


Capacitance W 


Parameters 

Description 

Test Conditions 

Max. 

Units 

On 

Input Capacitance 

Ta = 25 °C, f = 1 MHz, 

V CC = 5.0V 

5 

pF 

Cqut 

Output Capacitance 

7 

pF 


Output Loads used for AC Performance Characteristics^ 7 8 ’ 9 J 


+5V 


200Q 


V OUT O- 


I 


"L > 150Q 


7C901-5 

All outputs except open drain 


+5V 


270Q 


V OUT O- 


£ Cl 


Open drain (F = 0) 


Notes: 

3 . See the last page of this specification for Group A subgroup testing in- 
formation. 

4. V C c Min. = 4.5V, V C c Max. = 5.5V 

5 . Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 

6. Tested initially and after any design or process changes that may affect 
these parameters. 


7. Cl = 50 pF includes scope probe, wiring and stray capacitance. 

8. Cl = 5 pF for output disable tests. 

9. Loads shown above are for commercial (20 mA) Iol specifications 
only. 


6-45 


LOGIC 























































































CY7C901 


CY7C901-23 Commercial and CY7C901-27 
Military AC Performance Characteristics 

The tables below specify the guaranteed AC performance of 
these devices over the commercial (0°C to 70 °C) and military 
(- 55°C to +125°C) operating temperature range with Vqc va- 
rying from 4.5V to 5.5V. All times are in nanoseconds and are 
measured between the 1.5V signal levels. The inputs switch be- 
tween 0V and 3V with signal transition rates of IV per nanosec- 
ond. All outputs have maximum DC current loads. See “Electri- 
cal Characteristics” for loading circuit information. 

This data applies to parts with the following numbers: 

CY7C901 — 23PC CY7C901-23DC CY7C901-23LC ~ 
CY7C901-27JC CY7C901-27DMB CY7C901-27LMB 

Combinatorial Propagation Delays (Cl = 50 pF)i 3 - 1Q ] 


To Output 

Y 

f 3 

Cn + 4 

■ESBI 

EEOI 

OVR 

RAM 0 

Qo 

From Input 

Y 

f 3 

■aw 

G,P 

F = 0 

OVR 

RAM 3 

Qa 

Speed (ns) 

El 


23 



Q| 


El 

El 

ESI 



EE 


JgsJji 

gg« 

A, B Address 


33 

30 

33 


33 

28 

33 

JEM 

1 


nm 


33 

— 

— 

D 

El 

El 


Q| 

ESI 

El 


El 

El 

El 

El 

El 

gjggg 

B 

— 

— 

C n 

El 

El 

EX 

KB 

KB 

KB 



KB 

KB 

KB 

KB 

KB 

KB 

— 

— 

Io,l ,2 

EM 

El 

El 

JEM 

El 

EX 

El 

El 


El 

El 


El 


— 

— 


em 

on 

El 


El 

ex 

El 

El 

EX 

El 

El 

EM 

El 1 

Q| 

— 

— 

*6,7, 8 

m 

El 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

El 

El 

El 

El 

A Bypass ALU (I = 2XX) 

El 


— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 


Clock (LOW to HIGH) 

24 

27 

23 

26 

23 

26 

23 

25 

24 

27 

24 

26 

24 

27 

19 



Cycle Time and Clock Characteristics^ 


CY7C901 

-23 

-27 

Read-Modify-Write Cycle (from selection 
of A, B registers to end of cycle) 

23 ns 

27 ns 

Maximum Clock Frequency to shift Q 
(50% duty cycle, I = 432 or 632) 

43 MHz 

37 MHz 

Minimum Clock LOW Time 

13 ns 

15 ns 

Minimum Clock HIGH Time 

10 ns 

12 ns 

Minimum Clock Period 

23 ns 

27 ns 


Set-Up and Hold Times Relative to Clock (CP) Inputs “1 




v 

7 


CP: 

Set-Up Time 
Before H 4 L 

Hold Time 
After L4H 

Hold Time 

After H 4 L 

Set-Up Time 

Before L4H 

Speed (ns) 

23 

27 

23 27 

23 27 

23 | 27 

A, B Source Address 

10 

12 

0 (Note 12) 

21, 10 + tpwL (Note 13) 

0 

B Destination Address 

10 

12 

4 Do Not Change t 

0 

Data 

— 

— 

— 

16 

0 

C n 

— 

— 

— 

13 

0 

1012 

— 

— 

— 

19 

0 

1345 

— 

— 

— 

19 

0 

*678 

7 

9 

4 Do Not Change 4 

0 

RAMq, 3 > Qo, 3 

— 

— 

- 1 l 

0 


Output Enable/Disable Times! 2 ! 

Output disable tests performed with Cl = 5 pF and measured to 
0.5 V change of output voltage level. 


Notes: 

10. A dash indicates a propagation delay path or set-up time constraint 
does not exist. 

11. Certain signals must be stable during the entire clock LOW time to 
avoid erroneous operation. This is indicated by the phrase “do not 
change.” 

12. Source addresses must be stable prior to the clock H 4 L transition to 
allow time to access the source data before the latches close. The A ad- 
dress may then be changed. The B address can be changed if it is not 


Device 

Input 

Output 

Enable 

Disable 

CY7C901— 23 

UE 

Y 

14 

16 

CY7C901 —27 

OE 

Y 

16 

18 


a destination; i.e., if data is not being written back into the RAM. Nor- 
mally A and B are not changed during the clock LOW time. 

13. The set-up time prior to the clock L 4 H transition is to allow time for 
data to be accessed, passed through the ALU, and returned to the 
RAM. It includes all the time from stable A and B addresses to the 
clock L 4 H transition, regardless of when the clock H> L transition 
occurs. 
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CY7C901— 31 Commercial and CY7C901-32 
Military AC Performance Characteristics 

The tables below specify the guaranteed AC performance of 
these devices over the commercial (0°C to 70° C) and military 
(- 55 °C to +125°C) operating temperature range with Vcc va- 
rying from 4.5V to 5.5V. All times are in nanoseconds and are 
measured between the 1.5V signal levels. The inputs switch be- 
tween 0V and 3V with signal transition rates of IV per nanosec- 
ond. All outputs have maximum DC current loads. See “Electri- 
cal Characteristics” for loading circuit information. 

This data applies to parts with the following numbers: 

CY7C901 -31PC CY7C901 — 31DC CY7C901-31LC 

CY7C901 -31JC CY7C901 -32DMB CY7C901 -32LMB 

Combinatorial Propagation Delays (Cl = 50 pF)! 3 * 1Q ] 


To Output 

Y 

f 3 

Cn + 4 

G,P 

F = 0 

OVR 

RAM 0 

Qo 

From Input 

Y 

f 3 

C b + 4 

G,P 

F = 0 

OVR 

ram 3 

Cb 

Speed (ns) 

El 

mi 

El 

mi 

El 

mi 

El 

mi 

El 

m 

El 

mi 

El 

19 

E| 

mi 

A, B Address 

El 

48 

El 

48 

El 

48 

37 

44 

mi 

48 

19 

48 

19 

48 

— 

— 

D 


mi 

mi 

mi 

mi 

EE 

mi 

El 

El 

19 

mi 

mi 

19 

19 

— 

— 

Cn 

mi 

El 

mi 

m 

my 

El 



El 

El 

mi 

El 

El 

El 

— 

— 

l012 

El 

ESI 

JEM 

El 

El 

19 

mi 

19 

mi 

19 

wa 

19 

E3 

19 

— 

— 

1345 

ESI 

El 

n 

El 

mi 

19 

El 

19 

19 

19 

El 

19 

m 

19 

n 

Bl 

1678 

m 

El 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

m 

MM 

e 

mi 

A Bypass ALU (I = 2XX) 

H9 

El 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 





Clock (LOW to HIGH) 


m 

Bl 

El 

0 

19 

El 

19 

mm 

mi 

mm 

mi 

19 

19 

EX 

Ell 


Cycle Time and Clock Characteristics^ 


CY7C901 

-31 

-32 

Read-Modify- Write Cycle (from selection 
of A, B registers to end of cycle) 

31 ns 

32 ns 

Maximum Clock Frequency to shift Q 
(50% duty cycle, I = 432 or 632) 

32 MHz 

31 MHz 

Minimum Clock LOW Time 

16 ns 

17 ns 

Minimum Clock HIGH Time 

15 ns 

15 ns 

Minimum Clock Period 

31 ns 

32 ns 


For faster performance see CY7C901 -23 specification on page 9. 



Set-Up and Hold Times Relative to Clock (CP) Inputs 10 * 





7 


CP: \ 

Set-Up Time 
Before H 4 L 

L 

Hold Time 

After L4H 

Hold Time 

After H | L 

Set-Up Time 
Before L 4 H 

A, B Source Address 

15 

0 

(Note 12) 

30, 15 + tpwL 
(Note 13) 

0 

B Destination Address 

15 

4 Do Not Change 4 

0 

D 

— 

— 

25 

0 

C n 

— 

— 

20 

0 

I 012 

— 

— 

30 

0 

I 345 

— 

— 

30 

0 

1678 

10 

4 Do Not Change 4 

0 

RAMo t 3, Q 0j 3 

— 

12 

0 


Output Enable/Disable Times! 2 ] 

Output disable tests performed with Cl = 5 pF and measured to 
0.5 V change of output voltage level. 


Device 

Input 

Output 

Enable 


CY7C901— 31 

m 

Y 

23 

23 

CY7C901-32 

m 

Y 

25 

25 
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CY7C901 


==SJr CYPRESS 

— s = SEMICONDUCTOR — — 

Minimum Cycle Time Calculations for 16-Bit Systems 

Speed used in calculations for parts other than CY7C901 are representative for MSI parts. 



Cn +x 

Cn Cn + y 

Cn + z 


FROM 

CY7C901 (2, 3) 


CY7C901 (2, 3, 4) 


WIRED “OR” F=0 FROM 
OTHER CY7C901 s 



Pipelined System, Add without Simultaneous Shift 


CY7C245 
CY7C901 
Carry Logic 
CY7C901 
Register 


Data Loop 

Clock to Output 
A, Bto G, P 
Go, Po to C n + z 
Q to Worst Case 
Set-Up 


12 CY7C245 

28 MUX 

9 CY7C901 

18 CY7C245 

_4 

71 ns 

Minimum Clock Period = 71 ns 


Control Loop 

Clock to Output 
Select to Output 
CC to Output 
Access Time 



Pipelined System, Simultaneous Add and Shift Down (RIGHT) 



Data Loop 



Control Loop 


CY7C245 

Clock to Output 

12 

CY7C245 

Clock to Output 

12 

CY7C901 

A, B to G, P 

28 

MUX 

Select to Output 

12 

Carry Logic 

Go, Po to C n + z 

9 

CY7C901 

CC to Output 

22 

CY7C901 

Q to Worst Case 

18 

CY7C245 

Access Time 

20 

XOR and MUX 

Prop. Delay, Select to 
Output 

20 



66 ns 

CY7C901 

RAM 3 Setup 

9 






96 ns 





Minimum Clock Period = 96 ns 
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NORMALIZED FREQUENCY NORMALIZED 


CY7C901 


& SEMK^DUCTOR ===== 

Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 



NORMALIZED FREQUENCY 



4.0 4.5 5.0 5.5 6.0 


SUPPLY VOLTAGE (V) 


NORMALIZED FREQUENCY 



-55 25 125 

AMBIENTTEMPERATURE (°C) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


NORMALIZED OUTPUT DELAY 



' 0 200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I CC vs. FREQUENCY 



0 5 10 15 20 25 30 35 

FREQUENCY (MHz) 


7C901-9 
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SEMICONDUCTOR 


Ordering Information 


Read- 

Modify- 

Write Cycle 
(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

23 

CY7C901 — 23DC 

D18 

Commercial 

CY7C901-23JC 

J67 

CY7C901 -23LC 

L67 

CY7C901-23PC 

P17 

27 

CY7C901 — 27DMB 

D18 

Military 

GY7C901 - 27LMB 

L67 

31 

CY7C901— 31DC 

D18 

Commercial 

CY7C901— 31JC 

J67 

CY7C901— 31LC 

L67 

CY7C901— 31PC 

P17 

32 

CY7C901 — 32DMB 

D18 

Military 

CY7C901 — 32LMB 

L67 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics Combinational Propagation Delays 


Parameters 

Subgroups 

From A, B Address to Y 

7, 8 , 9, 10,11 

From A, B Address to F 3 

7, 8 , 9, 10,11 

From A, B Address to C n + 4 

7, 8 , 9, 10,11 

From A, B Address to G, P 

7, 8 , 9, 10,11 

From A, B Address to F = 0 

7, 8 , 9, 10,11 

From A, B Address to OVR 

7, 8 , 9, 10,11 

From A, B Address to RAMo, 3 

7, 8 , 9, 10,11 

From D to Y 

7, 8 , 9, 10,11 

From D to F 3 

7, 8 , 9, 10,11 

From D to C n + 4 

7, 8 , 9, 10, 11 

From D to G, P 

7, 8 , 9, 10,11 

From D to F = 0 

7, 8,9, 10,11 

From D to OVR 

7, 8 , 9, 10,11 

From D to RAMo, 3 

7, 8 , 9, 10,11 

From C n to Y 

7, 8 , 9, 10,11 

From C n to F 3 

7, 8 , 9, 10,11 

From C n to C n + 4 

7, 8 , 9, 10,11 

From C n to F = 0 

7, 8 , 9, 10,11 

From C n to OVR 

7, 8 , 9, 10,11 

From C n to RAMo, 3 

7, 8 , 9, 10,11 

Fromloi 2 to Y 

7, 8 , 9, 10,11 

From I 012 to F 3 

7,8,9, 10,11 

From I 012 to C n + 4 

7, 8 , 9, 10,11 

From I 012 to G, P 

7, 8 , 9, 10,11 

From I 012 to F = 0 

7, 8,9, 10,11 

Fromloi 2 to OVR 

7, 8,9, 10,11 

From I 012 to RAMo, 3 

7, 8 , 9, 10,11 


Parameters 

Subgroups 

VoH 

1,2,3 

V OL 

1,2,3 

VlH 

1,2,3 

Vil Max. 

1,2,3 

Iix 

1,2,3 

loz 

1,2,3 

Isc 

1,2,3 

Icc 

1,2,3 

Icci 

1,2,3 


Cycle Time and Clock Characteristics 


Parameters 

Subgroups 

Minimum Clock LOW Time 

7, 8 , 9, 10, 11 

Minimum Clock HIGH Time 

7, 8 , 9, 10, 11 
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Combinational Propagation Delays (continued) 


Parameters 

Subgroups 

From I 345 to Y 

7, 8 , 9, 10,11 

From I 345 to F 3 

7, 8 , 9, 10,11 

From I 345 to Cn + 4 

7, 8 , 9, 10, 11 

From I 345 to G, P 

7, 8 , 9, 10,11 

From I 345 to F = 0 

7, 8 , 9, 10,11 

From I 345 to OVR 

7,8,9, 10,11 

From I 345 to RAMo 3 

7,8,9, 10,11 

Froml678 to Y 

7, 8 , 9, 10,11 

From 1678 to RAMo, 3 

7, 8 , 9, 10,11 

From 1678 to Q 0 , 3 

7, 8 , 9, 10,11 

From A Bypass ALU to Y (I = 2XX) 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to Y 

7,8,9, 10,11 

From Clock LOW to HIGH to F 3 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to C n + 4 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to G, P 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to F = 0 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to OVR 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to RAMo, 3 

7,8, 9, 10,11 

From Clock LOW to HIGH to Qo, 3 

7, 8 , 9, 10,11 


Set-Up and Hold Times Relative to Clock (CP) Input 


Parameters 

Subgroups 

A, B Source Address 

Set-Up Time Before H % L 

7, 8, 9, 10,11 

A, B Source Address 

Hold Time After H t L 

7, 8, 9, 10,11 

A, B Source Address 

Set-Up Time Before L t H 

7, 8, 9, 10,11 

A, B Source Address 

Hold Time After L ► H 

7, 8, 9, 10,11 

B Destination Address 

Set-Up Time Before H ^ L 

7,8, 9, 10,11 

B Destination Address 

Hold Time After H t L 

7, 8,9, 10,11 

B Destination Address 

Set-Up Time Before L ► H 

7, 8, 9, 10,11 

B Destination Address 

Hold Time After L*H 

7, 8, 9, 10,11 

D Set-Up Time Before L t H 

7, 8, 9, 10,11 

D Hold Time After L*H 

7, 8, 9, 10, 11 

Cn Set-Up Time Before L * H 

7, 8, 9, 10,11 

Cn Hold Time After L ► H 

7, 8, 9, 10,11 

I 012 Set-Up Time Before L } H 

7, 8,9, 10,11 

I 012 Hold Time After L * H 

7, 8, 9, 10,11 

I345 Set-Up Time Before L ► H 

7, 8, 9, 10,11 

I345 Hold Time After L t H 

7, 8, 9, 10,11 

1678 Set-Up Time Before H | L 

7, 8, 9, 10,11 

Ig 78 Hold Time After H t L 

7, 8,9, 10,11 

I <578 Set-Up Time Before L t H 

7,8,9,10,11 

1678 Hold Time After L t H 

7, 8, 9, 10,11 

RAMo, RAM3, Qo, Q3 

Set-Up Time Before L t H 

7, 8,9, 10,11 

RAMq, RAM 3 , Qo, Q 3 

Hold Time After L*H 

7, 8,9, 10,11 
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Features 

• Fast 

— CY7C909/11 has a 30-ns (min.) 
clock-to-output cycle time (com- 
mercial and military) 

• Low power 

— Icc (max.) = 55 mA (commercial 
and military) 

• V C c margin 
— 5V±10% 

— All parameters guaranteed over 
commercial and military operating 
temperature range 

• Infinitely expandable in 4-bit incre- 
ments 


• Capable of withstanding > 2001V stat- 
ic discharge voltage 

• Pin compatible and functionally 
equivalent to Am2909A/Am2911A 

Functional Description 

The CY7C909 and CY7C911 are high- 
speed, four-bit-wide address sequencers 
intended to control the sequence of execu- 
tion of micro-instructions contained in mi- 
croprogram memory. They may be con- 
nected in parallel to expand the address 
width in 4-bit increments. Both devices are 
implementedin high-performance CMOS 
for optimum speed and power. 

The CY7C909 can select an address from 
any of four sources. They are: (1) a set of 
four external direct inputs (Dj); (2) exter- 


nal data stored in an internal register (R{); 

(3) a four-word-deep push/pop stack; or 

(4) a program counter register (which usu- 
ally contains the last address plus one) . The 
push/pop stack includes control lines so 
that it can efficiently execute nested sub- 
routine linkages. In the CY7C909, each of 
the four outputs (Yj) can be ORed with an 
external input for co nditiona l skip or 
branch instructions. A ZERO input line 
forces the outputs to all zeros. The outputs 
are three-state, controlled by the output 
enable (OE) input. 

The CY7C911 is an identical circuit to the 
CY7C909, except the four OR inputs are 
removed and the D and R inputs are tied 
together. The CY7C911 is available in a 
20-pin, 300-mil package. 


Logic Block Diagram 


Pin Configurations 


DANDR 
CONNECTED 
ON 7C91 1 
ONLY 


ADDRESS REG/ 
HOLDING REG 


DIP 

Top View 


°3 L 7 7C909 22 -* 0E 

OR 2 [8 21 D Y 3 

d 2 L 9 20 3 Y 2 

ORi C 10 19 3 Yi 

C 11 18 3 Y 0 

OR 0 C12 17 3 St 

D 0 C 13 16 3 S 0 


DIP 

Top View 



D AR F |xPC 


1 Xp Xi X 2 X 3 


MICROPROGRAM 

COUNTER 

REGISTER 



PLCC/LCC 
Top View 



PLCC/LCC 
Top View 


3 2,1,2019 > 
18 1 


7C911 16C OE 

15 C Y 3 
14 Y 2 

910111213 J 


pdPciT^ 


Y 0 Yi Y 2 Y 3 
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1 CYPRESS 
SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55°C to + 125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current, into Outputs (LOW) 30 mA 

Electrical Characteristics Over the Operating Ranged 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

V OH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 2.6 mA 

Commercial 

2.4 


V 

Vcc = Min., Iqh = ~ 1-0 mA 

Military 

2.4 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iql = 16.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

VlL 

Input LOW Voltage 


-2.0 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

- 10 

+ 10 

|xA 

loz 

Output Leakage Current 

GND <. Vo <L Vcc? Output Disabled 

-20 

+20 

\iA 

los 

Output Short Circuit Current! 3 ] 

Vcc = Max., Vqut — GND or Vcc 

-30 

-85 

mA 

Icc 

Vcc Operating Supply Current 

Vcc = Max., Iout ~ 0 mA 

Commercial 


55 

mA 

Military 


55 

Icci 

Vcc Operating Supply Current 

Vcc = Max. 

Vih > 3.0V, Vil< 0.4V 

Commercial 


35 

mA 

Military 


35 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

5 

pF 

CqUT 

Output Capacitance 

7 

pF 


Notes: 

1 . Ta is the “instant on” case temperature. 3. Not more than 1 output should be shorted at one time. Duration of the 

2. See the last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds. 

formation. 4. Tested initially and after any design or process changes that may affect 

these parameters. 


Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ±10% 

Military! 1 ] 

— 55° C to +125°C 

5V ±10% 



AC Test Loads and Waveforms 


R1 


5V o- 
OUTPUTo- 


50 pF -T- 

INCLUDING 4: 
JIG AND " 
SCOPE 


R2 


(a) 


R1 


5V o- 
OUTPUT °- 


5 pF 


R2 


INCLUDING 4r 
JIG AND " 

SCOPE 

jjj) C909-6 


ALL INPUT PULSES 



-*90% 
10% is — 


<.5 ns 

C909-7 



Commercial 

Military 

R1 

254Q 

258Q 

R2 

187Q 

216Q 
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CY7C911 


’ CYPRESS 
SEMICONDUCTOR 


Switching Characteristics Over the Operating Rangel 2 ’ 5] 



CY7C909 - 30, CY7C91 1 - 30 

CY7C909— 40, CY7C911 -40 

Units 

Commercial 

Military 

Commercial 

Military 

Minimum Clock LOW Timet 6 ] 

15 

15 

20 

20 

ns 

Minimum Clock HIGH Timet 6 ] 

15 

15 

20 

20 

ns 

| MAXIMUM COMBINATORIALPROPAGATION DELAYS | 

From Input To: 

Y 

Qi + 4 

Y 

On + 4 

Y 

Cn + 4 

Y 

Cn + 4 

ns 

Di 

17 

18 

18 

19 


22 

20 

25 

ns 

So, Si 

18 

18 

20 

20 


34 

29 

34 

ns 

ORj (CY7C909) 

16 

16 

17 

17 

17 

22 

20 


ns 

Cn 

— 

13 

— 

15 

— 

14 

— 

16 

ns 

ZERO 

18 

18 

20 

20 

29 

34 

30 

35 

ns 

OE LOW to Output 

16 

— 

18 

— 

25 

— 

25 

— 

ns 

OE HIGH to High Zt 5 ] 

16 

— 

18 

— 

25 

— 

25 

— 

ns 

Clock HIGH, Si, S 0 = LH 

20 

20 

22 

22 

39 

44 

45 

50 

ns 

Clock HIGH, Si, S 0 = LL 

20 


22 

22 

39 

44 

45 

50 

ns 

Clock HIGH, Si S 0 , = HL 

20 

20 

22 

22 

44 

49 

53 

58 

ns 

MINIMUM SET-UP AND HOLD TIMES (All Times Relative to Clock LOW-to-HIGH Transition) | 

From Input 

Set-Up 

Hold 

Set-Up 

Hold 

Set-Up 

Hold 

Set-Up 

Hold 


RE 

11 

0 

12 

0 

19 

0 

19 

0 

ns 

Rfl 

10 

0 

11 

0 

10 

0 

12 

0 

ns 

Push/Pop 

12 

0 

13 

0 

25 

0 

27 

0 

ns 

FE 

12 

0 

m 

0 

25 

0 

27 

0 

ns 

Cn 

10 

0 

warn 

0 

18 

0 

18 


ns 

Di 

14 

0 

16 

0 

25 

0 

25 

0 

ns 

ORi (CY7C909) 

12 

0 

14 

0 

25 

0 

25 

0 

ns 

So, Si 

14 

0 

16 

0 

25 

0 

29 

0 

ns 

ZERO 

12 

0 

13 

0 

25 

0 

29 

0 

ns 


Notes: 

5 . Output loading as in part (b) of AC Test Loads and Waveforms. 7. Rj and Di are internally connected on the CY7C91 1 . Use Rj set-up and 

6. System clock cycle time (Clock LOW Time and Clock HIGH Time) hold times for Dj inputs, 

cannot be less than maximum propagation delay. 


Switching Waveforms 


CLOCK 


INPUT 
(EXCEPT OE) 


OUTPUT 
(Y,C n + 4 ) 


7 

MIN CLOCK HIGH 

MIN CLOCK LOW 



\ 7 

/ 

HOLD 

TIMES . 



h* SET-UP TO CLOCK ► 


x<xxxx> 

< >c 


■« CLOCK 

\m INPUT TO OUTPUT ► 

TO OUTPUT ► 


XXXXxXxXXxXX)! 

< 
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Functional Description (continued) 

The tables below define the control logic of the 7C909/911. Table 1 
contains the multiplexer control logic, which selects the address 
source to appear on the outputs. 

Thble 1. Address Source Selection 


Table 3 illustrates the output control logic of the 7C909/911. The 
ZERO control forces the outputs to zero. The OR inputs are 
ORed with the output of the multiplexer. 

Table 3. Output Control 


Octal 

Si 

So 

Source for Y Outputs 

0 

L 

L 

Microprogram Counter (pPC) 

1 

L 

H 

Address/Holding Register ( AR) 

2 

H 

L 

Push-Pop Stack (STK) 

0 

H 

H 

Direct inputs (Dj) 


Control of the Push/Pop Stack is contained in Table 2. File enable 
(FE) enables stack operations, while Push/Pop (PUP) controls the 
stack. 


Table 2. Synchronous Stack Control 


FE PUP 

Push-Pop Stack Change 

H X 

No change 

L H 

Push current PC into stack, increment stack 
pointer 

L L 

Pop stack, decrement stack pointer 


ORi 

ZERO 

OK 

Yi 

X 

X 

H 

HighZ 

X 

L 

L 

L 

H 

H 

L 

H 

L 

H 

L 

Source selected by Sq Si 


Table 4 defines the effect of So, Si, FE, and PUP control signals on 
the 7C909. It illustrates the address source on the outputs and the 
contents of the internal registers for every combination of these 
signals.The internal register contents are illustrated before and af- 
ter the clock LOW-to-HIGH edge. 



Table 4. Output Control 


Cycle 

Si, S 0 , FE, PUP 

gPC 

REG 

STK0 

STK1 

STK2 

STK3 

Yout 

Comment 

Principle 

Use 

N 

0000 

J 

K 

Ra 

Rb 

Rc 

Rd 

n 

Pop Stack 

End Loop 

N + 1 

— 

J + l 

K 

Rb 

Rc 

Rd 

Ra 




N 

0001 

J 

K 

Ra 

Rb 

Rc 

Rd 

■ 

Push pPC 

Set-Up 

N + l 

— 

J + l 

K 

J 

Ra 

Rb 

Rc 

B 


Loop 

N 

001X 

J 

K 

Ra 

Rb 

Rc 


■ 

Continue 

Continue 

N + 1 

— 

J + l 

K 

Ra 

Rb 

Rc 


H 



N 

0100 

J 

K 

Ra 


Rc 

■ 

K 

Use AR for Address; 

End Loop 

N+l 

— 

K+l 

K 

Rb 


Rd 


— 

Pop Stack 


N 

0101 

J 


Ra 

Rb 

Rc 

Rd 

K 

Jump to Address in AR; 

JSRAR 

N + l 

— 

K+l 


J 

Ra 

Rb 

Rc 

— 

Push pPC 


N 

01 IX 

mu 

K 

Ra 

Rb 

■nn 

Rd 

K 

Jump to Address in AR 

JMPAR 

N + l 

— 


K 

Ra 

Rb 

■ 

Rd 

— 



N 

1000 


K 

Ra 

Rb 

■ ■ 

Rd 

Ra 

Jump to Address in STK0; 

RTS 

N+l 

— 


K 

Rb 

Rc 


Ra 

— 

Pop Stack 


N 

1001 

J 

K 

Ra 

Rb 

Rc 

Rd 

Ra 

Jump to Address in STK0; 


N+l 

— 

Ra+1 

K 

J 

Ra 

Rb 

Rc 

— 

Push gPC 


N 

101X 

J 

K 


Rb 

Rc 

Rd 

Ra 

Jump to Address in STK0 

Stack Ref 

N + l 

— 

Ra+1 

K 

■ 

Rb 

Rc 

Rd 

— 


(Loop) 

N 

1100 

J 

K 


Rb 

Rc 

Rd 

D 

Jump to Address on D; 

End Loop 

N+l 

— 

D + l 

K 


Rc 

Rd 

Ra 

— 

Pop Stack 


N 

1101 

J 

K 

Ra 

Rb 

Rc 

Rd 

D 

Jump to Address on D; 

JSRD 

N + 1 

— 

D + l 

K 

J 

Ra 

Rb 

Rc 

— 

Push pPC 


N 

1 1 IX 

J 

K 

Ra 


Rc 


D 

Jump to Address on D 

JMPD 

N + l 

— 

D + l 

K 

Ra 


Rc 


— 




J = Contents of microprogram counter; K = Contents of address register; R a , Rb, R c , Rd = Contents in stack 
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Functional Description (continued) 

Two examples of subroutine execution appear below. Table 5 illus- 
trates a single subroutine while Tables 6 illustrates two nested sub- 
routines. The starting address of the subroutine is applied to the D 
inputs of the 7C909 at the appropriate time, and the instruction to 
be performed is applied to the So,i, FE, and PUP inputs. Typically, 
these signals are derived from a micro-instruction, register, and the 
output of the sequencer (Y i) that is the address in the control 
ROM of the next micro-instruction to be executed. 


Tables 5 shows the sequence of micro-instructions to be executed. 
At address J + 2, the sequence control portion of the micro- 
instruction contains the command “Jump to subroutine at A.” At 
the time T 2 , the 7C909 inputs are set up to execute the jump and 
save the return address. The subroutine address A is applied to the 
D inputs and appears on the Y outputs. On the next clock transi- 
tion, the return address J + 3 is pushed onto the stack. The return 
instruction is executed at T 5 . Tables 6 has a similar timing chart 
showing one subroutine linking to a second, with the latter consist- 
ing of only one micro-instruction. 


Table 5. Subroutine Execution^ 


Execute Cycle 

To 

Ti 

t 2 

t 3 

T 4 

T 5 

t 6 

t 7 



w 

«■ 

| 



m 






1 














Si, So 

0 

0 

3 


0 

0 

2 


0 


0 

Inputs 

FE 

H 

H 

I 


H 

H 

L 


H 

H 

PUP 

X 

X 

H 

> 


X 

L 




X 


D 

X 

X 



X 

X 

3 


X 

X 


pPC 

J + l 

J + 2 

J + 3 

A + 1 


A +3 

MyEEHi 

J + 5 

Internal 

STKO 

- 

- 

- 


J + 3 


J + 3 



- 

Registers 

STK1 

STK2 








_ 



■ 

I 


STK3 

- 

- 

- 


- 


n 

- 



1 

- 

Output 

mm 

J + l 

+ 

to 

A 

A + 1 

A + 2 

J + 3 

J + 4 

J + 5 

Instruction being 
executed 


Continue 

Continue 

JSR A 

Continue 

Continue 

RTS 

Continue 

Continue 


Table 6 . TWo Nested Subroutines, Routine B is Only One Instruction PI 


Execute Cycle 

To 

Ti 

t 2 

t 3 

t 4 

t 5 

t 6 

t 7 

Tg 

t 9 



■ 





mm 


~ | 












Inputs 

(from 

pWR) 

Sj^Sn 

PUP 

D 

0 

H 

X 

X 

3 

L 

H 

A 

0 

H 

X 

X 

0 

H 

X 

X 

3 

L 

H 

B 

0 

H 

X 

X 

2 

L 

L 

X 

0 

H 

X 

X 

2 

L 

L 

X 

0 

H 

X 

X 

Internal 

Registers 

pPC 

STKO 

STK1 

STK2 

STK3 

J + 2 

J + 2 

A + 1 

J + 2 

A + 2 

J + 2 

A + 3 

J + 2 

B + 1 

A + 3 

J + 2 

B + l 

A + 3 

J + 2 

A + 4 

J + 2 

A + 5 

J + 2 

■ 

Output 

Y 

J + l 

A 

A + 1 

A + 2 

B 

B+l 


mu 

mu 

. J + 4 

Instruction 

being 

executed 

■ 

Continue 

JSR A 

Continue 

Continue 

JSR B 

Continue 

RTS 

Continue 

RTS 

Continue 

Note: 


8 . C n = HIGH 
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Figure 1. Microprocessor Sequencer Block Diagram 
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Functional Description (continued) 

Architecture 

The CY7C909 and CY7C911 are CMOS microprogram sequenc- 
ers for use in high-speed processor applications. They are cascad- 
able in 4-bit increments. Tvo devices can address 256 words of 
microprogram, three can address up to 4K words, and so on. The 
architecture of the CY7C909/911 is illustrated in the logic dia- 
gram in Figure 1. The various blocks are described below. 

Multiplexer 

The multiplexer is controlled by the So and Si inputs to select the 
address source. It selects either the direct inputs (Di), the address 
register (AR), the microprogram counter (|iPC), or the stack 
(SP) as the source of the next micro-instruction address. 

Direct Inputs 

The direct inputs (Dj) allow addresses from an external source to 
be output on the Y outputs. On the CY7C911, the direct inputs 
are also inputs to the address register. 

Address Register 

The address register (AR) consists of four D-type, edge-trig- 
gered, flip-flops that are controlled by the register enable (Re) 
input. When register enable is LOW, new data is entered into the 
register on the LOW-to-HIGH clock transition. 

Microprogram Counter 

The microprogram counter (pPC) is composed of a 4-bit incre- 
menter followed by a 4-bit register. The incrementer has a carry 
in (Cq) input and a carry out (C n + 4 ) output to facilitate cascad- 
ing. The carry in input controls the microprogram counter. When 
carry in is HIGH the incrementer counts sequentially. The count- 
er register is loaded with the current Y output plus one ( Y + 1 fr 
pPC) on the next clock cycle. When carry in is LOW the incre- 
menter does not count. The microprogram counter register is 
loaded with the same Y output (Y pPC) on the next clock cycle. 

Definition of Terms 


CY7C909 

CY7C911 


Stack 

The Stack consists of a 4 x 4 memory array and a built-in stack 
pointer (SP), which always points to the last word written. The 
stack is used to store return addresses when executing microsub- 
routines. 

The stack pointer is an up/down counter controlled by file enable 
(FE) and Push/Pop (PUP) inputs. The file enable input allows 
stack operations only when it is LOW. The Push/Pop input con- 
trols the stack pointer position. 

The PUSH operation is initiated at the beginning of a microsub- 
routine. Push/Pop is set HIGH while file enable is kept LOW 
The stack pointer is incremented and the memory array is written 
with the micro-instruction address following the subroutine jump 
that initiated the push. 

The POP operation is initiated at the end of a microsubroutine to 
obtain the return address. Both Push/Pop and file enable are set 
LOW. The return address is already available to the multiplexer. 
The stack pointer is decremented on the next LOW-to-HIGH 
clock transition, effectively removing old information from the 
top of the stack. The stack is configured so that data will roll-over 
if more than four POPs are performed, thus preventing data from 
being lost. 

The contents of the memory position pointed to by the stack 
pointer is always available to the multiplexer. Stack reference op- 
erations can thus be performed without a push or a pop. Since 
the stack is four words deep, up to four microsubroutines can be 
nested. 

The ZERO input resets the four Y outputs to a binary zero state. 
The OR inputs (7C909 only) are connected to the Y outputs such 
that any output can be set to a logical one. 

The output enable (OE) input controls the Y outputs. A HIGH 
on output enable sets the outputs into a high-impedance state. 


Name 

Description 

INPUTS | 

Si,So 

Multiplexer Control Lines for Access Source Selection 

FE 

File Enable, Enables Stack Operation, Active LOW 

PUP 

Push/Pop, Selects Stack Operation 

for - 

Register Enable, Enables Address Register Active LOW 

ms 

Forces Output to Logical Zero, Active LOW 

OE 

Output Enable, Controls Three-State Outputs Active LOW 

ORi 

Logic Or Input to each Address Output Line (7C909 only) 

Qi 

Carry In, Controls Microprogram Counter 

j Ri 

Inputs to the Internal Address Register (7C909 only) 

Di 

Direct Inputs to the Multiplexer 

CP 

Clock Input 

| OUTPUTS | 

Yi 

Address Outputs 

Cn + 4 

Carry Out from Incrementer 
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Definition of Terms (continued) 


Name 

Description 

INTERNALSIGNALS | 

[xPC 

Contents of the Microprogram Counter 

AR 

Contents of the Address Register 

STK0 - STK3 

Contents of the Push/Pop Stack 

SP 

Contents of the Stack Pointer 

EXTERNALSIGNAL ] 

1 A 

Address to the Counter Memory | 


Typical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 



NORMALIZED FREQUENCY 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED FREQUENCY 



-55 25 125 


OUTPUT SINK CURRENT 



0;0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


C909-10 
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Typical DC and AC Characteristics (continued) 

NORMALIZED OUTPUT DELAY 



CAPACITANCE (pF) 


CY7C909 

CY7C911 


NORMALIZED I C c vs. FREQUENCY 



0 5 10 15 20 25 30 35 


FREQUENCY (MHz) C 909 - 1 1 


Ordering Information 


Clock 

Cycle 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 


CY7C909 - 30DC 

D16 

Commercial 

CY7C909— 30JC 


CY7C909-30PC 

P15 

CY7C909 - 30DMB 

D16 

Military 

40 

CY7C909 — 40DC 

D16 

Commercial 

CY7C909— 40JC 

J64 

CY7C909 - 40LC 

L64 

CY7C909 - 40PC 

P15 

CY7C909— 40DMB 

D16 

Military 

CY7C909 — 40LMB 

L64 


Clock 

Cycle 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

30 

CY7C911— 30DC 

D6 

mm 

CY7C911— 30JC 

J61 

CY7C911-30PC 

P5 

CY7C911— 30DMB 

D6 

Military 

40 

CY7C911— 40DC 

D6 

Commercial 

CY7C911— 40JC 

J61 

CY7C911— 40LC 

L61 

CY7C911— 40PC 

P5 

CY7C911— 40DMB 

D6 

Military 

CY7C911— 40LMB 

L61 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

V OH 

1,2,3 

VoL 

1,2,3 

Vffl 

1,2,3 

VlL Max. 

1,2,3 

Iix 

1,2,3 

loz 

1, 2,3 

los 

1,2,3 

Icc 

1,2,3 

Icci 

1,2,3 


Switching Characteristics 


Parameters 

Subgroups 

Minimum Clock LOW Time 

7, 8 , 9, 10, 11 

Minimum Clock HIGH Time 

7, 8 , 9, 10, 11 

| MAXIMUM COMBINATORIAL PROPAGATION DELAYS | 

DitoY 

7, 8 , 9, 10, 11 

Di to C n + 4 

7, 8 , 9, 10, 11 

So, Sj to Y 

7, 8 , 9, 10, 11 

S 0 , Si to C n + 4 

7, 8 , 9, 10,11 

ORj (7C909) toY 

7, 8 , 9, 10,11 

ORi (7C909) toC n + 4 

7, 8 , 9, 10,11 

Cn tO C n + 4 

7, 8 , 9, 10,11 

ZERO to C n + 4 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = LH to Y 

7, 8 , 9, 10, 11 

Clock HIGH, S 0 , Si = LH to C n + 4 

7, 8 , 9, 10, 11 

Clock HIGH, S 0 , Si = LL to Y 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = LL to C n + 4 

7,8,9, 10,11 

Clock HIGH, S 0 , Si = HL to Y 

7, 8 , 9, 10,11 

Clock HIGH, S 0 , Si = HL to C n + 4 

7, 8 , 9, 10,11 


Parameters 

Subgroups 

MINIMUM SET-UP AND HOLD TIMES j 

RE Set-Up Time 

7, 8 , 9, 10,11 

RE Hold Time 

7, 8 , 9, 10,11 

Push/Pop Set-Up Time 

7, 8 , 9, 10,11 

Push/Pop Hold Time 

7, 8 , 9, 10,11 

FE Set-Up Time 

7, 8 , 9, 10,11 

FE Hold Time 

7, 8,9, 10,11 

Q Set-Up Time 

7,8, 9, 10,11 

Cn Hold Time 

7, 8 , 9, 10,11 

Dj Set-Up Time 

7, 8 , 9, 10,11 

Dj Hold Time 

7, 8 , 9, 10,11 

ORi (7C909) Set-Up Time 

7, 8 , 9, 10,11 

ORi (7C909) Hold Time 

7,8, 9, 10,11 

So, Si Set-Up Time 

7,8, 9, 10,11 

So, Si Hold Time 

7, 8 , 9, 10,11 

ZERO Set-Up Time 

7,8, 9, 10,11 

ZERO Hold Time 

7, 8 , 9, 10, 11 



Document#: 38-00015-B 


6-61 


LOGIC 
















































































CY7C910 



Features 

• Fast 

— CY7C910-40 has a 40-ns (min.) 

clock cycle; commercial 
— CY7C910-46 has a 46-ns (min.) 
clock cycle; military 

• Low power 

— Ice (max.) = 70 mA 

• Vcc margin of 5V ±10% commercial 
and military 

• Sixteen powerful microinstructions 

• Three output enable controls for 
three-way branch 

• Twelve-bit address word 

• Four sources for addresses: micropro- 
gram counter (MPC), stack, branch 
address bus, internal holding register 

• 12-bit internal loop counter 

• Internal 17-word by 12-bit stack can 
be used for subroutine return 
address or data storage 


• Capable of withstanding greater than 
2001V static discharge voltage 

• Pin compatible and functional 
equivalent to Am2910A 

Functional Description 

The CY7C910 is a standalone micropro- 
gram controller that selects, stores, re- 
trieves, manipulates, and tests addresses 
that control the sequence of execution of 
instructions stored in an external memory. 
All addresses are 12-bit binary values that 
designate an absolute memory location. 

The CY7C910, as illustrated in the block 
diagram, consists of a 17-word by 12-bit 
LIFO (Last-In-First-Out) stack and SP 
(Sthck Pointer), a 12-bit RC (Register/ 
Counter), a 12-bit MPC (Micro Program 
Counter) and incrementer, a 12-bit-wide 
by 4-input multiplexer, and the required 
data manipulation and control logic. 


The operation performed is determined 
by four input instruction lines (Io - I3) 
that in turn select the (internal) source of 
the next micro-instruction to be fetched. 
This address is output on the Yq — Yu 
pins. T \vo additional inputs (CC and 
CCEN) are provided that are examined 
during certain instructions and enable the 
user to make the execution of the instruc- 
tion either unconditional or dependent 
upon an external test. 

The CY7C910 is a pin-compatible, func- 
tional-equivalent, improved-performance 
replacement for the Am2910A. 

The CY7C910 is fabricated using an ad- 
vanced 1.2-micron CMOS process that 
eliminates latch-up, results in ESD pro- 
tection over 2000 volts, and achieves su- 
perior performance and low power dissi- 
pation. 
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Pin Configurations 


PLCC 
Top View 



DIP 

Top View 


y 4 C i« 

D 4 C 2 
v 5 C 3 

P 5 C 4 
VECT C 5 
PL C 6 
MAP C 7 
■3 C 8 
l 2 C 9 
Vcc CZ 10 
h E ii 
>o C 12 
CCEN [I 13 
CC □ 14 
RLD □ 15 
FDLL C 16 
D 6 CZ 17 
Y 6 C 18 
□ 7 C 19 
Y 7 C 20 


□ 03 

□ Y 3 

□ D 2 

□ Y 2 

□ D, 

□ Y 1 

ZD d 0 

□ Yo 

□ Cl 

□ CP 

□ GND 

□ OE 

□ Yu 

□ 

ZD y 10 
ZD Dio 

□ Y 9 

□ D 9 

□ Y 8 

□ Ds . 



Selection Guide 


Minimum Clock Cycle (ns) 

Stack Depth (words) 

Operating Range 

Part Number 

40 

17 

Commercial 

CY7C910— 40 

46 

17 

Military 

CY7C910— 46 

50 

17 

Commercial 

CY7C910— 50 

51 

17 

Military 

CY7C910— 51 

93 

17 

Commercial 

CY7C910— 93 

99 

17 

Military 

CY7C910— 99 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 0 C to + 125 0 C 

Supply Voltage to Ground Potential 

(Pin 10 to Pin 30) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -3.0Vto+7.0V 

Output Current into Outputs (LOW) 30 mA 

Static Discharge Voltage > 2001V 

(Per MIL-STD-883 Method 3015) 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ±10% 

Military^ 

— 55°Cto +125°C 

5V ±10% 


Note: 

1. Ta is the “instant on” case temperature. 
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Pin Definitions 

Signal 

Name I/O Description 

Do - Du I Direct inputs to the RC (Register/Counter) 

and multiplexer. Dq is LSB and Du is MSB 

RLD I Register load. Control input to RC that, 

when LOW, loads data on the Dq - Du pins 
into RC on the LOW-to-HIGH clock (CP) 
transition. 

Io — I3 I Instruction inputs that select one of sixteen 

instructions to be performed by the 
CY7C910. 

CC I Control input that, when LOW, signifies that 

a test has passed. 

CCEN I Enable forCC input. When HIGH CC is ig- 

nored and a pass is forced. When LOW the 
state of CC is examined. 

CP I Clock input. All internal states are changed 

on the LOW-to-HIGH clock transitions. 


Signal 


Name 

I/O 

Description 

Cl 

I 

Carry input to the LSB of the incrementer 
for the MPC. 

OE 

I 

Control for Yo - Yu outputs. LOW to en- 
able; HIGH to disable. 

Yo-Yn 

O 

Address output to microprogram memory. 

Yo is LSB and Yu is MSB. 

FULL 

O 

When LOW indicates the stack is full. 

PL 

O 

When LOW, this indicates the pipeline regis- 
ter has been selected as the direct input (Do 
- Du) source. 

MAP 

O 

When LOW, this indicates the mapping 
PROM (or PLA) has been selected as the 
direct input (Dq- Du) source. 

VECT 

O 

When LOW, this indicates the Interrupt Vec- 
tor has been selected as the direct input (Do 
- Du) source. 


Architecture of the CY7C910 

Introduction 

The CY7C910 is a high-performance CMOS microprogram con- 
troller that produces a sequence of 12-bit addresses that control 
the execution of a microprogram. The addresses are selected from 
one of four sources, depending upon the (internal) instruction be- 
ing executed (Io - I3), and other external inputs. The sources are 
(1) the external (Do - Du) inputs, (2) the RC, (3) the stack, and 
(4) the MPC. Twelve bit lines from each of these four sources are 
the inputs to a multiplexer as shown in the Logic Block Diagram. 
The outputs of the multiplexer are applied to the inputs of the 
three-state output drivers (Yo - Yu). 

External Inputs: Dq - Du 

The external inputs are used as the source for destination addresses 
for the jump or branch type of instructions. These are shown as Ds 
in the two columns in the Table of Instructions. A second use of 
these inputs is to load the RC. 

Register Counter: RC 

The RC is implemented as twelve D-type, edge-triggered flip-flops 
that are synchronously clocked on the LOW-to-HIGH transition 
of the clock, CR The data on the D inputs is syn chronously loaded 
into the RC when the load control input, RLD, is LOW. The out- 
put of the RC is available to the multiplexer as its R input and is 
output on the Y outputs during certain instructions, indicated with 
an R in the Table of Instructions. 

The RC is operated as a 12-bit down counter. Its contents are de- 
cremented and tested to see if they are zero during instructions 8, 
9, and 15. This enables micro-instructions to be repeated up to 
4096 times. The RC is arranged such that if it is loaded with a num- 
ber, n, the sequence will be executed exactly n + 1 times. 

The Stack and Stack Pointer: SP 

The 17-word by 12-bit stack is used to provide return addresses 
from micro-subroutines or from loops. The SP, which points to the 
last word written, is integral to the operation of the stack. This per- 


mits reference to the data on the top of the stack without having to 
perform a Pop operation. 

The SP operates as an up/down counter that is incremented when 
a Push operation (instructions 1, 4, or 5) is performed or decrem- 
entedwhen a Pop operation (instructions 8, 10, 11, 13, or 15) is per- 
formed. The Push operation writes the return address on the stack 
and the Pop operation effectively removes it. The actual operation 
occurs on the LOW-to-HIGH clock transition following the in- 
struction. 

The stack is initialized by executing instruction zero (JUMP TO 
LOCATION 0 or RESET). Every time a “jump to subroutine” in- 
struction (1, 5) or a loop instruction (4) is executed, the return ad- 
dress is Pushed onto the stack; and every time a “return from sub- 
routine (or loop)” instruction is executed, the return address is 
Popped off the stack. 

When one subroutine calls another or a loop occurs within a loop 
(or a combination), which is called nesting, the logical depth of the 
stack increases. T he phy sical stack depth is 17 words. When this 
depth occurs, the FULL signal goes LOW on the next LOW-to- 
HIGH clock transition. Any further Push operations on a full stack 
will cause the data at that location to be overwritten, but will not 
increment the SP. Similarly, performing a Pop operation on a 
empty stack will not decrement the SP and may result in non-mean- 
ingful data being available at the Y outputs. 

The Microprocessor Counter: MPC 

The MPC consists of a 12-bit incrementer followed by a 12-bit reg- 
ister. The register usually holds the address of the instruction being 
fetched. When sequential instructions are fetched, the carry input 
(Cl) to the incrementer is HIGH and one is added to the Y outputs 
of the multiplexer, which is loaded into the MPC on the next LOW- 
to-HIGH clock transition. When the Cl input is LOW, the Y out- 
puts of the multiplexer are loaded directly into the MPC so that the 
same instruction is fetched and executed. 
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Electrical Characteristics Over Commercial and Military Operating Range, Vcc Min. = 4.5V, Vcc Max. = 5.5V^ 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~ 1-6 mA 

2.4 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql = 12 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

Vil 

Input LOW Voltage 


-3.0 

0.8 

V 

IlH 

Input HIGH Current 

Vcc = Max., Vin = Vcc 


10 

pA 

IlL 

Input LOW Current 

Vcc = Max., Vin = Vss 


- 10 

pA 

lOH 

Output HIGH Current 

Vcc = Min., VlH - 2.4V 

- 1.6 


mA 

IoL 

Output LOW Current 

V C c = Min., Vol = 0.4V 

12 


mA 

loz 

Output Leakage Current 

Vcc = Max., Vout = Vss/Vcc 

-40 

+40 

pA 

Isc 

Output Short Circuit Current^ 

Vcc = Max., Vqut = 0V 


-85 

mA 

Icc 

Supply Current 

Vcc = Max. 

Commercial 


70 

mA 

Military 


90 

Icci 

Supply Current 

V ffl > 3.85V, V IL < 0.4V 

Commercial 


35 

mA 

Military 


50 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

8 

pF 

CqUT 

Output Capacitance 

10 

pF 


Output Loads for AC Performance Characteristics! 5 ’ 6 ] Switching Waveforms 


+5V 



340Q 

255Q 

7C910-4 



Notes: 

2. See the last page of this specification for Group A subgroup testing in- 4. 

formation. 

3. Not more than one output should be shorted at a time. Duration of the 5. 

short circuit should not be more than one second. 6. 


Tested initially and after any design or process changes that may affect 
these parameters. 

Cl = 50 pF includes scope probe, wiring, and stray capacitance. 

Cl = 5 pF for output disable tests. 
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Guaranteed AC Performance Characteristics 

The tables below specify the guaranteed AC performance of the The inputs switch between OV and 3 V with signal transition rates of 
CY7C910 over the commercial (0°C to +70° C) and the military 1 volt per nanosecond. All outputs have maximum DC current 
( - 55 0 C to + 125 ° C) temperature ranges with Vcc varying from loads. 

4.5V to 5.5V. All times are in nanoseconds and are measured be- 
tween the 1 .5 V signal levels. 

Clock Requirements 



Commercial 

Military 

Speed (ns) 

40 

50 

93 

46 

51 

99 

Minimum Clock LOW 

20 

20 

50 

23 

25 

58 

Minimum Clock HIGH 


20 

35 

23 

25 

42 

Minimum Clock Period I = 14 

40 

50 

93 

46 

51 

100 

Minimum Clock Period I = 8, 9, 15 

40 

50 

113 

46 

51 

114 


Combinatorial Propagation Delays (Cl = 50 pF)( 2 ’ 7 1 



Commercial 

Military 

From Input 

Y 

PL, VECT, MAP 

FULL 

Y 

Pfy VECT, MAP 

FULL 


b 

b 


BB 

50 



a 


m 

B 


46 

51 

mm 

B 

B 


esibih 

17 

20 

20 

■S 

— 

— 


B 


21 

25 

B 

— 

— 


a 

B 



25 

35 

50 


30 

51 

H 

B 

B 

30 

40 

m 

25 

35 


B 

B 

B 

cc 

22 

30 

30 

n 

— 

— 



B 

27 

36 

35 

— 

— 

BB 

B 

H 

B 

CCEN 

22 

30 

30 


— 

— 

B 

B 

3 

27 

36 

37 

— 

— 

1 

B 

B 

B 

CP I = 8, 9, 15( 8 ! 


El 


— 

— 

— 

m 

B 

B 

B 

B 

Q 

— 

— 

— 

m 

B 

B 

CP All Other I 


El 


— 

— 

— 

m 

B 

jggj 

B 

m 

B 

— 

— 

— 



B 

OS 8 l 

21 

25 

35 

— 

— 

— 

— 

— 

- 

22 

25 

40 

— 

— 

— 

— 

— 

— 


21 

27 

30 







22 

30 

30 








Minimum Set-Up and Hold Times Relative to clock LOW-to-HIGH Transition (C L = 50 pF)i 2 l 



Commercial 

Military 

Set-Up 

Hold 

Set-Up 

Hold 

Speed (ns) 

40 

50 

93 

40 

50 

93 

46 

51 

99 

46 

51 

99 

DI t RC 

13 

16 

24 

0 

0 

0 

13 

16 

28 

0 

0 

0 

DI t MPC 

20 

30 

58 

0 

0 

0 

bb 


62 

0 

0 

0 

I0-I3 

25 

35 

75 

0 

0 

0 

iff 


81 

0 

0 

0 

CC 

mm 

24 


0 

0 

0 

BB 

35 

65 

0 

0 

0 

CCEN 

ma 

BB 

ESI 

gj 

0 

mm 

mm 

35 

63 

0 

0 

0 

Cl 

15 

mm 

46 

1 


iS 

mm 

18 

58 

0 

0 

0 

RLD 

15 

19 

36 

0 

0 

0 

15 

20 

42 

0 

0 

0 


Notes: 

7. A dash indicates that a propagation delay path or set-up time does not 8. The enable/disable times are measured to a 0.5 Volt change on the out- 

exist. put voltage level with Cl = 5 pF 
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~=asr sr SEMICONDUCTOR 

Table of Instructions 


I 3 - lo 

Mnemonic 

Name 

Reg/Cntr 

Contents 

Result 

Fail 

CCEN = Land CC = H 

Pass 

CCEN = H or CC = L 

Reg/Cntr 

Enable 

Y 

Stack 

Y 

Stack 

0 

JZ 

Jump Zero 

X 

0 

Clear 

0 

Clear 

Hold 

PL 

1 

CJS 

CondJSBPL 

X 

PC 

Hold 

D 

Push 

Hold 

PL 

2 

JMAP 

Jump Map 

X 

D 

Hold 

D 

mmm 

Hold 

Map 

3 

CJP 

Cond Jump PL 

X 

PC 

Hold 

D 

1 

Hold 

PL 

4 

Push 

Push/Cond LD CNTR 

X 

PC 

Push 

PC 

Push 

(Note 9) 

PL 

5 

JSPR 

CondJSBR/PL 

X 

R 

Push 

D 

Push 

Hold 

PL 

6 

CJV 

Cond Jump Vector 

X 

PC 

Hold 

D 

Hold 

Hold 

Vect 

7 

JRP 

Cond Jump R/PL 

X 

R 

Hold 

D 

Hold 

Hold 

PL 

8 

RFCT 

Repeat Loop, 

CNTR# 0 

#0 

F 

Hold 

F 

Hold 

Dec 

PL 

=0 

PC 

Pop 

PC 

Pop 

Hold 

PL 

9 

RPCT 

Repeat PL, 

CNTR# 0 

7*“0 

D 

Hold 

D 

Hold 

Dec 

PL 

=0 

PC 

Hold 

PC 

Hold 

Hold 

PL 

10 

CRTN 

Cond RTN 

X 

PC 

Hold 

F 

Pop 

Hold 

PL 

11 

CJPP 

Cond Jump PL & Pop 

X 

PC 

Hold 

D 

Pop 

Hold 

PL 

12 

LDCT 

LD Cntr & Continue 

X 

PC 

Hold 

PC 

Hold 

Load 

PL 

13 

LOOP 

Test End Loop 

X 

F 

Hold 

PC 

Pop 

Hold 

PL 

14 

CONT 

Continue 

X 

PC 

Hold 

PC 

Hold 

Hold 

PL 

15 

TWB 

Three-Why Branch 

^0 

F 

Hold 

PC 

Pop 

Dec 

PL 

=0 

D 

Pop 

PC 

Pop 

Hold 

PL 


H = HIGH 
L = LOW 
X = Don’t Care 
Notes: 

9. If CCEN = L and CC = H, then hold; else load. 
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One-Level Pipeline-Based Architecture (recommended) 


MAP 



7C910-7 


72-ns CYCLE TIME 


CLOCK 



/ 


(CLOCK TO REGISTER OUTPUT) 


\ 



PIPELINE CY7C910 

REGISTER* INSTRUCTION 
OUTPUT INPUT 


1- — - 

- 1 8 ns (MUX SELECT TO OUTPUT) 


wammmmmmmm 




«« 22 ns ► 

(CC TOY) 


wmmmmmmmm 



(PROM ADDRESS SET-UPTIME) 

20 ns ► 




MICROPROGRAM 

MEMORY 

OUTPUT 


xxx»o<xxxxxxxxxxxxxxxxxxxxxx 


7C910-8 
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NORMALIZED FREQUENCY NORMALIZED I 


WM CYPRESS 
r W SEMICONDUCTOR 


CY7C910 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



NORMALIZED SUPPLY CURRENT 



0.0 I I I 

-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED FREQUENCY 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED FREQUENCY 



-55 25 125 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) AMBIENTTEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


NORMALIZED OUTPUT DELAY 



1 oLX I I I I I 

0 200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I C c vs. FREQUENCY 



0 5 10 15 20 25 30 35 


7C910-9 


FREQUENCY (MHz) 
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SEMICONDUCTOR 


Ordering Information 


Clock Cycle 
(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

40 

CY7C910— 40DC 




J67 

CY7C910— 40LC 

L67 


P17 

46 

CY7C910— 46DMB 

D18 

Militaiy 

CY7C910— 46LMB 

L67 

50 

CY7C910-50DC 

D18 

Commercial 

CY7C910-50JC 

J67 

CY7C910— 50LC 

L67 

CY7C910-50PC 

P17 

51 

CY7C910— 51DMB 

D18 

Military 

CY7C910— 51LMB 

L67 

93 

CY7C910— 93DC 

D18 

Commercial 

CY7C910-93JC 

J67 


L67 

CY7C910-93PC 

P17 

99 

CY7C910— 99DMB 


Military 


L67 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

V 0 L 

1,2,3 

Vffl 

1, 2,3 

Vil Max. 

1,2,3 

IlH 

1,2,3 

IlL 

1,2,3 

lOH 

1,2,3 

iOL 

1,2,3 

loz 

1,2,3 

isc 

1,2,3 

!CC 

1,2,3 

Icci 

1,2,3 


Clock Requirements 


Parameters 

Subgroups 

Minimum Clock LOW 

7, 8 , 9, 10,11 


Minimum Set-Up and Hold Times 


Parameters 

Subgroups 

DI t RC Set-Up Time 

7, 8 , 9, 10, 11 

DI t RC Hold Time 

7, 8 , 9, 10, 11 

DI t MPC Set-Up Time 

7, 8 , 9, 10, 11 

DI t MPC Hold Time 

7, 8 , 9, 10,11 

Io - I 3 Set-Up Time 

7, 8 , 9, 10,11 

Io - I 3 Hold Time 

7, 8 , 9, 10, 11 

CC Set-Up Time 

7, 8 , 9, 10,11 

CC Hold Time 

7, 8 , 9, 10, 11 

CCEN Set-Up Time 

7, 8 , 9, 10,11 

CCEN Hold Time 

7, 8 , 9, 10, 11 

Cl Set-Up Time 

7, 8 , 9, 10,11 

Cl Hold Time 

7, 8 , 9, 10, 11 

RLD Set-Up Time 

7, 8 , 9, 10,11 

RLD Hold Time 

7, 8 , 9, 10, 11 


Combinational Propagation Delays 


Parameters 

Subgroups 

From Do - Du to Y 

7, 8 , 9, 10,11 

From Io - I3 to Y 

7, 8 , 9, 10,11 

From Io - I3 to PL, VECT, MAP 

7, 8 , 9, 10,11 

From CC to Y 

7, 8 , 9, 10,11 

From CCEN to Y 

7, 8 , 9, 10,11 

From CP (I = 8, 9, 15) to FULL 

7, 8 , 9, 10, 11 

From CP (All Other I) to Y 

7, 8 , 9, 10,11 

From CP (All Other I) to FULL 

7, 8 , 9, 10,11 


Document#: 38-00016-B 
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P SEMICONDUCTOR 


CMOS 16-Bit Slice 


Features 

• Fast 

— CY7C9101-30 has a 30-ns (max.) 

clock cycle (commercial) 

— CY7C9101-35 has a 35-ns (max.) 
clock cycle (military) 

• Low power 

— Ice (max. at 10 MHz) = 60 mA 
(commercial) 

— Ice (max. at 10 MHz) = 85 mA 
(military) 

• Vcc margin of 5V ±10% 

• All parameters guaranteed over 
commercial and military operating 
temperature range 

• Replaces four 2901s with carry look- 
ahead logic 

• Eight-function ALU performs three 
arithmetic and five logical operations 
on two 16-bit operands 


• Infinitely expandable in 16-bit incre- 
ments 

• Four status flags: carry, overflow, neg- 
ative, zero 

• Capable of withstanding greater than 
2001V static discharge voltage 

• Pin compatible and functional equiva- 
lent to AM29C101 

Functional Description 

The CY7C9101 is a high-speed, expand- 
able, 16-bit-wide ALU slice that can be 
used to implement the arithmetic section 
of a CPU, peripheral controller, or pro- 
grammable controller. The instruction set 
of the CY7C9101 is basic, yet so versatile 
that it can emulate the ALU of almost any 
digital computer. 

The CY7C9101, as shown in the logic 
block diagram, consists of a 16-word by 
16-bit dual-port RAM register file, a 16-bit 


ALU, and the necessary data manipula- 
tion and control logic. 

The function performed is determined by 
9-bit instruction word (Ig to Io), which is 
usually input via a micro-instruction regis- 
ter. 

The CY7C9101 is expandable in 16-bit 
increments, has three-state data outputs 
as well as flag outputs, and can implement 
either a full look-ahead carry or a ripple 
carry. 

The CY7C9101 is a pin-compatible, func- 
tional equivalent for the Am29C101 with 
improved performance. The 7C9101 re- 
places four 2901s and includes on-chip 
carry look-ahead logic. 

Fabricated in an advanced 1.2-micron 
CMOS process, the CY7C9101 elimi- 
nates latch-up, has ESD protection great- 
er than 2000V, and achieves superior per- 
formance with low power dissipation. 



'15—0 
DATA OUT 


Pin Configuration 


Top View 


U C t 
i 8 C 2 
PC 3 
a C 4 

Cn + 18 C 5 

OVR C 6 

Fis C 7 
Yis C 8 

Yu C 9 

Yis C 10 
Yl2 C 11 
Yu C 12 
Y 10 C 13 
Y» C 14 
Yg C 15 
GND C 16 
m C 17 

Y ? C 18 
Ye C 19 
Y 5 C 20 
Y 4 C 21 
Y 3 C 22 

Y 2 C 23 
Y, C 24 
Y 0 C 25 
F = 0 C 26 
C* C 27 

l 2 C 28 

•l C 29 
l 0 C 30 
>8 C 31 
l 7 C 32 


64 □ l 3 
63 □ a 15 
62 □ RAM 1S 

61 ID A 3 

60 □ A 2 
59 □ A, 

58 □ Ao 
57 □ D,5 
56 □ 0,4 
55 □ 0,3 
54 ZD D, 2 
53 3 D„ 

52 3 D, 0 

51 □ D 9 
50 □ D 8 
49 □ Vcc 

46 □ D 7 

47 □ D S 
46 ID D 5 
45 □ D 4 
44 □ D 3 
43 □ D 2 
42 ID D, 

41 □ D 0 
40 ID B 0 
39 ID B, 

38 ID B 2 
37 ID B 3 
36 □ CP 

35 ID RAM 0 
34 □ Q 0 
33 ID 1$ 


7C9101-2 
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Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature -65°Cto+150°C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltage - 3.0V to +7.0V 

Output Current into Outputs (LOW) 30 mA 


Static Discharge Voltage >2001 V 

(Per MIL-STD-883 Method 3015) 

Latch-Up Current (Outputs) >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10 % 

Military! 1 ] 

— 55°C to +125°C 

5V ±10% 


Notes: 

1 . Ta is the “instant on” case temperature. 


Pin Definitions 

Signal 

Name I/O Description 

A 3 - Aq I RAM Address A. This 4-bit address word se- 

lects one of the 16 registers in the register file 
for output on the (internal) A port. 

B 3 — Bo I RAM Address B. This 4-bit address word se- 
lects one of the 16 registers in the register file 
for output on the (internal) B port. When data 
is written back to the register file, this is the 
destinationaddress. 


Is — Io I Instruction Word. This 9-bit word is decoded to 
determine the ALU data sources (Io, 1 2 )? the 
ALU operation (I 3 ^ 5 ), and the data to be writ- 
ten to the Q register or register file (Ig, 7 ^ g). 

D 15 - Do I Direct Data Input. This 16-bit data word may 

be selected by the Io 1 2 lines as an input to 
the ALU. 


Y 15 - Yq O Data Output. These are three-state data out- 
put lines that, when enabled, output either the 
output of the ALU or the data in the A latch, 
as determined by the code on the Ig, 7 , s lines. 

OE I Output Enable. This is an active LOW input 

that controls the Y 15 - Yq outputs. A HIGH 
level on this signal places the output drivers at 
the high-impedance state . 

CP I Clock. The LOW level of CP is used to write 

data to the RAM register file. A HIGH level 
of CP writes data from the dual-port RAM to 
the A and B latches. The operation of the Q 
register is similar; data is entered into the mas- 
ter latch on the LOW level of CP and trans- 
ferred from master to slave during CP = 
HIGH. 


Q 15 I/O These two lines are bidirectional and are con- 

RAM 15 trolled by 1^ 7 , 8 - They are three-state output 

drivers connected to the TTL-compatible 
CMOS inputs. 


Signal 

Name 

I/O 

Description 

Ql5 

RAM 15 

(cont.) 

I/O 

Output Mode: When the destination code on 
lines Is, 7, 8 indicates a left shift (UP) opera- 
tion, the three-state outputs are enabled and 
the MSB of the Q register is output on the Q 15 
pin and likewise, the MSB of the ALU output 
(F 15 ) is output on the RAM 15 pin. 



Input Mode: When the destination code indi- 
cates a right shift (DOWN), the pins are the 
data inputs to the MSB of the Q register and 
the MSB of the RAM, respectively. 

Qo 

RAMq 

I/O 

These two lines are bidirectional and function 
similarly to the Q 15 and RAM 15 lines. The Qo 
and RAMo lines are the LSB of the Q register 
and the RAM. 

Cn 

I 

Carry In. The carry in to the internal ALU. 

Cn + 16 

0 

Carry Out. The cany out from the internal 

ALU. 

G,P 

0 

Carry Generate, Carry Propagate. Outputs 
from the ALU that may be used to perform a 
carry look-ahead operation over the 16 bits of 
the ALU. 

OVR 

0 

Overflow. This signal is the logical exclusive- 
OR of the carry in and the carry out of the 

MSB of the ALU. This indicates when the re- 
sult of the ALU operation has exceeded the 
capacity of the ALU’s two’s complement num- 
ber range. 

F = 0 

0 

Zero Detect. Open drain output that goes 

HIGH when the data on outputs (F 15 - Fo) are 
all LOW. It indicates that the result of an ALU 
operation is zero (positive logic assumed). 

Fis 

0 

Sign. The MSB of the ALU output. 
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Description of Architecture 

General Description 

The CY7C9101 general block diagram is shown on the first page of 
this datasheet, in the Logic Block Diagram section. Detailed block 
diagrams ( Figures 1 through 3) show the operation of specific sec- 
tions as described below. The device is a 16-bit slice consisting of a 
register file (16-word by 16-bit dual-port RAM), the ALU, the Q 
register, and the necessary control logic. It is expandable in 16-bit 
increments. 

Register File 

The dual-port RAM is addressed by two 4-bit address fields (A 3 - 
Ao, B 3 - Bo) that cause the data to simultaneously appear at the A 
or B (internal) ports. If the A and B addresses are the same, the 
data at the A and B ports will be identical. 

Data to be written to RAM is applied to the D inputs of the 7C9101 
and is passed (unchanged) through the ALU to the RAM location 


specifiedby the B-address word. New data is written into the RAM 
by specifying a B address while RAM write enable (RAM EN) is 
active and the clock input is LOW. RAM EN is an internal signal 
decoded from the signals I ^ 7 , s- As shown in Figure 1, each of the 
16 RAM inputs is driven by a three-input multiplexer that allows 
the ALU output (F 15 - Fq) to be shifted one bit position to the left 
or right, or not shifted at all. The RAM 15 and RAMq I/O pins are 
also inputs to the 16-bit, 3-input multiplexer. 

During the left-shift (upshift) operation, the RAM 15 output buffer 
and RAMq input multiplexer are enabled. For the right-shift 
(downshift) operation, the RAMo output buffer and the RAM 15 
input multiplexer are enabled. 

The A and B outputs of the RAM drive separate 1 6-bit latches that 
are enabled when the clock is HIGH. The outputs of the A latch go 
to the three multiplexers that feed the two ALU inputs (R 15 - Ro 
and S 15 - So) and the chip output (Y 15 - Yo). The B latch outputs 
are directed to the multiplexer that feeds the S input to the ALU. 



Figure 1. Register File 
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Description of Architecture (continued) 

Q Register 

The Q register is mainly intended for use as a separate working 
register for multiplication and division routines. It may also func- 
tion as an accumulator or temporary storage register. Sixteen 
master-slave latches are used to implement the Q register. As 
shown in Figure 2, the Q-register inputs are driven by the outputs 
of the Q shifter (sixteen 3-input multiplexers, under the control 
of I$ t 7 1 8 ). The function of the Q register input multiplexers is to 
allow the Q register to be shifted either left or right, or loaded 
with the ALU output (F15 - Fo). The Q15 and Qq pins (I/O) 
function similarly to the RAM15 and RAMo pins described earli- 
er. Data is entered into the master latches when the clock is 
LOW and is transferred to the slave (output) at the clock LOW- 
to-HIGH transition. 

ALU (Arithmetic Logic Unit) 

The ALU can perform three arithmetic and five logical opera- 
tions on the two 16-bit input operands, R and S. The R input 
multiplexer selects between data from the RAM A port and data 
at the external data input, D 15 - Dq. The S input multiplexer se- 
lects between data from the RAM A port, the RAM B port, and 
the Q register. The R and S multiplexers are controlled by the Iq, 
i t 2 inputs as shown in Table 1. The R and S input multiplexers 
each have an “inhibit capability,” offering a state where no data is 


passed. This is equivalent to a source operand consisting of all 
zeros. The R and S ALU source multiplexers are configured to 
allow eight pairs of combinations of A, B, D, Q, and “0” to be 
selected as ALU input operands. 

The ALU input functions, which are controlled by ^ 4 , 5 , are 
shown in Table 2. Carry look-ahead logic is resident on the 
7C9101, using the ALU carry in (C n ) input and the ALU carry 
propagate (F), carry generate (G), carry out (C n + 16 ), and over- 
flow outputs to implement carry look-ahead arithmetic and deter- 
mine if arithmetic overflow has occurred. Note that the carry in 
(Cn) signal affects the arithmetic result and internal flags only; it 
has no effect on the logical operations. 

Control signals 1$, s route the ALU data output (F 15 - Fq) to 
the RAM, the Q register inputs, and the Y outputs as shown in 
Table 3. The ALU result MSB (F 15 ) is output so the user may ex- 
amine the sign bit without needing to enable the three-state out- 
puts. The F = 0 output, used for zero detection, is HIGH when 
all bits of the F output are LOW. It is an open drain output that 
may be wire ORed across multiple 7C9101 processor slices. Fig- 
ure 3 shows a block diagram of the ALU. 

The ALU source operands and ALU function matrix are summa- 
rized in Table 4 and separated by logic operation or arithmetic 
operation in Tables 5 and 6, respectively. The Io, 1, 2 lines select 
eight pairs of source operands and the I 3 , 4, 5 lines select the op- 
eration to be performed. 




Q15 Q -14 Q13 Q12 • • • Q3 Q2 Qi Qq 


7C9101-6 


Figure 2. Q Register 
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Description of Architecture (continued) 

Conventional Addition and Pass-Increment/Decrement 

When the carry in is HIGH and either a conventional addition or a 
PASS operation is performed, one (1) is added to the result. If the 
DECREMENT operation is performed when the carry in is LOW, 
the value of the operand is reduced by one. However, when the 
same operation is performed when the carry in is HIGH, it nullifies 
the DECREMENT operation so that the result is equivalent to the 
PASS operation. In logical operations, the carry in (C n ) will not af- 
fect the ALU output. 


Subtraction 

Recall that in two’s complement integer coding — 1 is equal to all 
ones, and that in one’s complement integer coding zero is equal to 
all ones. To convert a positive integer to its two’s complement (neg- 
ative) equivalent, invert (complement) the number and add 1 to it; 
i.e., TWC = ONC + 1. In Table 6 the symbol - Q represents the 
two’s complement of Q, so the one’s complement of Q is then - Q 
- 1 . 


Table 1. ALU Source Operand Control 



Micro Code 

ALU Source 
Operands 

Mnemonic 

H 

B 

B 

Octal 

Code 

R 

S 

AQ 

L 

L 

L 

o 

A 

Q 

AB 

L 

L 

H 

1 

A 

B 

ZQ 

L 

H 

L 

2 

O 

Q 

ZB 

L 

H 

H 

3 

O 

B 

ZA 

H 

L 

L 

4 

O 

A 

DA 

H 

L 

H 

5 

D 

A 

DQ 

H 

H 

L 

6 

D 

Q 

DZ 

H 

H 

H 

7 

D 

O 


Table 2. ALU Function Control 



Micro Code 



Mnemonic 

H 

I 4 

13 

Octal 

Code 

ALU 

Function 

Symbol 

ADD 

L 

L 

L 

0 

R Plus S 

R + S 

SUBR 

L 

L 

H 

1 

S Minus R 

S-R 

SUBS 

L 

H 

L 

2 

R Minus S 

R-S 

OR 

L 

H 

H 

3 

RORS 

RVS 

AND 

H 

L 

L 

4 

RANDS 

RAS 

NOTRS 

H 

L 

H 

5 

RANDS 

RAS 

XOR 

H 

H 

L 

6 

RXORS 

RVS 

XNOR 

H 

H 

H 

7 

R XNOR S 

RVS 


Table 3. ALU Destination Control 


Mnemonic 

Microcode 



Y 

Output 

RAM Shifter 

Q Shifter 


B 

n 

Octal 

Code 





RAMq 

RAM 15 

Qo 

Qis 

QREG 

L 

L 

B 

0 

X 

None 


F*Q 

F 

X 

X 

X 

mm 


L 

L 

B 

1 

X 

None 

X 

None 

F 

X 

X 

X 

m 

RAMA 

b 

El 

B 

2 


F*B 

X 

None 

A 

X 

X 

X 

* 

RAMF 

m 

El 

B 

3 

None 

F*B 

X 

None 

F 

X 

X 

X 


RAMQD 

El 

B 

B 

4 

DOWN 

F/2*B 

DOWN 

Q/2»Q 

F 

F 0 

IN15 

Qo 


RAMD 

El 

B 

B 

5 


F/2*B 

X 

KS9 

F 

F 0 

IN15 

Qo 

X 

RAMQU 

El 

B 

L 

6 


2F*B 

UP 

ESQ 

F 

INo 

F 15 

INo 

Ql 5 

RAMU 

El 

B 

B 

7 

UP 

2F*B 

X 

None 

F 

INo 

F 15 

X 

Ql 5 


X = Don’t care. Electrically, the input shift pin is a TTL input internally connected to a three-state output that is in the high-impedance state. 
A = Register addressed by A inputs. 

B = Register addressed by B inputs. 

UP is toward MSB, DOWN is toward LSB. 
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Description of Architecture (continued) 


CY7C9101 



2-IN LJ 2-IN 
MUX H MUX 


3-IN H 3-IN 
MUX H MUX 


ALU 

SOURCE 

OPERAND 

DECODE 


RlS 

Rl4 

• • • Ri Ro Si 5 S 14 • • • 

16-BIT ARITHMETIC LOGIC UNIT (ALU) 

Si 

So 


Fl5 

F i4 • • • F-i 

Fo 



Figure 3. ALU 


ALU 

DESTINATION 

DECODE 


Table 4. Source Operand and ALU Function Matrix 


I 2 10 Octal 


ALU Source 


ALU Function 


C„ = L 
R plus S 
C„ = H 


C„ = L 
S minus R 
C„ = H 


C„ = L 
R minus S 
C„ = H 


RORS 


RANDS 


REX-ORS 


R EX-NOR S 


Q 


A + Q 
A + Q + 1 


Q- A- 1 
Q-A 


A-Q- 1 
A-Q 


A V Q 


A A Q 


B 


A + B 
A + B + 1 


B- A- 1 
B- A 


A-B- 1 
A-B 


A V B 


A A B 


A A B 


AYB 


AYB 


2 

3 

O 

O 

Q 

B 

Q 

B 

0 + 1 

B + 1 

Q - 1 

B- 1 

Q 

B 

— Q — 1 

- B - 1 

-Q 

- B 

Q 

B 

0 

0 

Q 

B 

Q 

B 

Q 

B 


D + A 
D + A + 1 


A — D — 1 
A-D 


D — A — 1 
D- A 


D V A 


D A A 


DA 


DYA 


DYA 


6 


D 


Q 


D + Q 
D + Q + 1 


Q-D-l 

Q-D 


D — Q — 1 
D-Q 


DVQ 


D A Q 


AQ 


DYQ 


DYQ 


D 


O 


D 

D + 1 


— D — 1 
- D 


D- 1 
D 


D 


0 


0 


D 


D 
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CY7C9101 


WtKfj/ CYPRESS 

—arJF SEMICONDUCTOR 

Description of Architecture (continued) 

Table 5. ALU Logic Mode Functions Table 6. ALU Arithmetic Mode Functions 


Octal 

Is43> I 210 

Group 

Function 

40 

AND 

A A Q 

41 


A A B 

45 


daa 

46 


D A Q 

30 

OR 

A V Q 

31 


A V B 

35 


D VA 

36 


DVQ 

60 

XOR 

AVQ 

61 


AVB 

65 


DVA 

66 


DVQ 

70 

XNOR 

AVQ 

71 


AVB 

75 


D VA 

76 


DVQ 

72 

INVERT 

Q 

73 


B 

74 


A 

77 


D 

62 

PASS 

Q 

63 


B 

64 


A 

67 


D 

32 

PASS 

Q 

3 3 


B 

34 


A 

37 


D 

42 

“ZERO” 

0 

43 


0 

44 


0 

47 


0 

50 

MASK 

A A Q 

51 


A A B 

55 


DAA 

56 


DAQ 


Octal 

C n = 0 (LOW) 

C n = 1 (HIGH) 

I543J I210 

Group 

Function 

Group 

function 

00 

ADD 

A + Q 

ADD plus 

A + Q + 1 

01 


A + B 

one 

A + B + 1 

05 


D + A 


D + A + 1 

06 


D + Q 


D + Q + 1 

02 

PASS 

Q 

Increment 

Q + l 

03 


B 


B + 1 

04 


A 


A + 1 

07 


D 


D + l 

12 

Decrement 

Q - 1 

PASS 

Q 

13 


B — 1 


B 

14 


A- 1 


A 

27 


D — 1 


D 

22 

l’s Comp. 

-Q-l 

2’sComp. 

-Q 

23 


— B — 1 

(Negate) 

- B 

24 


- A - 1 


- A 

17 


— D — 1 


- D 

10 

Subtract 

Q - A - 1 

Subtract 

Q-A 

11 

(l’s Comp.) 

B - A - 1 

(2’s Comp.) 

B- A 

15 


A — D — 1 


A-D 

16 


Q-D- 1 


Q-D 

20 


A — Q — 1 


A-Q 

21 


A — B — 1 


A-B 

25 


D — A — 1 


D- A 

26 


D-Q-l 


D-Q 
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Electrical Characteristics Over Commercial and Military Operating Ranged 
Vcc Min. = 4.5V, Vcc Max. = 5.5V 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VqH 

Output HIGH Voltage 

Vcc = Min., Iqh == — 3.4 mA 

All Outputs Except F = 0 

H 


V 

mmm 

Output LOW Voltage 

Vcc = Min., Iql ~ 16 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 


V 

VlL 

Input LOW Voltage 


-3.0 


V 

Iix 

Input Leakage Current 

Vss <. Vin Vcc, Vcc = Max. 

-10 

10 

■ 


Output HIGH Current 

V C c = Min., Voh = 2.4V 

All Outputs Except F = 0 

HI 


a 

lOL 

Output LOW Current 

Vcc = Min., V 0 l = 0.4V 

16 


mA 

loz 

Output Leakage Current 

Vcc — Max. 


+40 

pA 

Vout = Vss to Vcc 

-40 


pA 

Isc 

Output Short Circuit Current^ 3 ! 

Vcc = Max., Vout = 0V 

All Outputs Except F = 0 

m 

-85 

mA 

icc(Qi) [4] 

Supply Current (Quiescent) 

Vss <. Vin <. Vil or 

Vffl < Vin < Vcc; OE = HIGH 

Commercial 


30 

mA 

Military 


35 

mA 

Icc(Q2) t4] 

Supply Current (Quiescent) 

Vss Vjn < 0.4V or 

3.85V < Vin < V CC ; OE = HIGH 

Commercial 


25 

mA 

Military 


30 

mA 


Supply Current 

Vcc — Max., fcLK — 10 MHz; 

OE = HIGH 

Commercial 


60 

mA 

Military 


85 

mA 


Capacitance t 5 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

8 

pF 

Cqut 

Output Capacitance 

10 

pF 


Output Loads Used for AC Performance Characteristics^’ 7 1 

+5V 

25 2Q 


VqutO- 


Vqut O" 


I 


C L S 175Q 


+5V 
| 270Q 

T Cl 

7C9101-9 


Ail Outputs Except Open Drain 


Open Drain (F = 0) 


Notes: 

2. See the last page of this specification for Group A subgroup testing in- 
formation. 

3. Not more than one output should be shorted at a time. Duration of the 
short circuit should not be more than one second. 

4. Two quiescent figures are given for different input voltage ranges. To 
calculate Ice at any given frequency, use Icc(Ql) + Icc(AC) where 
Icc(Qi) is shown above and Icc(AC) = (3 m A/MHz) X Clock Fre- 


quency for the commercial temperature. Icc(AC) = (5mA/MHz) X 
Clock Frequency for military temperature range. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 

6. Cl = 50 pF includes scope probe, wiring, and stray capacitance. 

7. Cl = 5 pF for output disable tests. 
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CY7C9101 



CYPRESS 

SEMICONDUCTOR 


Thble 7. Logic Functions for CARRY and OVERFLOW Conditions 


®543 

Function 

P 

G 

+ 16 

OVR 

0 

R + S 

0 

l 

G 15 + P 15 G 14 + P 15 P 14 G 13 + . . . + Pi - P 15 G 0 

Cl 6 

C 16 VC 15 

1 

S-R 

IWEEKM 

Same as R + S equations, but substitute Ri for Rjin definitions 


2 

R-S 

□MUM 1 

Same as R + S equations, but substitute Si for Sj in definitions 


3 

RVS 





4 

RAS 





5 

RAS 

HIGH 

HIGH 

LOW 

LOW 

6 

RVS 





7 

RVS 






Definitions (+ = OR) 

Po “ Pl 5 = P15P14P13P12P11P10P9P8P7P6P5P4P3P2P1P0 
Po = Ro + So 
Pi = Ri + s i 
P 2 = R 2 + S 2 
P3 = R3 + S3, etc. 


Go - G15 = G15G14G13G12G11G10G9G8G7G6G5G4G3G2G1G0 
Go = R0S0 

Gi = R 1 S 1 

G2 = R2S2 
G 3 = R 3 S 3 , etc. 

Cl6 = G15 + P15G14 + P15P14G13 + . . . + P 0 - P15Q 
C 15 = G 14 + P 14 G 13 + P 14 P 13 G 12 + . . . + Pq ~ P 14 Q, 


CY7C9101— 30 and CY7C9101-40 Guaranteed 
Commercial Range AC Performance Characteristics 

The tables below specify the guaranteed AC performance of these 
devices over the commercial (0° C to 70° C)operatingtemperature 
range with V<x varying from 4.5 V to 5.5 V. All times are in nano- 
seconds and are measured between the 1.5 V signal levels. The in- 
puts switch between 0V and 3V with signal transition rates of IV 
per nanosecond. All outputs have maximum DC current loads. See 
the Electrical Characteristics section for loading circuit informa- 
tion. 

This data applies to parts with the following numbers: 
CY7C9101— 30PC CY7C9101 -30DC CY7C9101 -30LC 

CY7C9101 -40PC CY7C9101 -40DC CY7C9101 -40LC 


Combinatorial Propagation Delays (Cl = 50 pF)I 8 l 


To Output 

Y 

Fis 

C n + 16 

G,P 

F = 0 

OVR 

RAM 0 

Qo 

From Input 

Y 

F 15 

Gn + 16 

G,P 

F = 0 

OVR 

RAM 1S 

Qis 

Speed (ns) 


m 

mi 

m 

mi 

m 

mi 

m 

mm 

m 


m 


El 


m 

A, B Address 

Q 

m 

mi 

MM 

mi 

MM 

mi 

MM 

m 

MM 

mi 

EM 

mm 

m 


— 

D 


MM 

m 

MM 

m 

mu 

EE 

my 

mi 

mu 

El 

m 

m 

mm 

B 

— 

Cn 

Ign 

mm 


mi 


m 

— 

E 

mm 


m 

Pm 

El 


— 

— 

1012 

32 

m 

32 

El 

mi 

38 

28 

36 

34 

42 

mm 

mm 

mi 

mm 

— 

B 

1345 


m 

|PI 

MM 

m 

MM 

mi 

my 

mm 

MM 

32 

MM 

MM 

m 

— 


OS 

0 

00 

MM 


■ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

mm 

a 

mpy 

mm 

A Bypass ALU (I = 2XX) 

m 

mi 


— 

— 

— 

— 

— 

— 

— 

— 

— 


- 


- 

Clock (LOW to HIGH) 

El 

mi 

mi 

mi 

mi 

mi 

JEM 

MM 

mi 

mm 

El 

El 

mu 

mm 

mm 

mm 


Note: 

8. A dash indicates a propagation delay path or set-up time constraint 
does not exist. 


Cycle Time and Clock Characteristics 


CY7C9101 

-30 

-40 

Read-Modify-Wfite Cycle (from selection 
of A, B registers to end of cycle) 

30 ns 

40 ns 

Maximum Clock Frequency to shift Q 
(50% duty cycle, I = 432 or 632) 

33 MHz 

25 MHz 

Minimum Clock LOW Time 

20 ns 

25 ns 

Minimum Clock HIGH Time 

10 ns 

15 ns 

Minimum Clock Period 

30 ns 

40 ns 


CY7C9101— 30JC CY7C9101 — 30GC 
CY7C9101-40JC CY7C9101 — 40GC 
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CY7C9101 


r SEMKONDUCTOR 

Set-Up and Hold Times Relative to Clock (CP) Inputs 





7 


CP: 

Set-Up Time 
Before H * L 

/ 

Hold Time 
After L ^ H 

Hold Time 

After H * L 

Set-Up Time 

Before L t H 

Speed (ns) 

30 

40 

30 

40 

30 

40 

30 

40 

A, B Source Address 

10 

15 

3^ ” 

3 P 1 



0 

0 

B Destination Address 

10 

15 

* 

Do Not Changel 11 ! 

> 

0 

0 

Data 

— 

— 

— 

— 

22 

28 

0 

0 

C n 

— 

— 

— 

— 

16 

22 

0 

0 

h 2 

— 

— 

— 

— 

26 

35 

0 

0 

h, 4 , 5 

— 

— 

— 

— 

29 

37 

0 

0 

h, 7 > 8 


12 


Do Not Changel 11 J 

> 

0 

0 

RAMq j RAM 15 , Qo, Q 15 


— 

— | 


11 

14 

0 

0 


Output Enable/Disable Times 

Output disable tests performed with Cl = 5 pF and measured to 0.5 V change of output voltage level. 


Device 

Input 

Output 

Enable 

Disable 

CY7C9101— 30 

OE 

Y 

18 

16 

CY7C9101— 40 

OE 

Y 

22 

19 


Notes: 

9. Source addresses must be stable prior to the clock HIGH-to-LOW 
transition to allow time to access the source data before the latches 
close. The A address may then be changed. The B address could be 
changed if it is not a destination; i.e., if data is not being written back 
into the RAM. Normally A and B are not changed during the clock 
LOW time. 

10. The set-up time prior to the clock LOW-to-HIGH transition is to allow 
time for data to be accessed, passed through the ALU, and returned to 


the RAM. It includes all the time from stable A and B addresses to the 
clock LOW-to-HIGH transition, regardless of when the clock HIGH- 
to-LOW transition occurs. 

11. Certain signals must be stable during the entire clock LOW time to 
avoid erroneous operation. This is indicated by the phrase “do not 
change.” 
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CY7C9101 


CY7C9101— 35 and CY7C9101-45 Guaranteed 
Military Range AC Performance Characteristics 

The tables below specify the guaranteed AC performance of 
these devices over the military (— 55°C to +125°C) operating 
temperature range with Vcc varying from 4.5 V to 5.5 V. All times 
are in nanoseconds and are measured between the 1.5V signal 
levels. The inputs switch between OV and 3V with signal transi- 
tion rates of IV per nanosecond. All outputs have maximum DC 
current loads. See the Electrical Characteristics section for load- 
ing circuit information. 

This data applies to parts with the following numbers: 
CY7C9101 — 35DMB CY7C9101 -35LMB CY7C9101 -35GMB 
CY7C9101 -45DMB CY7C9101 -45LMB CY7C9101 -45GMB 

Combinatorial Propagation Delays (Cl = 50 pF)t 2 « 8 ! 


To Output 

Y 

Fl5 

C n + 16 

n,v 

F = 0 

OVR 

RAM 0 

Qo 

From Input 

Y 

Fis 

C„ + 16 


F = 0 

OVR 

RAM 1S 

Qis 

Speed (ns) 

m 

0 

0 

O 

0 

19 

19 

19 

12 

19 

19 

19 

ESI 

19 

m 

19 

A, B Address 

EM 

m 

El 

El 

El 

El 

12 

19 

12 

12 

19 

12 

12 

12 

— 

— 

D 

EM 

ESI 

EM 

EM 

ESI 

19 

12 

E9 

ESI 

12 

ESI 

12 

ESI 

12 

— 

— 

C n 

0 

ES 

EM 

JEM 

El 

12 



El 

El 

El 

21 

EM 

12 

— 

— 

l012 

19 

0 

19 

m 

El 

El 

12 

mi 

12 

12 

jgU 

19 

ESI 

EM 

— 

— 

1345 

m 

19 

ESI 

m 

EH 

19 

12 

19 

19 

19 

12 

19 

ESI 

12 

— 

— 

*678 

m 

m 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

El 

El 

El 

m 

A Bypass ALU (I = 2XX) 

m 

mi 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 





Clock (LOW to HIGH) 

wm 

b a 

El 

El 

El 

19 

KM 

El 

El 

12 

ia 

12 

El 

MSm 

El 

Ell 


Cycle Time and Clock Characteristics^ 


CY7C9101 

-35 

-45 

Read-Modify- Write Cycle (from selection 
of A, B registers to end of cycle) 

35 ns 

45 ns 

Maximum Clock Frequency to shift Q 
(50% duty cycle, X = 432 or 632) 

28 MHz 

22 MHz 

Minimum Clock LOW Time 

23 ns 

28 ns 

Minimum Clock HIGH Time 

12 ns 

17 ns 

Minimum Clock Period 

35 ns 

45 ns 


Set-Up and Hold Times Relative to Clock (CP) Inputs 8 ! 





7 


CP: ^ 

Set-Up Time 
Before H 4 L 

£ 

Hold Time 

After L * H 

Hold Time 

After H t L 

Set-Up Time 
Before L t H 

Speed (ns) 

35 

45 

35 

45 

35 

45 

35 

45 

A, B Source Address 

12 

17 

3l 9 ! 

3P1 

35t 10 ] 

45l 10 ] 

0 

0 

B Destination Address 

12 

17 

_ 

* 

Do Not Change! 11 ! 

* 

1 

1 

D 

— 

— 

— 

— 

25 

30 

0 

0 

Cn 

— 

— 

— 

— 

19 

24 

0 

0 

I ()12 

— 

— 

— 

— 

30 

37 

0 

0 

1345 

— 

— 

— 

— 

33 

40 

0 

0 

1678 

12 

16 


* 

Do Not Changef 11 ! 

% 

0 

0 

RAMq, RAM 15 , Qo, Q 15 

— 

— 


— 

— 

13 

15 

1 

1 


Output Enable/Disable Tiniest 2 ! 

Output disable tests performed with Cl = 5 pF and measured to 0.5 V change of output voltage level. 


Device 

Input 

Output 

Enable 

Disable 

CY7C9101-35 

<51 

Y 

20 

17 

CY7C9101-45 

m 

Y 

23 

20 
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CY7C9101 



Applications 

Minimum Cycle Time Calculations for 16-Bit Systems 

Speed used in calculations for parts other than CY7C9101 and CY7C910 are representative for available MSI parts. 



Pipelined System, Add Without Simultaneous Shift 


Data Loop 

CY7C245 Clock to Output 

CY7C901 A, B to Y, C n + 16 , OVR 

Register Set-Up 


12 

CY7C245 

37 

MUX 

4 

CY7C910 

*53 ns 

CY7C245 


Minimum Clock Period = 66 ns 


Control Loop 


Clock to Output 

12 

Select to Output 

12 

CC to Output 

22 

Access Time 

20 


66 ns 




Pipelined System, Simultaneous Add and Shift Down (Right) 


CY7C245 

Data Loop 

Clock to Output 

12 

CY7C245 

Control Loop 

Clock to Output 

12 

CY7C9101 

A, B to Y, C n + i6, OVR 

37 

MUX 

Select to Output 

12 

XOR and MUX 

Prop. Delay, Select to 

20 

CY7C910 

CC to Output 

22 

CY7C9101 

Output 

RAM 15 Set-Up 

11 

80 ns 

CY7C245 

Access Time 

20 

66 ns 


Minimum Clock Period = 80 ns 
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OUTPUT SINK CURRENT (mA) NORMALIZED I 


CY7C9101 



CYPRESS 

SEMICONDUCTOR 


Topical DC and AC Characteristics 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 



-55 25 125 


OUTPUT SOURCE CURRENT 



0.0 1.0 2.0 3.0 4.0 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1.0 2.0 3.0 4.0 

OUTPUT VOLTAGE (V) 


NORMALIZED FREQUENCY 



-55 25 125 

AMBIENT TEMPERATURE (°C) 


OUTPUT SINK CURRENT 
vs. OUTPUT VOLTAGE 



0.0 1 .0 2.0 3.0 4.0 


OUTPUT VOLTAGE (V) 


TYPICAL OUTPUT DELAY 
CHANGE vs. OUTPUT LOADING 



I.OU I I I I ! 

0 200 400 600 800 1000 

CAPACITANCE (pF) 


NORMALIZED I C c vs. FREQUENCY 



0 5 10 15 20 25 30 35 

FREQUENCY (MHz) 


7C9101-12 
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SEMICONDUCTOR 


Ordering Information 


Speed (ns) 

Ordering Code 

Package 

Operating 

Range 


CY7C9101 — 30DC 

wEsm 

Commercial 

CY7C9101 — 30GC 

■ i 

CY7C9101 — 30JC 

J81 

CY7C9101 — 30LC 

L81 

CY7C9101 -30PC 

P29 

35 

CY7C9101 — 35DMB 

D30 

Military 

CY7C9101— 35GMB 

G68 

CY7C9101— 35LMB 

L81 

40 

CY7C9101— 40DC 


Commercial 

CY7C9101 — 40GC 


CY7C9101 — 40JC 

J81 

CY7C9101-40LC 

L81 

CY7C9101— 40PC 

P29 

45 

CY7C9101— 45DMB 

D30 

Military 


CY7C9101— 45GMB 

G68 



CY7C9101 — 45LMB 

L81 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics Combinational Propagation Delays (continued) 


Parameters 

Subgroups 

From Cn to F = 0 

7, 8 , 9, 10, 11 

From C n to OVR 

7, 8 , 9, 10,11 

From C n to RAM 045 

7, 8 , 9, 10,11 

From 10 , 1 , 2 to Y 

7, 8 , 9, 10, 11 

From Io,i ,2 to F 15 

7, 8 , 9, 10,11 

From I 0 ,i ,2 to C n + 16 

7, 8 , 9, 10,11 

From I 0 ,i, 2 toG,P 

7, 8 , 9, 10,11 

From Io,i ,2 to F = 0 

7, 8 , 9, 10,11 

From Io,i ,2 to OVR 

7, 8 , 9, 10,11 

From Io,i ,2 to RAMq,i 5 

7, 8 , 9, 10,11 

From 13 , 4,5 to Y 

7, 8 , 9, 10,11 

From 13 , 4,5 to F 15 

7, 8 , 9, 10,11 

From I 3 , 4j5 toC n + i 6 

7, 8 , 9, 10,11 

From 13 , 4,5 to G, P 

7, 8 , 9, 10,11 

From 13 , 4,5 to F = 0 

7, 8 , 9, 10,11 

From 13 , 4,5 to OVR 

7, 8 , 9, 10,11 

From 13,^5 to RAMo,i 5 

7, 8 , 9, 10,11 

From Ig, 7,8 to Y 

7, 8 , 9, 10,11 

From 16,7,8 to RAM045 


From I 6 , 7, 8 to Q 0 ,i 5 


From A Bypass ALU to Y (I = 2XX) 

7,8,9, 10,11 

From Clock LOW to HIGH to Y 

7, 8 , 9, 10, 11 

From Clock LOW to HIGH to F 15 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to C n + 16 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to G, P 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to F = 0 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to OVR 

7, 8 , 9, 10,11 

From Clock LOW to HIGH to RAMq , 15 

7, 8 , 9, 10, 11 

From Clock LOW to HIGH to Q 0.15 

7, 8 , 9, 10,11 



Combinational Propagation Delays 


Parameters 

Subgroups 

From A, B Address to Y 

7, 8 , 9, 10,11 

From A, B Address to F 15 

7, 8 , 9, 10,11 

From A, B Address to C n + 16 

7, 8 , 9, 10,11 

From A, B Address to G, P 

7, 8 , 9, 10,11 

From A, B Address to F = 0 

7, 8 , 9, 10,11 

From A, B Address to OVR 

7,8, 9, 10,11 

From A, B Address to RAMo 5 i 5 

7, 8 , 9, 10,11 

From D to Y 

7,8,9, 10,11 

From D to F 15 

7, 8 , 9, 10,11 

From D to C n + 16 

7,8,9, 10,11 

From D to G, P 

7, 8 , 9, 10,11 

From D to F = 0 

7, 8 , 9, 10,11 

From D to OVR 

7, 8 , 9, 10,11 

From D to RAMq, 15 

7,8, 9, 10,11 

From C n to Y 

7,8, 9, 10,11 

From C n to F 15 

7, 8,9, 10,11 

From C n to C n + 16 

7, 8 , 9, 10,11 
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Set-Up and Hold Times Relative to Clock (CP) Input 


Parameters 

Subgroups 

A, B Source Address 

Set-Up Time Before H * L 

7, 8 , 9, 10,11 

A, B Source Address 

Hold Time After H ^ L 

7, 8 , 9, 10,11 

A, B Source Address 

Set-Up Time Before L ^ H 

7, 8 , 9, 10,11 

A, B Source Address 

Hold Time After L * H 

7, 8 , 9,10,11 

B Destination Address 

Set-Up Time Before H * L 

7, 8 , 9, 10,11 

B Destination Address 

Hold Time After H»L 

7, 8 , 9, 10,11 

B Destination Address 

Set-Up Time Before L * H 

7, 8 , 9, 10, 11 

B Destination Address 

Hold Time After L t H 

7, 8 , 9, 10,11 

D Set-Up Time Before L * H 

7, 8 , 9, 10,11 

D Hold Time After L*H 

7, 8 , 9, 10,11 

C n Set-Up Time Before L t H 

7, 8 , 9, 10, 11 

Cn Hold Time After L t H 

7, 8 , 9, 10,11 

I 012 Set-Up Time Before L ^ H 

7, 8 , 9, 10, 11 

I 012 Hold Time After L * H 

7, 8 , 9, 10, 11 

I 345 Set-Up Time Before L * H 

7, 8 , 9, 10,11 

I 345 Hold Time After L * H 

7, 8 , 9, 10, 11 

1678 Set-Up Time Before H * L 

7, 8 , 9, 10, 11 

Ig 78 Hold Time After H * L 

7, 8 , 9, 10,11 

Ig 78 Set-Up Time Before L^ H 

7, 8 , 9, 10,11 

I 678 Hold Time After L*H 

7, 8 , 9, 10,11 

RAMq, RAM 15 , Qo, Q 15 

Set-Up Time Before L t H 

7, 8 , 9, 10,11 

RAMo, RAM 15 , Qo, Q 15 

Hold Time After L> H 

7, 8 , 9,10,11 
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CMOS 16-Bit 
Microprogrammed ALU 


Features 

• Fast 

— 35-ns worst-case propagation delay, 
ItoY 

• Low power CMOS 

— Ice (max. at 10 MHz) = 145 mA 
(commercial) 

— Ice (max. static) = 68 mA 
(commercial) 

• Vcc margin 5V ±10% 

— All parameters guaranteed over 
commercial and military operating 
temperature range 

• Instruction set and architecture opti- 
mized for high-speed controller appli- 
cations 


• CY7C9117 separate I/O 

— One and two operand arithmetic 
and logical operations 
— Bit manipulation, field insertion/ 
extraction instructions 
— Eleven types of instructions 

• Immediate instruction capability 

• 16-bit barrel shifter capability 

• 32-word x 16-bit register file 

• 8-bit status register 

— Four ALU status bits 
— Link bit and three user-definable 
status bits 

• Capable of withstanding greater than 
2001V static discharge voltage 


• Pin compatible and functionally 
equivalent to 29116, 29116A, 29C116, 
29117, 29117A,29C117 

Functional Description 

The CY7C9115, CY7C9116, and 

CY7C9117 are high-speed 16-bit micro- 
programmed Arithmetic and Logic Units 
(ALUs). 

The architecture and instruction set of the 
devices are optimized for peripheral con- 
troller applications such as disk control- 
lers, graphics controllers, communications 
controllers, and modems. When used with 
the CY7C517 multiplier, the CY7C9115, 
CY7C9116, and CY7C9117 also support 
microprogrammed processor applica- 
tions. 


Logic Block Diagram CY7C9115, CY7C9116 
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Functional Description (continued) 

The CY7C9115, CY7C9116, and CY7C9117 (shown in the block 
diagrams) consist of a 32-word by 16-bit single-port RAM regis- 
ter file, a 16-bit arithmetic unit and logic unit, an instruction latch 
and decoder, a data latch, an accumulator register, a 16-bit barrel 
shifter, a priority encoder, a status register, a condition code gen- 
erator and multiplexer, and three-state output buffers. 

The instruction set of the CY7C9115, CY7C9116, and 
CY7C9117 can be divided into eleven instruction types: single- 
operand, two-operand, single-bit shifts, rotate and merge, rotate 
and compare, rotate by n-bits, bit-oriented instructions, priori- 


tize, Cyclic Redundancy Check (CRC), status, and NO-OP. In- 
struction execution occurs in a single clock cycle except for Im- 
mediate Instructions, which require two clock cycles to execute. 

The CY7C9116 and CY7C9117 are pin-compatible, functional 
equivalents of the industry-standard 29116, 29116A, 29016, 
29117, 29117A, and 29017 with improved performance. 

Fabricated in an advanced 1.2-micron, two-level metal CMOS 
process, the CY7C9115, CY7C9116, and CY7C9117 eliminate 
latch-up, have ESD protection greater than 2001V, and achieve 
superior performance with low power dissipation. 


Logic Block Diagram CY7C9117 
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Selection Guide 




7C9115— 35 
7C9116-35 
7C9117— 35 

7C9115-40, 45 
7C9116— 40, 45 
7C9117— 40, 45 

7C9115— 65 
7C9116— 65 
7C9117— 65 

7C9115— 79 
7C9116— 79 
7C9117-79 

Worst-Case I - Y 
Propagation Delay (ns) 

Commercial 

35 

45 

65 


Military 


40 

65 

79 

Maximum Operating 

Current @ 10 MHz(mA) 

Commercial 

145 

145 

145 


Military 


166 

166 

166 
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Pin Configurations 
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Top View 
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Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55 °C to +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 3.0 V to +7.0V 

Output Current into Outputs (LOW) 30 mA 


Description of Architecture 

The CY7C9115, CY7C911 6, and CY7C9117 are 16-bit micro- 
programmed arithmetic and logic units comprised of the follow- 
ing sections (see block diagram): 

• 32-Word x 16-Bit Register File 

• Data Latch 

• Instruction Latch and Decoder 

• Accumulator 

• Logic Unit with a 16-Bit Barrel Shift Capability 

• Arithmetic Unit 

• Priority Encoder 

• Condition Code Generator and Multiplexer 

• Status Register 

• Output Buffers 
32-Word x 16-Bit Register File 

The 32-word x 16-bit register file is a single-port RAM with a 
16-bit latch at the output. The latch i s tran sparent while CP is 
HIGH and latched when CP is LOW. If IEN is LOW and the cur- 
rent instruction specifies the RAM at its destination, data is writ- 
ten into the RAM while CP is LOW. Word instructions write into 
all 16 bits of the RAM word addressed; byte instructions write 
into only the lower eight bits. 

Use of an external multiplexer on five of the instruction inputs 
makes it possible to select separate read and write addresses for 
the same Non-immediate Instruction. Immediate Instructions do 
not allow this two-address operation for the 7C9115 and 7C9116. 
The 7C9117 does support two-address Immediate Instructions. 
Data Latch 

The data latch holds the 16-bit input to the CY7C9115, 
CY7C9116, and CY7C9117 from the Y (bidirectional) bus for 
the 7C9115 and 7C9116 and the data bus for the 7C9117. When 
DLE is HIGH, the latch is transparent, and it is latched when 
DLE is LOW. 

Instruction Latch and Decoder 

The 16-bit instruction latch is always transparent, except when 
Immediate Instructions are executed. The Instruction Decoder 
decodes the instruction inputs into the internal signals which con- 
trol the CY7C9115, CY7C9116, and CY7C9117. All instructions 
other than Immediate Instructions execute in a single clock cycle. 
Execution of Immediate Instructions takes two clock cycles. Dur- 
ing the first clock cycle, the Instruction Decoder identifies the in- 
struction as an Immediate Instruction and the Instruction Latch 


Static Discharge Voltage > 2001V 

(Per MIL-STD-883 Method 3015) 

Latch-Up Current (Outputs) >200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ±10% 

Military^ 

-55°Cto+125°C 

5V ±10% 


Notes: 

1. Ta is the “instant on” case temperature. 


captures the instruction at the instruction inputs. For Immediate 
Instructions, the data at the instruction inputs during the second 
clock cycle is used as one of the operands for the Immediate In- 
struction specified during the first clock cycle. Upon completion 
of the Immediate Instruction (the end of the second clock cycle), 
the Instruction Latch again becomes transparent. 

Accumulator 

The accumulator is a 16-bit edge-triggered register. If the TER is 
LOW and the current instruction specifies the accumulator as its 
destination, the accumulator accepts Y-input data at the clock 
LOW-to-HIGH transition. Word instructions write into all 16 bits 
of the accumulator, byte instructions write into the lower eight 
bits. 

16-Bit Barrel Shifter 

The barrel shifter can rotate data input to it from either the regis- 
ter file, the accumulator, or the data latch from 0 to 15 bit posi- 
tions. In word mode, the barrel shifter rotates a 16-bit word; in 
byte mode, it only affects the lower eight bits. The barrel shifter is 
used as one of the ALU inputs. 

Arithmetic and Logic Unit 

The CY7C9115, CY7C9116, and the CY7C9117 have an arith- 
metic unit and a logic unit. The arithmetic unit is capable of oper- 
ating on one or two operands while the logic unit is capable of 
operating on one, two, or three operands. The two units in paral- 
lel are able to execute the one and two operand instructions such 
as pass, complement, two’s complement, add, subtract, AND, 
OR, EXOR, NAND, NOR, and EXNOR. Three operand in- 
structions include rotate/merge and rotate/masked compare. 
There are three data types supported by the CY7C9115, 
CY7C9116, and CY7C9117; bit, byte, and 16-bit word. 

All arithmetic and logic unit operations can be performed in ei- 
ther word or byte mode, with byte instructions performed only on 
the lower eight bits. 

Three status outputs are generated by the arithmetic unit: carry 
(C), negative (N), and overflow (OVR). A zero flag (Z) detects a 
zero condition, though this flag is not generated by the arithmetic 
unit or the logic unit. These flags are generated in either word or 
byte mode, as appropriate. 

The arithmetic unit uses full carry look-ahead across all 16 bits 
during arithmetic operations. The carry input to the arithmetic 
unit comes from the carry multiplexer, which can select either 
zero, one, or a stored carry bit (QC) from the status register. 
Multiprecision arithmetic uses QC as the carry input. 
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Description of Architecture (continued) 

Priority Encoder 

The priority encoder generates a binary-weighted code based on 
the location of the highest order ONE in its input word or byte. The 
operand to be prioritized may be ANDed with a mask to eliminate 
certain bits from the priority encoding. This masking is performed 
by the logic unit. 

In word mode, the output is a binary one if bit 15 is the first (un- 
masked) HIGH encountered, a binary two if bit 14 is the first 
HIGH and so on. If bit 0 is the only HIGH, the output of the prior- 
ity encoder is binary 16. If no bits are HIGH, a binary zero is out- 
put. 

In byte mode, only bits 7 through 0 are examined. Bit 7 HIGH pro- 
duces a binary one, bit 6 a binary two, and so on. If bit 0 is the only 
HIGH, a binary eight is output; if no bits are HIGH, a binary zero 
is output. 

Condition Code Generator and Multiplexer 

The twelve condition code test signals are generated in this section. 
The multiplexer selects one of these twelve and places it at the CT 
output. The multiplexer is addressed by either using the Test In- 
struction or by using the bidirectional T bus as an input. The test 
instruction specifies the test condition to be placed at the CT out- 
put, but it does not allow an ALU operation at the same time. Us- 
ingthe Thus as input, the CY7C9115, CY7C9116, and CY7C9117 
may simultaneously test and execute an instruction. The test in- 
struction lines (I4 - Iq) take precedence over T4 - Ti for testing 
status. 

Status Register 

The 8-bit status word is held by the status register. The status regis- 
ter is updated at the end of all instructions except NO-OP, Save Sta- 
tus, and Test Status, prov ided the status register enable (SRE) and 
instruction enable (IEN) are b oth L O W. Th e status register is in- 
hibited from changing if either SRE or IEN are HIGH. 

The lower four status bits are the ALU status: OVR (overflow), N 
(negative), C (carry), and Z (zero). The upper four bits are a link 
bit and three user-defined status bits (Flagl, Flag2, Flag3). 


As stated above, when IEN and SRE are LOW, the status register 
is updated at the end of all instructions other than NO-OP, Save 
Status, and Test Status. The lower four status bits are updated un- 
der t he above conditions, with the additional exception of when 
IEN and SRE are LOW and the Statu s Set/ Res et inst ruction is per- 
formedon the upper four bits. When IEN and SRE are LOW, the 
upper four status bits are only changed during their corresponding 
Status Set/Reset instructions and during Status Load instructions 
in word mode. The Link-Status bit is also updated after every shift 
instruction. 

The status register can be loaded via the internal Y bus; it can also 
be selected as a source for the internal Y bus. Loading the status 
register in word mode updates all eight bits of the status register. In 
byte mode, only the lower four bits are updated. 

Using the status register as a source in the word mode loads all 
eight bits into the lower byte of the destination; the upper byte is 
zero-filled.In byte mode, the status register loads the lower byte of 
the destination; however the upper byte is unchanged. Interrupt 
and subroutine processing is facilitated by this store/load combina- 
tion, which allows saving and restoring the status register. The low- 
er four bits of the status register can be read directly by outputting 
them to the T4 — Ti outputs. These outputs are enabled when OEy 
is HIGH. 

Output Buffers 

Two sets of bidirectional buses exist on the CY7C911 5 an d 
CY7C91 16. The bidirectional Y bus (16 bits) is controlled by OEy. 
The three state outputs are enabled when OEy is LOW, they are at 
high impedance when OEy is HIGH. This will allow data to be in- 
put to the data latch from the external world. The second bidirec- 
tional bus is the four-bit T bus. These three-state buffers are en- 
abled by a HIGH on OEx, which will output the internal ALU 
status bits (OVR, N, C, Z). If OEy is LOW, the T outputs are at 
high impedance, and a test condition can be input on the T bus to 
determine the CT output. 

The 7C9117 has separate Y bus output and Data Input buses. All 
other pins are functionally equivalent to the 7C9115 and 7C91 16. 
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Pin Definitions 

Signal 

Name I/O Description 

Y 15 - Yo I/O Data Input/Output. These bidirectional lines 
are used to directly load the 16-bit data latch 
when OE y is HIGH. When OE Y is LOW, the 
arithmetic unit or the logic unit output data is 
output on Y 15 - Y(> 


Signal 

Name I/O Description 

SRE I Status Register Enable. The Status Register 

is updated at the end of all instructions ex- 
cept NO-O P, S ave S tatus, and Test Status 
when SRE and IEN are both LOW. The Sta- 
tus Re gister is inhib ited from changing when 
either SRE or IEN are HIGH. 


I 15 — Io I Instruction Word. This 16-bit word selects 
the function performed by the 7C911X. 
These lines are also used to input data when 
executing Immediate Instructions . 

T 4 - Ti I/O Status Input/Output. These bidirectional pins 
are used to output the lower four status bits 
(OVR, N, C, and Z) when OE T is HIGH. 
When OEt is LOW, these lines are used as 
inputs to generate the conditional test (CT) 
output. 

CT O Conditional Test. One of twelve condition 

code signals is selected by the condition code 
multiplexer to be placed on the CT output. 
CT = HIGH for a pass condition; CT = 
LOW for a fail condition. 

DLE I Data Latch Enable. The 16-bit data latch is 

transparent when DLE is HIGH and latched 
when DLE is LOW. 

IEN I Instr uction Enable. The following occurs with 

IEN LOW: Data may be written into the 
RAM when the clock is LOW, the accumula- 
tor can accept data during the clock LOW to 
HIGH transition, and t he Status Regis ter can 
be updated when SRE is LOW. If IEN is 
HIGH, CT is disa bled a s a function of the 
instruction inputs. IEN should be LOW dur- 
ing the first half of the first cycle of Immedi- 
ate Instructions. 


OEy I Y Output Enable. This controls the 16-bit 

Y 15 - Yq I/O port. When OEy is LOW, the 
Y outputs are enabled, when OE Y is HIGH, 
the Y outputs are disabled (high impedance). 

OEt I T Output Enable. The four-bit T outputs are 

enabled when OEt is HIGH; they are dis- 
abled (high impedance) when OEt is LOW. 

CP I Clock Pulse. The RAM output latch is trans- 

parent when CP is HIGH; the RAM output is 
latched when CP goes LOW. If IEN is LOW 
and the current instruction specifies the 
RAM as the destination, then data is wr itten 
into the RAM while CP is LOW. If IEN is 
LOW, the Accumulator and Status Register 
will accept data at the clock LOW to HIGH 
transition. The instruction latch becomes 
transparent upon exiting an Immediate In- 
struction during a LOW to HIGH clock tran- 
sition. 

D 15 - Do I These input lines are used to directly load the 

data latch. 

Y 15 - Yo I/O These output lines are used to present the 

arithmetic unit or the logic unit output when 
OE y is LOW. (CY7C9117 Y 15 - Y 0 and out- 
put only.) 


Instruction Set 

The instruction set of the CY7C9115, CY7C9116, and CY7C9117 
is optimized for peripheral controller applications. It features: Bit 
Set, Bit Reset, Bit Test, Rotate and Merge, Rotate and Compare, 
and Cyclic-Redundancy-Check (CRC) generation, in addition to 
standard Single- or Two-Operand logical and arithmetic instruc- 
tions. A single clock cycle will execute all but the Immediate In- 
structionswhich take 2 clock cycles. 

The CY7C9115, CY7C9116, and CY7C9117 can operate in three 
differentdata modes: bit, byte, and word (16 bits). The LSB of the 
word is used for Byte Mode. Also in Byte Mode when the status 
register is specified as the destination, only the LSH (OVR, N, C, 
Z) of the register is updated. Save Status and Test Status instruc- 
tions do not change the status register. During Test Status instruc- 
tions the Y bus (or D bus for the CY7C9117) is undefined; the re- 
sult is in the CT output. 


The eleven instruction types outlined below are described in detail 
on the following pages. 

Single-Operand Rotate and Compare 
Two-Operand Prioritize 

Single Bit Shift CRC 

Bit-Oriented Status 

Rotate by n Bits No-Op 

Rotate and Merge 

OEy is assumed LOW for all cases, allowing ALU outputs on the 
Y or D bus. 

Instructions are individually distinguished by using OP-CODES 
and two assigned quadrant bits. Four quadrants, 0 to 3, have been 
assigned to each instruction type in order to ease groupings of in- 
structions and addressing modes. 
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Thble 1. Operand Source-Destination Combinations 


Instruction Type 

Operand Combinations^ 2 ! 

Single Operand 
SOR 

SONR 

Source (R/S) 

Destination 

RAMt 3 ] 

ACC 

D 

D(OE) 

S(SE) 

I 

O 

RAM 

ACC 

YBus 

Status 

ACC and 
Status 


Source (R) 

Source (S) 

Destination 

Two Operand 

RAM 

ACC 

RAM 

TORI 

RAM 

I 

ACC 

TOR2 

D 

RAM 

YBus 

TONR 

D 

ACC 

Status 


ACC 

I 

ACC and 


D 

I 

Status 


Source (U) 

Destination 

Single Bit Shift 

RAM 

RAM 

SHFTR 

ACC 

ACC 

SHFTNR 

ACC 

YBus 


D 

RAM 


D 

ACC 


D 

YBus 


Source (R/S) 

Destination 

Bit Oriented 

RAM 

RAM 

BOR1 

ACC 

ACC 

BOR2 

D 

YBus 

BONR 





Source (U) 

Destination 

Rotate n Bits 

RAM 

RAM 

ROTR1 

ACC 

ACC 

ROTR2 

D 

YBus 

ROTNR 







Non-Rotated 


Rotated 


Source/ 


Source (U) 

Mask (S) 

Destination (R) 

Rotate and 

D 

I 

ACC 

Merge 

D 

RAM 

ACC 

ROTM 

D 

I 

RAM 

ROTC 

D 

ACC 

RAM 


ACC 

I 

RAM 


RAM 

I 

ACC 


Notes: 

2. If there is no division between the R/S operand or SOURCE and DES- 
TINATION, the two are a given pair. If a division exists, any combina- 
tion is possible. 


Instruction Type 

Operand Combinations^] 

Rotate and 
Compare 
CDAI 

CDRI 

CDRA 

CRA1 

Rotated 
Source (U) 

Mask (S) 

Non-Rotated 

Source/ 

Destination (R) 

D 

D 

D 

RAM 

I 

I 

ACC 

I 

ACC 

RAM 

RAM 

ACC 

Prioritize^ 4 ] 

PRT1 

PRT2 

PRTNR 

Source (R) 

Mask (S) 

Destination 

RAM 

ACC 

D 

RAM 

ACC 

I 

O 

RAM 

ACC 

YBus 

Cyclic Redun- 
dancy Check 
CRCF 
CRCR 

Data In 

Destination 

Polynomial 

QLINK 

RAM 

ACC 

Set Reset Status 
SETST 
RSTST 
SVSTR 
SVSTNR 
TEST 

Bits Affected 

OVR, N, C, Z 

LINK 

Flagl 

Flag2 

Flag3 

Store Status 

Source 

Destination 

Status 

RAM 

ACC 

YBus 

Status Load 

Source (R) 

Source (S) 

Destination 

D 

ACC 

D 

ACC 

I 

I 

Status 
Status and 
ACC 

Test Status 

Test Condition (CT) 

(N V OVR) + Z 

N V OVR 

Z 

OVR 

Low 

C 

Z + C 

N 

LINK 

Flagl 

Flag2 

Flag3 

No Operation 
NOOP 

— 


3. RAM cannot be used as source when both ACC and STATUS are des- 
ignated as a DESTINATION. 

4. OPERAND and MASK must be different sources. 
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Instruction Set (continued) 

Single-Operand Instructions 

Each Single-Operand instruction contains four designators: 

4. Mode (Byte or Word) 

5. Opcode 

6. Source 

7. Address or Destination 

These designators are divided into two basic categories, those that 
use RAM addresses and those that do not. 


The instruction formats shown below are unique for each category. 
In both cases the desired operation, controlled by the instruction 
inputs, is performed on the source with the result either placed on 
the Y bus or stored in the destination or both. The functions of Ex- 
tending Sign Bit (D(SE)) and Binary Zero (D(OE)) over 16 bits in 
Word mode are available for cases where 8-bit to 16-bit conversion 
is necessary. The functions performed using Single-Operand in- 
structionsupdate the LSB of the status register (OVR, N, C, Z) but 
do not effect the MSB (FLAG1, FLAG2, FLAG3, LINK). Single- 
operand instructions are limited such that when both the ACC and 
the status register are the destination, the source cannot be RAM. 


15 14 13 12 9 8 


5 4 


0 


B/W 

Quadrant 

Opcode 

SRC-Dest 

RAM Address 

15 

14 13 

12 9 

8 5 

4 0 

B/W 

Quadrant 

Opcode 

SRC 

Destination 


Figure 1. Single-Operand Field Definitions 


liable 2. Single-Operand Instruction Set 



15 

14 13 

12 9 



8 5 




4 0 



Instruction! 5 ] 

b/wm 

Quad! 7 ] 

Opcode 



R/sM 

Dest! 8 ] 

RAM Address/Destination 

SOR 

0 = B 

10 

1100 

MOVE 

SRC* Dest 

0000 

SORA 

RAM 

ACC 

00000 

R00 

RAM Reg 00 


1 = W 


1101 

COMP 

SRC* Dest 

0010 

SORY 

RAM 

YBus 







1110 

INC 

SRC+ 1 * Dest 

0011 

SORS 

RAM 

Status 

iim 

R31 

RAM Reg 31 




mi 

NEG 

SRC+1 *Dest 

0100 

SOAR 

ACC 

RAM 










0110 

SODR 

D 

RAM 










0111 

SOIR 

I 

RAM 










1000 

SOZR 

O 

RAM 










1001 

SOZER 

D(OE) 

RAM 










1010 

SOSER 

D(SE) 

RAM 










1011 

SORR 

RAM 

RAM 




Instruction 

B/W 

Quad 

Opcode 

R/SPl 

Destination 

SONR 

0 = B 

11 

1100 

MOVE 

SRC* Dest 

0100 

SOA 

ACC 

00000 

NRY 

YBus 


1 = W 


1101 

COMP 

SRC* Dest 

0110 

SOD 

E 


00001 

NRA 

ACC 




1110 

INC 

SRC+1* Dest 

0111 

SOI 

I 


00100 

NRS 

Status! 9 ] 




ini 

NEG 

SRC+1* Dest 

1000 

SOZ 

o 

00101 

NRAS 

ACC, Status! 9 ] 







1001 

SOZE 

D(OE) 











1010 

SOSE 

D(SE) 






liable 3. Y Bus and Status! 10 ] 


Instruction 

Opcode 

Description 

B/W 

YBus 

Flag3 

Flag2 

Flagl 

LINK 

OVR 

m 

B 

B 

SOR 

SONR 

COMP 

SRC* Dest 

1 = w 

0 = B 

Y * SRC 

NC 

NC 

NC 

NC 

0 

□ 

B 

B 

INC 

SRC + 1* Dest 

Y * SRC + 1 

NC 

NC 

NC 

NC 


□ 

B 

B 

MOVE 

SRC * Dest 

Y * SRC 

NC 

NC 

NC 

NC 

0 

□ 

B 

B 

NEG 


Y * SRC + 1 

NC 

NC 

NC 

NC 

u 

m 

B 

B 


Notes: 

5. Instruction mnemonic. 

6. B = Byte Mode, W = Word Mode. 

7. Quadrant subdivides instructions into categories. 

8. R = Source; S = Source; Dest = Destination. 


9. Status is destination, 

Status i * Yi i = 0 to 3 (byte mode) 
i = 0 to 7 (word mode) 

10. SRC = Source; NC = No Change; 1 = Set; U = Update; 0 = Reset; 
i = 0 to 15 when not specified 
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Instruction Set (continued) 

TWo-Operand Instructions 

Each Two-Operand instruction is constructed of 5 fields: 

1 . Mode (Byte or Word) 

2. Opcode 

3. R Source 

4. S Source 

5 . Address or Destination 


These instructions are further divided into those using RAM ad- 
dressesand those that do not. The first type uses two formats which 
differ only by quadrant designator. 

Functions are performed on the specified R and S sources and re- 
sults are stored in the specified destination and/or placed on the Y 
bus. Arithmetic functions update the least significant nibble of the 
status register (OVR, N, C, Z), while logical functions affect only 
theN and Zbits. Executions of logical functions clear the OVR and 
C bits of the status register. 



Figure 2. T\vo- Operand Field Definitions 
Thble 4. Two-Operand Instruction Set 


Instruction 

B/W 

Quad 



m 

STO 

Destf 8 ] 

Opcode 

RAM Address 

TORI 

0 = B 

00 

0000 

TORAA 

RAM 

ACC 

ACC 

0000 

SUBR 

S minus R 

00000 

R00 

RAM Reg 00 


1 = W 


0010 

TORLA 

RAM 

I 

ACC 

0001 

SUBRd 11 ] 

S minus R 






0011 

TODRA 

D 

RAM 

ACC 



with cany 

iim 

R31 

RAMReg31 




1000 

TORAY 

RAM 

ACC 

Y Bus 

0010 

SUBS 

R minus S 






1010 

TORIY 

RAM 

I 

YBus 

0011 

SUBSd 11 ] 

R minus S 







1011 

TODRY 

D 

RAM 

YBus 



with carry 







1100 

TORAR 

RAM 

ACC 

RAM 

0100 

ADD 

RplusS 







1110 

TORIR 

RAM 

I 

RAM 

0101 

ADDC 

R plus S 







1111 

TODRR 

D 

RAM 

RAM 

0110 

AND 

with cany 
RAS 












0111 

NAND 

RAS 












1000 

EXOR 

R VS 












1001 

NOR 

R VS 












1010 

OR 

RVS 












1011 

EXNOR 

R VS 




Instruction 

B/W 

Quad 



m 

STO 

Destf 8 ] 

Opcode 

RAM Address 

TOR2 

0 = B 

10 

0001 

TODAR 

D 

ACC 

RAM 

0000 

SUBR 

S minus R 

00000 

R00 

RAM Reg 00 


1 = W 


0010 

TOAIR 

ACC 

I 

RAM 

0001 

SUBRd 11 ] 

S minus R 






0101 

TODIR 

D 

I 

RAM 

0010 

SUBS 

with cany 
R minus S 

iim 

R31 

RAMReg31 









0011 

SUBSd 11 ] 

R minus S 
with carry 












0100 

ADD 

R plus S 












0101 

ADDC 

R plus S 
with cany 












0110 

AND 

RAS 












0111 

NAND 

RAS 












1000 

EXOR 

RVS 












1001 

NOR 

RVS 












1010 

OR 

RVS 












1011 

EXNOR 

RVS 





Notes: 

11. For subtraction the carry is interpreted as borrow. 
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Instruction Set (continued) 


Table 4. TWo- Operand Instruction Set (continued) 


Instruction 

B/W 

Quad 



m 

s[ g ] 

Opcode 

Destination 

TONR 

0 = B 

11 

0001 

TODA 

D 

ACC 

0000 

SUBR 

S minus R 

00000 

NRY YBus 


1 = W 


0010 

TOAI 

ACC 

I 

0001 

SUBRd 11 ] 

S minus R 

00001 

NRA ACC 




0101 

TODI 

D 

I 



with carry 

00100 

NRS Status! 9 ! 








0010 

SUBS 

R minus S 

00101 

NRAS ACC, Status^ 








0011 

SUBSd 11 ] 

R minus S 












with carry 










0100 

ADD 

R plus S 










0101 

ADDC 

R plus S 












with carry 










0110 

AND 

RAS 










0111 

NAND 

RAS 










1000 

EXOR 

R VS 










1001 

NOR 

R VS 










1010 

OR 

RVS 










1011 

EXNOR 

RVS 




Table 5. Y Bus and Statust 12 ! 


Instruction 

Opcode 

Description 

B/W 

YBus 

Flag3 

FIag2 

Flagl 

LINK 

OVR 

m 

a 

m 

TORI 

TOR2 

TONR 

ADD 

R plus S 

0 = B 

1 = W 

Y*R + S 

NC 

NC 

NC 

NC 

U 

u 

u 

u 

ADDC 

R plus S with carry 

Y 4 R + S + QC 

NC 

NC 

NC 

NC 

u 

u 

u 

u 

AND 

RAS 

Y 4 RjAND Si 

NC 

NC 

NC 

NC 

0 

u 

0 

u 

EXOR 

RVS 

Yi^RiEXORSi 

NC 

NC 

NC 

NC 

0 

u 

0 

u 

EXNOR 

RVS 

Yi*RiEXNORSi 

NC 

NC 

NC 

NC 

0 

0 

0 

u 

NAND 

RAS 

Yi^RiNAND Si 

NC 

NC 

NC 

NC 

0 

u 

0 

u 

NOR 

RVS 

Yi^RiNORSi 

NC 

NC 

NC 

NC 

0 

u 

0 

u 

OR 

RVS 

Yi^RiORSi 

NC 

NC 

NC 

NC 

0 

u 

0 

u 

SUBR 

S minus R 

Y4S+R+1 

NC 

NC 

NC 

NC 

u 

u 

u 

u 

SUBRC 

S minus R with carry 

Y«S + R + QC 

NC 

NC 

NC 

NC 

u 

u 

u 

u 

SUBS 

R minus S 

Y«R+S+ 1 

NC 

NC 

NC 

NC 

u 

u 

u 

u 

SUBSC 

R minus S with carry 

Y«R+S+QC 

NC 

NC 

NC 

NC 

u 

u 

u 

u 


Note: 

12. U = Update; NC = No Change; 0 = Reset; 1 = Set; i = 0 to 15 when 
not specified 


Single-Bit Shift Instructions 

Single-Bit Shift instructions are constructed of four fields: 

1 . Mode (Byte or Word) 

2. Direction (up or down) and shift linkage 

3. Source 

4. Destination 

These instructions are further divided into those using RAM ad- 
dresses and those that do not. The shift linkage indicator indicates 
what is to be loaded into the vacant bit. 


During a shift up the LSB may be loaded with a zero, one, or with 
the link status bit (QLINK), while the MSB is shifted into the 
QLINK bit. During a shift down, the MSB is loaded with a zero, 
one, the status carry bit (QC), the exclusive-or of the negative-sta- 
tus bit and the overflow-status bit (QN V QOVR), or the link-sta- 
tus bit. The status register’s N and Z bits are updated, while the 
OVR and C bits are reset. Shift down with QN V QOVR can be 
used in two’s complement multiplication. 
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Instruction Set (continued) 


15 14 13 12 9 8 5 4 0 

SHFTR 
SHFTNR 


B/W 

Quadrant 

SRC-Dest 

Opcode 

RAM Address 


B/W 

Quadrant 

Source 

Opcode 

Destination 


Figure 3. Single Bit Shift Field Definitions 


SOURCE 



SOURCE 


0 

1 

QLINK 


0 

1 

QC 

QN V QOVR 
QLINK 


DESTINATION 

Figure 4. Shift Up Function 



Table 6. Single Bit Shift Instruction Set 


Instruction 

B/W 

Quad 



XJ[13] 

Destf 13 ] 

Opcode 

RAM Address/Destination 

SHFTR 

0 = B 

10 

0110 

SHRR 

RAM 

RAM 

0000 

SHUPZ 

Up 

0 

00000 

R 00 RAM Reg 00 


1 = W 


0111 

SHDR 

D 

RAM 

0001 

SHUP 1 

Up 

1 










0010 

SHUPL 

Up 

QLINK 

iim 

R 31 RAM Reg 31 








0100 

SHDNZ 

Down 

0 










0101 

SHDN 1 

Down 

1 










0110 

SHDNL 

Down 

QLINK 










0111 

SHDNC 

Down 

QC 










1000 

SHDNOV Down 

QNYQOVR 



Instruction 

B/W 

Quad 

ut 13 ] 

Opcode 

Destination 

SHFTNR 

0 = B 

11 

0110 

SHA 

ACC 


0000 

SHUPZ 

Up 

0 

00000 

NRY YBus 


1 = W 


0111 

SHD 

D 


0001 

SHUP 1 

Up 

1 

00001 

NRA ACC 








0010 

SHUPL 

Up 

QLINK 










0100 

SHDNZ 

Down 

0 










0101 

SHDN 1 

Down 

1 










0110 

SHDNL 

Down 

QLINK 










0111 

SHDNC 

Down 

QC 










1000 

SHDNOV Down 

QNVQOVR 




Table 7. Y Bus and Status^ 10 ! 


Instruction 

Opcode 

Description 

BAY 

YBus 

Flag3 

Flag2 

Flagl 

LINKt 14 ! 

OVR 

N 

£ 


SHR 

SHNR 

SHUPZ 

SHUP 1 

SHUPL 

UpO 

Upl 

Up QLINK 

1 = W 

Yi 4 SRQ _ i, i = 1 to 15 ; 
Yo 4 Shift Input 

NC 

NC 

NC 

SRC15 

0 

SRC14 

i 

H! 

0 = B 

Yi 4 SRQ _ i, i = 1 to 7 ; 
Yo 4 Shift Input; 

Y 8 4 SRC 7 , Yi 4 SRQ _ 9 
for i = 9 to 15 

NC 

NC 

NC 

SRCy 

0 

src 6 

1 

U 

SHDNZ 

SHDN 1 

SHDNL 

SHDNC 

SHCNOV 

DownO 

Down 1 

Down QLINK 
Down QC 
Down QN V 
QOVR 


Yi«SRCi + i,i = 0 tol 4 ; 
Y15 4 Shift Input 

NC 

NC 

NC 

SRCo 

0 

Shift 

Input 

K 

I 

0 = B 

Yi 4 SRQ + i, i = 0 to 6; 
Yi 4 SRQ _ 7 , i = 8 to 14 ; 
Yy, 15 4 Shift Input 

NC 

NC 

NC 

SRCo 

0 

Shift 

Input 

0 

u 


Notes: 

13. U = Source; Dest = Destination 14. Shifted output is loaded into the QLINK. 
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Instruction Set (continued) 

Bit-Oriented Instructions 

Bit-Oriented instructions are constructed from four fields: 

1 . Mode (Byte or Word) 

2. Operation 

3. Source or Destination 

4. Bit position operated on (0 = LSB) 

These instructions are further divided into those using RAM ad- 
dresses and those that do not. The specified function operates on 
the given source and the result is stored in the specified destination 
and/or on the Y bus. 

Set Bit n: Forces the nth bit to ONE without affecting other bit po- 
sitions. 


Reset Bit n: Forces the nth bit to ZERO without affecting other bit 
positions. 

Test Bit n: Sets the Z status bit to the state of bit n. 

Load 2 n : Loads ZERO in bit position n and sets all other bits. 
Load 2 n : Loads ONE in bit position n and clears all other bits. 
Increment 2 n : Adds 2 n to the operand. 

Decrement 2 n : Subtracts 2 n from the operand. 

Load, Set, Reset, and Test instructions update N and Z status bits 
while forcing OVR and C bits to ZERO. Arithmetic operations af- 
fect the entire lower nibble of the status register (OVR, C, N, and 
Z). 



15 

14 

13 

12 


9 

8 5 

4 

0 

BOR1 

B/W 

Quadrant 

N 

Opcode 

RAM Address 


15 

14 

13 

12 


9 

8 5 

4 

0 

BOR2 

B/W 

Quadrant 

N 

Opcode 

RAM Address 


15 

14 

13 

12 


9 

8 5 

4 

0 

BONR 

B/W 

Quadrant 

N 

1100 

Opcode 


Figure 6. Bit-Oriented Field Definitions 


Table 8. Bit-Oriented Instruction Set 


Instruction 

B/W 

Quadrant 

n 

Opcode 

RAM Address 

BOR1 

0 = B 

11 

Oto 15 

1101 

SETNR 

Set RAM, bit n 

00000 

R00 

RAM Reg 00 


1 = W 



1110 

RSTNR 

Reset RAM, bit n 








1111 

TSTNR 

Test RAM, bit n 

inn 

R31 

RAM Reg 31 

Instruction 

B/W 

Quadrant 

n 

Opcode 

RAM Address 

BOR2 

0 = B 

10 

Oto 15 

1100 

LD2NR 

2 n *RAM 

00000 

R00 

RAM Reg 00 


1 = W 



1101 

LDC2NR 

2 n * RAM 








1110 

A2NR 

RAM plus 2 n t RAM 

iim 

R31 

RAM Reg 31 





mi 

S2NR 

RAM minus 2 n t RAM 




Instruction 

B/W 

Quadrant 

n 

Opcode 

Opcode 

BONR 

0 = B 

11 

Oto 15 

1100 



00000 

TSTNA 

Test ACC, bit n 


1 = W 






00001 

RSTNA 

Reset ACC, bit n 








00010 

SETNA 

Set ACC, bit n 








00100 

A2NA 

ACC plus 2 n t ACC 








00101 

S2NA 

ACC minus 2 n t ACC 








00110 

LD2NA 

2 n t ACC 








00111 

LDC2NA 

2 n t ACC 








10000 

TSTND 

Test D, bit n 








10001 

RSTND 

Reset D, bit n 








10010 

SETND 

Set D, bit n 








10100 

A2NDY 

D plus 2 n | Y Bus 








10101 

S2NDY 

D minus 2 n * Y Bus 








10110 

LS2NY 

2 n *YBus 








10111 

LDC2NY 

2 n »YBus 
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Instruction Set (continued) 

Rotate by n Bits Instructions 

The Rotate by n Bits instructions contain four indicators: byte or 
word mode, source, destination, and the number of places the 
source is to be rotated. They are further subdivided into two types. 
The first type uses RAM as a source and/or a destination and the 
second type does not use RAM as a source or destination. The first 
type has two different formats and the only difference is in the 
quadrant. The second type has only one format as shown in Table 9. 
Under the control of instruction inputs, the n indicator specifies 


the number of bit positions the source is to be rotated up (0 to 15), 
and the result is either stored in the specified destination or placed 
on the Y bus or both. An example of this instruction is given in Fig- 
ure 8. In the Word mode, all 16 bits are rotated up; while in the Byte 
mode, only the lower 8 bits (0 - 7) are rotated up. In the Word 
mode, a rotate up by n bits is equivalent to a rotate down by (16 — 
n ) bits. Similarly, in the Byte mode a rotate up by n bits is equiva- 
lent to a rotate down by (8 - n) bits. The N and Z bits of the status 
register are affected and OVR and C bits are forced to zero. 


15 14 13 12 9 8 5 4 0 

ROTR1 
ROTR2 
ROTNR 


6 


Figure 7. Rotate by n Bits Shift Field Definitions 


BAV 

Quadrant 

n 

SRC-Dest 

RAM Address 


B/W 

Quadrant 

n 

SRC-Dest 

RAM Address 


B/W 

Quadrant 

n 

1100 

SRC-Dest 


EXAMPLE: n = 4, Word Mode 


Source 

0001 

0011 

0111 

1111 

Destination 0011 

0111 

1111 

0001 

EXAMPLE: n = 

4, Byte Mode 




Source 

0001 

0011 

0111 

1111 

Destination 

0001 

0011 

1111 

0111 


Figure 8. Rotate by n Example 


Thble 9. Rotate by n Bits Instruction Set 


Instruction 

B/W 

Quadrant 

n 

Ut 13 ] Dest! 13 ] 

RAM Address 

ROTR1 

0 = B 

1 = W 


Oto 15 

1100 RTRA RAM ACC 

1110 RTRY RAM YBus 

1111 RTRR RAM RAM 

00000 R00 RAM Reg 00 

lilll R31 RAM Reg 31 

Instruction 



n 

U! 13 ] Dest! 13 ] 

RAM Address 

ROTR2 

^ o 

II II 

01 

Oto 15 

0000 RTAR ACC RAM 

0001 RTDR D RAM 

00000 R00 RAM Reg 00 

lilll R31 RAM Reg 31 

Instruction 

B/W 

Quadrant 

n 


U! 13 ] Dest! 13 ] 

ROTNR 

O 

II II 

11 

Oto 15 

1100 

11000 RTDY D YBus 

11001 RTDA D ACC 

11100 RTAY ACC YBus 

11101 RTAA ACC ACC 


Ihble 10. Y Bus and Status! 10 ] 


Instruction 

Opcode 

B/W 

YBus 

Flag3 

Flag2 

Flagl 

LINK 

OVR 

N 

~c~ 

z 

ROTR 1 

ROTR 2 

ROTNR 


1 = W 

Y i 4 SRC(i _ n )mod 16 

NC 

NC 

NC 

NC 

0 

SRC15 - n 

0 

u 

0 = B 

Yj 4 SRCi + 8 = SRC(i _ n )mod 8 
for i = 0 to 7 

NC 

NC 

NC 

NC 

0 

SRC6 — n 

IT 

u 
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Instruction Set (continued) 

Rotate and Merge Instructions 

Each Rotate and Merge instruction consists of five fields: 

1 . Mode (Byte or Word) 

2. Rotated Source (U) 

3. Non-Rotated Source (R) 

4. Mask Location (S) 

5. Number of bits Rotated (n) 

This shift register rotates source U up n places. ANDing with the 
mask causes any bit i to be passed from the rotated source that cor- 
responds to a set bit in mask position i. The R input is not shifted, 
but is masked by the compliment of mask S, so that a ZERO in 
mask bit i will pass bit i of R. The ORed result is stored in register 
R. Rotate and Merge operations update the N and Z status bits, 
while clearing the OVR and C bits. 



7C91 15-10 

Figure 9. Rotate and Merge Function 



15 

14 13 

12 

9 

8 5 

4 0 

ROTM 

| B/W 

Quadrant 

n 

U, R, S 

RAM Address 


EXAMPLE: n = 4, Word Mode 


U 

0011 

0001 

0101 

0110 

Rotated U 

0001 

0101 

0110 

0011 

R 

1010 

1010 

1010 

1010 

Mask (S) 

0000 

1111 

0000 

1111 

Destination 

1010 

0101 

1010 

0011 


Figure 10. Rotate and Merge Field Definitions 


Table 11. Rotate and Merge Instruction Set 


Instruction 

B/W 

Quadrant 

n 



XJ[15] 

R/Dest! 15 ! 

S! 15 ! 

RAM Address 

ROTM 

0 = B 

01 

Oto 15 

0111 

MDAI 

D 

ACC 

I 

00000 

R00 

RAM Reg 00 


1 = W 



1000 

MDAR 

D 

ACC 

RAM 







1001 

MDRI 

D 

RAM 

I 

iim 

R31 

RAM Reg 31 





1010 

MDRA 

D 

RAM 

ACC 







1100 

MARI 

ACC 

RAM 

I 








1110 

MRAI 

RAM 

ACC 

I 





Notes: 

15. U = Rotated Source; R/Dest = Non-Rotated Source/Destination; 
S = Mask 


Table 12. Y Bus and Status! 12 ! 


Instruction 

Opcode 

B/W 

YBus 

Flag3 

Flag2 

Flagl 

LINK 

OVR 

a 

H 

a 

ROTM 


1 = W 

Yj 4 (Non Rot Op)j • (mask)i + 
(Rot Op)(i _ n)mod 16 * (mask)i 

NC 

NC 

NC 

NC 

0 

■ 


H 

0 = B 

Yi 4 (Non Rot Op)i • (mask)i + 
(Rot Op)(i _ „) mod s • (mask)i 

NC 

NC 

NC 

NC 

0 

■ 

H 

H 
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Instruction Set (continued) 

Rotate and Compare Instructions 

The five fields of the Rotate and Compare instructions are: 

1 . Mode (Byte or Word) 

2. Rotated Source (U) 

3. Non-Rotated Source (R) 

4. Mask(S) 

5. Number of bits Rotated (n) 

Input U is rotated n bits, ANDed with the inversion of S and com- 
pared with the input R ANDed with the inversion of S. Thus, a zero 
in the mask Swill allow that bit of both inputs to be compared. The 
Z bit of the status register is set if the comparison passes, and reset 
if it does not. OVR and C bits are reset in the status register. 



Figure 11. Rotate and Compare Function 


15 

14 13 

12 

9 

8 5 

4 0 

| B/W 

Quadrant 

n 

U, R, S 

RAM Address 



EXAMPLE: n - 4, Word Mode 


U 

0011 

0001 

0101 

0110 

Rotated U 

0001 

0101 

0110 

0011 

R 

0001 

0101 

1111 

0000 

Mask (S) 

0001 

0101 

mi 

mi 


Z (Status) = 1 

Figure 12. Rotate and Compare Field Definitions 


Table 13. Rotate and Compare Instruction Set 


Instruction 

B/W 

Quadrant 

n 



ut 16 ] 

rL 16 J 

st 16 ] 

RAM Address 

ROTC 

0 = B 

01 

Oto 15 

0010 

CD A I 

D 

ACC 

I 

00000 

R00 

RAM Reg 00 


1 = W 



0011 

CDRI 

D 

RAM 

I 







0100 

CDRA 

D 

RAM 

ACC 

iim 

R31 

RAM Reg 31 





0101 

CRAI 

RAM 

ACC 

I 




Notes: 

16. U = Rotated Source; R = Non-Rotated Source; S = Mask 


Table 14. Y Bus and Statust 12 ] 


Instruction 

Opcode 

B/W 

YBus 

FIag3 

Flag2 

Flagl 

LINK 

OVR 

N 

c 

z 

ROTC 


1 = W 

Yi 4 (Non Rot Op)i • (mask)i ¥ 
(Rot Op) (i _ n)mod i6 • (mask)i 

NC 

NC 

NC 

NC 

0 

U 

0 

u 

0 = B 

Yi 4 (Non Rot Op)j • (mask)i ¥ 
(Rot Op)(i _ n )mod 8 • (mask)i 

NC 

NC 

NC 

NC 

0 

u 

IT 

u 
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Instruction Set (continued) 

Prioritize Instructions 

The four fields of the Prioritize instructions are: 

1. Mode (Byte or Word) 

2. Mask Source (S) 

3. Operand Source (R) 

4. Destination 

The inverter mask, S is ANDed with R. A “one” in S prohibits that 
bit from participating in the priority encoding. From the 16-bit in- 
put, the priority encoder outputs a 5-bit binary weighted code indi- 
cating the bit-position of the highest priority active bit. If there are 
no active bits, the output is zero. See Figure 1 4 for operation in both 
word and byte mode. Using Prioritize updates the N and Z bits of 
the status register, and forces C and OVR to zero. This instruction 
is limited in that the operand and the mask must be different 
sources. 


R S (MASK) 



7C91 15-12 


Figure 13. Prioritize Function 


15 14 13 12 9 8 5 4 0 


B/W 

Quad 

Destination 

Source (R) 

RAM Address/ 
Mask(S) 

B/W 

Quad 

Mask (S) 

Destination 

RAM Address/ 
Source (R) 

B/W 

Quad 

Mask(S) 

Source (R) 

RAM Address/ 
Destination 

B/W 

Quad 

Mask(S) 

Source (R) 

Destination 


Word Mode 

Byte Model/ 17 ] 

Highest Priority 

Encoder 

Highest Priority 

Encoder 

Bit Active 

Output 

Bit Active 

Output 

None 

0 

None 

0 

15 

1 

7 

1 

14 

2 

6 

2 

i 

15 

i 

7 

0 

16 

0 

8 


Figure 14. Prioritize Instruction Field Definitions 


Note: 

17. Bits 8 through 15 not available. 
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Instruction Set (continued) 


Table 15. Prioritize Instruction Set 


Instruction 

B/W 

Quad 

Destination 

Source (R) 

RAM Address/Mask (S) 



10 

1000 

PRIA 

ACC 

0111 

RPT1A 

ACC 

00000 

R00 

RAM Reg 00 




1010 

PR1Y 

Y Bus 

1001 

PR1D 

D 






1011 

PR1R 

RAM 




iim 

R31 

RAM Reg 31 

Instruction 

B/W 

Quad 

Mask (S) 

Destination 

RAM Address/Source (R) 

PRT2 


KjM 

1000 

PRA 

ACC 

0000 

PR2A 

ACC 

00000 


RAM Reg 00 




1010 

PRZ 

O 

0010 

PR2Y 

YBus 




■1 

1 

1011 

PRI 

I 




iim 

R31 

RAM Reg 31 

Instruction 


gjUgg 

Mask (S) 

Source (R) 

RAM Address/Destination 

PRT3 

0 = B 

| 

1000 

PRA 

ACC 

0011 

PR3R 

RAM 

00000 

R00 

RAM Reg 00 


1 = W 


1010 

PRZ 

o 

0100 

PR3A 

ACC 





II 

1011 

PRI 

I 

0110 

PR3D 

D 

iim 

R31 

RAM Reg 31 

Instruction 

B/W 


Mask (S) 

Source (R) 

Destination 

PRTNR 

0 = B 

ii 

1000 

PRA 

ACC 

0100 

PRTA 

ACC 

00000 

NRY 

YBus 


1 = W 


1010 

PRZ 

O 

0110 

PRTD 

D 

00001 

NRA 

ACC 




1011 

PRI 

I 








Table 16. Y Bus and Status — Prioritize Instruction^ 10 ! 


Instruction 

Opcode 

B/W 

YBus 

FIag3 

FIag2 

Flagl 

LINK 

OYR 

m 

B 

m 

PRT1 

PRT2 


1 = W 

Yi 4 CODE (SCR n • mask*); 

Y m 4 0; i = 0 to 4 and n = 0 to 15 
m = 5 to 15 

NC 

NC 

NC 

NC 

0 

u 

0 


PRT3 

PRTNR 


0 = B 

Yi 4 CODE (SCR n • maskn); 

Y m 4 0; i = 0 to 3 and n = 0 to 7 
m = 4 to 15 

NC 

NC 

NC 

NC 

0 

u 

0 



CRC Instructions 

The single designator for this instruction is the address of the RAM 
location that is used as the checksum register. Two CRC instruc- 
tions, CRC Forward and CRC Reverse, are available. These in- 
structions give the procedure for determining the check bits in a 
CRC calculation. Since the CRC standards do not specify which 
data bit is transmitted first, the MSB or the LSB, both Forward and 


Reverse options are available to the user. The process for generat- 
ing the check bits for the CRC Forward and Reverseoperationsare 
illustrated in Figures 16 and 1 7. The ACC is used as a polynomial 
mask while the RAM contains the partial sum and eventually the 
final check sum. The serial input comes from the QLINKbit of the 
status register. Status register bits OVR and C are forced to zero 
while LINK, N, and Z bits are updated. 


CRCF 

CRCR 


15 14 13 12 9 8 5 4 0 


i 

Quadrant 

0110 

0011 

RAM Address 


i 

Quadrant 

0110 

1001 

RAM Address 


Figure 15. Cyclic-Redundancy-Check Definitions 
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Instruction Set (continued) 



7C9115-13 


Figure 16. CRC Forward Function 



7C9115-14 


Figure 17. CRC Reverse Function 

Note: 

18. This bit must be transmitted first. 
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Instruction Set (continued) 

Table 17. Cyclic Redundancy Check Instruction Set 


Instruction 

B/W 

Quad 



RAM Address 

CRCF 

1 

10 

0110 

0011 

00000 R00 RAM Reg 00 

lliil R31 RAM Reg 31 

Instruction 

BAY 

Quad 



RAM Address 

CRCR 

1 

10 

0110 

1001 

00000 R00 RAM Reg 00 

lliil R31 RAM Reg 31 


Table 18. Y Bus and Status^ 12 ] 


Instruction 

Opcode 

BAY 

YBus 

Flag3 

Flag2 

Flagl 

LINK 

OVR 

□ 

m 

0 

CRCF 

CRCR 


1 = W 

Yi 4 [(QLINK V RAM15) • ACQ] 

V RAMj _ 1 for i = 15 to 1 

Y 0 4 [(QLINK V RAM15) • ACQ] V 0 

NC 

NC 


RAMi 5 t 19 ] 

0 

u 

0 

u 

1 = W 

Yi 4 [(QLINK V RAMo) • ACQ) 

V RAMi + 1 for i = 14 to 0 

Y15 4 [(QLINK V RAMo) * ACC15] V 0 

NC 

NC 


RAMot 19 ! 

0 

u 

0 

u 


Notes: 

19. QLINK is loaded with the shifted out bit from the checksum register. 20. IEN* test status instruction has priority over Ti — T 4 instruction. 


Status Instructions 


7 

6 

5 

4 

3 

2 

1 

0 

Flag3 

Flag2 

Flagl 

Link 

OVR 


□D 

on 


Set Status: Specifies which bits in the status register are to be set. 

Reset Status: Specifies which bits in the status register are to be 
cleared. 

Store Status: Indicates byte or word and the destination into which 
the processor status is saved. The register is always stored in the 
low byte of the destination. The high byte is unchanged for RAM 
storage and is loaded with zeroes for ACC storage. 

Load Status: Imbedded in the Single- and Two-Operand instruc- 
tions. 

Test Status: Instructions specify which of the twelve possible test 
conditions are to be placed on the conditional test output. In addi- 
tion to the eight status bits, four logical may be selected: N V OVR, 
(N V OVR) + Z, Z + C, and LOW. These functions are useful in 
testing two’s complement and unsigned number arithmetic opera- 
tions. 

The status register may also be tested via the T bus as shown in 
Table 19. The instruction lines fy through I 4 have bus priority for 
testing the status register on the CT output^ 20 ]. 


Table 19. Condition Code Output Selection 


T 4 

T 3 

T 2 

Ti 


14 

13 

I 2 

II 

CT 

0 

0 

0 

0 

(N V- OVR) + Z 

0 

0 

0 

1 

N V OVR 

0 

0 

1 

0 

Z 

0 

0 

1 

1 

OVR 

0 

1 

0 

0 

LOW 

0 

1 

0 

1 

C 

0 

1 

1 

0 

Z + C 

0 

1 

1 

1 

N 

1 

0 

0 

0 

LINK 

1 

0 

0 

1 

Flagl 

1 

0 

1 

0 

Flag2 

1 

0 

1 

1 

Flag3 


6 


SETST 

RSTST 

SVSTR 

SVSTNR 


15 14 13 12 9 8 5 4 0 


0 

Quad 

1011 

1010 

Opcode 

0 

Quad 

1010 

1010 

Opcode 

BAY 

Quad 

0111 

1010 

RAM Address/ 
Dest 

BAY 

Quad 

0111 

1010 

Destination 


Figure 18. Status 
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Table 20. Status Instruction Set 


Instruction 

B/W 

Quad 



Opcode 

SETST 

0 

11 

1011 

1010 

00011 SONCZ Set OVR, N, C, Z 

00101 SL Set LINK 

00110 SF1 Set Flagl 

01001 SF2 Set Flag2 

01010 SF3 Set Flag3 

Instruction 

B/W 

Quad 



Opcode 

RSTST 

0 

11 

1010 

1010 

00011 RONCZ Reset OVR, N, C, Z 

00101 RL Reset LINK 

00110 RF1 Reset Flagl 

01001 RF2 Reset Flag2 

01010 RF3 Reset Flag3 

Instruction 

B/W 

Quad 



RAM Address/Destination 

SVSTR 

0 - B 

1 = W 

10 

0111 

1010 

00000 R00 RAM Reg 00 

iilll R31 RAM Reg 31 

Instruction 

B/W 

Quad 



Destination 

SVSTNR 

0 = B 

1 = W 

11 

0111 

1010 

00000 NRY YBus 

00001 NRA ACC 

Instruction 

B/W 

Quad 



Opcode (CT) 

Test 

0 

11 

1001 

1010 

00000 

00010 

00100 

00110 

01000 

01010 

01100 

oino 

10000 

10010 

10100 

10110 

TNOZ 

TNO 

TZ 

TOVR 

TLOW 

TC 

TZC 

TN 

TL 

TF1 

TF2 

TF3 

Test (N V OVR) + Z 
Test N V OVR 

TestZ 

Test OVR 

Test LOW 

TestC 

Test Z + C 

TestN 

Test LINK 

Test Flagl 

Test Flag2 

Test Flag3 
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Table 21. Y Bus and Status! 12 ! 


Instruction 





Opcode 

Description 

RONCZ 

Reset OVR, N,C,Z 

RL 

Reset LINK 

RF1 

Reset Flagl 

RF2 

Reset Flag2 

RF3 

Reset Flag3 

SONCZ 

Set OVR, N, C,Z 

SL 

Set LINK 

SF1 

Set Flagl 

SF2 

Set Flag2 

SF3 

Set Flag3 


nm 

TNOZ 

Test (NV- OVR) + Z 

TNO 

Test (N V OVR) 

TZ 

TestZ 

TOVR 

Test OVR 

TLOW 

Test LOW 

TC 

TestC 

TZC 

Test Z + C 

TN 

TestN 

TL 

Test LINK 

TF1 

Test Flagl 

TF2 

Test Flag2 

TF3 

Test Flag3 



) for i = 8 to 15 
Note 22 "” 


NC NC 
~NC nc” 

~nc nc" 
“nc nc" 
"nc nc" 
“nc nc” 
"nc nc" 
“NC nc” 
"nc nc" 
"nc nc" 
"nc nc” 
"nc nc” 


NC NC 

nc" nc 

NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC 
NC NC" 
NC NC 
NC NC 


NC NC 
NCTnc" 
NC NC 

"nc" nc 
NC“"nc" 
NC“"NC" 
NC" NC 
NC” NC 
NC NC 

nc”"nc" 

nc“"nc" 

NCTTnc" 


Notes: 

21. In byte mode only the lower byte from the Y bus is loaded into the 
RAM or ACC and in word mode all 16 bits from the Y bus are loaded 
into the RAM or ACC. 

No-Op Instruction 

The No-Op Instruction does not affect any internal registers; the 
Status Register, RAM register and AC register are left unchanged. 
The 16-bit opcode is fixed. 

15 14 13 12 


11 | 1000 I 1010 

Figure 19. No-Op Field Definition 
Table 22. Status Instruction Set 


Instruction 

No-Op 


Instruction Opcode 


No-Op 


BAY 

Quad 




0 

11 

1000 

1010 

0000 


Table 23. Y Bus and Status! 10 ! 

as I Flag3 I Flag2 I Flagl I LINK I OVR 


NC NC 
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Electrical Characteristics Over Commercial and Military Operating Rangef 23 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 1.6 mA 

mm 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iol = 16 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc 

V 

VlL 

Input LOW Voltage 



0.8 

V 

Iix 

Input Leakage Current 

Vss <. Vin _< Vcc? Vcc = Max. 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

V C c = Max., Vout = Vss to Vcc 

- 10 

+ 10 

pA 

isc 

Output Short Circuit Current 24 ] 

Vcc — Max., Vout = 0V 


-85 

mA 

Icc(Qi) [25] 

Supply Current (Quiescent) 

Vss <. Vin <. Vil or 

Vm < Vin < V C c; OE Y = HIGH 

Commercial 


d£] | 

mA 

Military 


1EE1 


Supply Current (Static) 

Vin = Vcc or GND, Vcc == Max., 
Ioper = 0 pA 

Commercial 


68 

mA 

Military 


78 


Supply Current 

Vcc. = Max., fcLK = 10 MHz; 

OE y = HIGH 

Commercial 


145 

mA 

Military 


166 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

5 

pF 

CoUT 

Output Capacitance 

7 

pF 


Output Loads Used for AC Performance Characteristics P 7 ’ 28 1 


+5V 


VoutO- 



256Q 

204Q 


7C9115-16 


ALL OUTPUTS 
R1 = 1 14Q 

Vout O w O 2.22V 

7C9115-15 


3.0V 

GND 

<.5 ns 


ALL INPUT PULSES 




90% 

10 % 

U- 


10 %^ 


90% 


<.5 ns 


7C91 15-17 


Notes: 

23. Vcc Min. = 4.5V, Vcc Max. = 5.5 V. Clock Frequency for the Commercial temperature range. Icc(AC) = 

24. Not more than one output should be tested at a time. Duration of the (2-1 mA/MHz) x Clock Frequency for Military temperature range, 

short circuit should not be more than one second. 26. Tested on a sample basis. 

25. To calculate Ice at an Y given frequency, use Icc(Ql) + Icc(AC) 27. Cl = 50 pF includes scope probe, wiring and stray capacitance, 

where Icc(Ql) is shown above and Icc(AC) = (1.9 mA/MHz) X 28. Cl = 5 pFfor output disable tests. 
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lb Output 

Yo-Y 15 

T 1 -T 4 

CT 

From Input 

Yo-Y 15 

T 1 -T 4 

CT 

Speed (ns) 

35 

45 

65 

35 

45 

65 

35 

45 

65 

I 0 -I 4 (ADDR) 

35 

45 

65 

35 

52 

73 




I 0 — Il5 (DATA) 

35 

45 

65 

35 

52 

73 




Io-Ii 5 (INST) 

35 

45 

65 

35 

52 

73 

20 

29 

30 

DLE[ 3 °] 

20 

32 

55 

30 

32 

55 




T1-T4 







15 

25 

27 

CP 

30 

32 

60 

30 

32 

66 

25 

25 

37 

Yo-Y 15 

20 

32 

53 

30 

32 

53 




Ien 







15 

25 

25 


Enable/Disable Timest 31 ] (ns) 


From Input 

To Output 

Enable 

Disable 

Tpzh 

Tpzl 

Tphz 

Tplz 

Speed (ns) 

35 

EM 

65 

35 

45 

65 

35 

45 

65 

35 

45 

65 

OE y 

Y 0 - Y 15 

18 


22 

18 

20 

22 

18 

20 

22 

18 

20 

22 

OEt 

T1-T4 

15 

20 

22 

15 

20 

22 

15 

20 

22 

15 

20 

22 


Clock and Pulse Requirements (ns) 


Input 

Minimum LOW Time 

Minimum HIGH Time 

Speed (ns) 

35 

45 

65 

35 

45 

65 

CP 

15 

15 

20 

15 

15 

15 

DLE 




15 

15 

15 

Ien 

15 

15 

20 





Notes: 

29. T a = 0°C to +70°C, V C c = 4.5V to 5.5V, C L = 50 pF. 31. C L = 5 pF, Disable Only. 

30. DLE is guaranteed by other tests. 
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Commercial Switching Characteristics! 29 ! 
Combinatorial Propagation Delays (ns) 
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Set-Up and Hold Times (ns) 


Note 32 

Input 

With 

Respect 

To 

HIGH-to-LOW Transition 

LOW-to-HIGH Transition 

Comments 

Set-Up 

Hold 

Set-Up 

Hold 

Speed (ns) 

35 

45 

65 

35 

45 

65 


H 

g| 


IB 

|g| 


1 

I 0 -I 4 

(RAMAddr) 

CP 

12 

13 

13 

0 

0 

0 

■ 

■ 

■ 

■ 

■ 

1 

Single Addr 
(Source) 

2 

I 0 -I 4 

(RAMAddr) 

CP & 
IEN 



5 

4 Do Not Change t 

H 

0 

0 

Two Addr 
(Destination) 

3 

l0 - Il5 
(Data) 

CP 







H 

43 

60 

H 

H 

0 



10-14 

(RAMAddr)! 33 ) 

IEN 

15 ! 34 ] 

IS! 34 ! 

24t 34 l 

4 P 4 ] 

5t 34 l 

lot 34 ! 

■ 

■ 

■ 


■ 

■ 

Two Addr 
(Immediate) 

5 

I 0 -Ii 5 (Instr)P 5 ] 

CP 

15t 34 ] 

I 8 I 34 ] 

24! 34 1 

4! 34 1 

5l 34 l 

10 t 34 l 

□ 

eb 

gj 

B 

B 

El 


6 

IENt 33 ] 

CP 







■ 

■ 

■ 

H 

H 

H 

Two Addr 
(Immediate) 

7 

Ienhigh 


5 

5 

5 







a 

a 

H 

Disable 

8 

Ten low 

CP 







m 

Ea 

be 

D 

D 

B 

Enable 

9 

Ten low 

CP 




1 

1 








Note 34 


S RE 

CP 








gg| 

B 

a 

El 

El 


11 

Y [36] 

CP 







gj 

Wj 

Ea 


El 

B 


12 

Y [36] 

DLE 

6 

6 

6 

5 

5 

5 








13 

DLE 

CP 








m 

Ea 

a 

D 

B 



Militaiy Switching Characteristics! 37 ] 

Combinatorial Propagation Delays (ns) 


Tb Output 

Y 0 -Y ls 

T 1 -T 4 

CT 

From Input 

Yo-Y 15 

e? 

1 

H 

CT 

Speed (ns) 

40 

65 

79 

40 

45 

79 

40 

65 

79 

Io-I 4 (ADDR) 

40 

65 

79 

40 

65 

79 




I 0 “ Il 5 (DATA) 

40 

65 

79 

40 

65 

79 




I 0 -Ii 5 (INST) 

40 

65 

79 

40 

65 

79 

22 

26 

29 

dle! 3 °] 


52 

62 

30 

52 

62 




T 1 -T 4 







15 

26 

29 

CP 

30 

57 

67 

35 

65 

75 

33 

33 

39 

Y 0 -Y 15 


52 

60 

30 

52 

60 




IEN 

BfiP 1 






20 

26 

29 


Notes: 

32. tsx and tnx referenced on the waveforms are looked up on this table 35. CY7C9115 andCY7C9116only. 
by x = line number on the left. Ex: tsi = 13 ns for -53 ns devices. 36 . Y = D for CY7C9117. 

33. CY7C9117 only. 37 . T A = - 55°C to +125°C, V C c = 4.5V to 5.5V, C L = 50 pF. 

34. Timing for immediate instruction for first cycle. 
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CY7C9115 

CY7C9116/CY7C9117 


S i^-pPFQC 
~ SEMICONDUCTOR 

Enable/Disable Timest 31 ] (ns) 




Enable 

Disable 

Tpzh 

Tpzl 

Tphz 

Tplz 

Speed (ns) 

40 

65 

79 

40 

65 

79 



79 

40 

65 

79 

OEy 

Yo - Yis 

18 

22 

25 

18 

22 

25 

18 

18 

25 

18 

18 

25 

OEt 

T 1 -T 4 

18 

18 

20 

18 

18 

20 

15 

15 

20 

15 

15 

20 


Clock and Pulse Requirements (ns) 


Input 

Minimum Low Time 

Minimum High Time 

Speed (ns) 

40 

65 

79 

40 

65 

79 

CP 

15 

20 

25 

15 

15 

15 

DLE 




15 

15 

15 

Ten 

15 

15 

15 





6 


Set-Up and Hold Times (ns) 


Note 38 

Input 

With 

Respect 

To 

HIGH-to-LOW Transition 

LOW-to-HIGH Transition 

Comments 

Set-Up 

Hold 

Set-Up 

Hold 

Speed (ns) 

40 

65 

79 

40 

65 

79 

40 

65 

79 

40 

65 

19 


1 

I 0 -I 4 
(RAM Addr) 

CP 

12 

12 

12 

0 

1 

1 







Single Addr 
(Source) 

2 

lo - I4 
(RAM Addr) 

CPH 

IEN 

5 

7 

7 

4 Do Not Change 4 

0 

0 

0 

Two Addr 
(Destination) 

3 

I 0 - I15 (Data) 

CP 







43 

56 

65 

0 

0 

0 


PH 

10 -I 4 

(RAMAddr)P 3 ! 

Ten 

15l 34 l 

25 

27I- 34 ] 

5 I 34 ] 

12 

12[ 34 ] 







Two Addr 
(Immediate) 

5 

Io — 115 (Instr)t 35 ] 


15t 34 ] 


27t 34 ] 

5 P 4 ] 

12 

12t 34 ] 

45 

56 

65 

0 

2 

2 


6 

IENt 33 ] 

m 










8 

8 

8 

Two Addr 
(Immediate) 

7 

Ten high 

CP 

5 

5 

5 








T~ 

~ 

Disable 

8 

Ienlow 

CP 







10 

10 

12 


~ 

~ 

Enable 

9 

lENLOW 

CP 


7 

7 


3 

3 







Note 34 

10 

SRE 

CP 







10 

10 

12 

~T 

~r 

~T~ 


11 

Y t 36 ] 

CP 







39 

45 

53 

~0~ 

— 

~ 


12 

y[ 36 ] 

DLE 

7 

7 

7 

3 

3 

3 








13 

DLE 

CP 







20 

46 

~ 

_ 

~ 




Notes: 

38. tsx and tnx referenced on the waveforms are looked up on this table 
by x = line number on the left. Ex: tsi = 24 ns for -79 ns devices. 
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CY7C9115 
CY7C9116/CY7C9117 

Switching Waveforms 

Single Address Access Timing! 39 ] 



CP 


I 


IEN 

DISABLE 

WRITE 


IEN 

ENABLE 

WRITE 


DLE 


SRE 


D 

(INPUT) 


7C9115-18 




Note: 

39. If thn is satisfied, thio need not be satisfied. 
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CY7C9115 

CY7C9116/CY7C9117 


Switching Waveforms (continued) 
One-Address Immediate Instruction Cycle Timing 


CP 


IEN 


1st CYCLE 


I 


X 


X 


Vi 4 


2nd CYCLE 


X 


V 


*h1 


A. 




ts8 


/xxxxxxxxxxmxxxxxxxxlx^ 

■*- t h 3 

tz 



t s4 -*■ 

th4 ^ 



D 

T sS 

) 

/ CAPTURES \ 

^ INSTRUCTION J 


/ EXECUTES \ 

^ INSTRUCTION j 


V 

th8 


l 0 - 15 = INSTRUCTIONS 


l 0 - 15 = data 


Tvo-Address Immediate Instruction Timing (7C91 17 Only) 
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_ CY7C9115 

mPSpress CY7C9116/CY7C9117 
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Cross References for Set-Up and Hold Times 


Note 40 

HIGH-to-LOW 

Transition 

LOW-to-HIGH 

Transition 

Set-Up 

Hold 

Set-Up 

Hold 

1 

tsi 

thl 



2 

tS2 



th2 

3 



tS3 

th3 

4 

tS5 

th5 



5 

tS4 

tfa4 

tsi3 

thl3 

6 




*h6 

7 

tS7 



th7 

8 



tS8 

th8 

9 

IS 14 

thl4 



10 



tS9 

th9 

11 



tsio 

thlO 

12 

tsii 

thll 



13 



tS!2 

thl2 


Notes: 

40. Refer to Set-Up and Hold times shown on pages 25 and 26. 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

35 

CY7C9117— 35GC 

G68 

Commercial 

CY7C9117— 35JC 

J81 

CY7C9117— 35LC 

L81 

40 

CY7C9117— 40GMB 

G68 

Military 

CY7C9117— 40LMB 

L81 

45 

CY7C9117— 45GC 

G68 

Commercial 

CY7C9117— 45JC 

J81 

CY7C9117— 45LC 

L81 

65 

CY7C9117— 65GC 

G68 

Commercial 

CY7C9117— 65JC 

J81 

CY7C9117— 65LC 

L81 

CY7C9117— 65GMB 

G68 

Military 

CY7C9117— 65LMB 

L81 

79 

CY7C9117— 79GMB 

G68 

CY7C9117— 79LMB 

L81 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY7C9115— 35JC 

J69 

Commercial 

45 

CY7C9115— 45JC 

J69 

65 

CY7C9115— 65JC 

J69 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CY7C9116— 35DC 

D28 

Commercial 


J81 

CY7C9116— 35LC 

L69 

40 

CY7C9116— 40DMB 

D28 

Military 


L69 

45 

CY7C9116— 45DC 

D28 

Commercial 

CY7C9116-45JC 

J81 

CY7C9116— 45LC 


65 

CY7C9116— 65DC 


CY7C9116— 65JC 

J81 

CY7C9116— 65LC 

L69 

CY7C9116— 65DMB 

D28 

Military 

CY7C9116— 65LMB 

L69 

79 

CY7C9116-79DMB 

D28 

CY7C9116— 79LMB 

L69 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1, 2,3 

V 0L 

1, 2,3 

Vih 

1,2,3 

Vil Max. 

1, 2,3 

Iix 

1,2,3 

loz 

1,2,3 

Isc 

1, 2,3 

lcc(Qi) 

1,2,3 

I C c(Max.) 

1, 2,3 


Switching Characteristics 


Parameters 

Subgroups 

I 0 - I 4 (Addr) 

7, 8 , 9, 10,11 

lo - Il5 (Data) 

7, 8 , 9, 10, 11 

I 0 - I 15 (Instr) 

7, 8 , 9, 10,11 

DLE 

7, 8 , 9, 10, 1 1 

T 1 -T 4 

7, 8 , 9, 10,11 

CP 

7, 8 , 9, 10,11 

Yo-Y 25 

7, 8,9, 10,11 

IEN 

7, 8 , 9, 10,11 

OEy 

7, 8 , 9, 10,11 

OEx 

7, 8 , 9, 10,11 

CP 

7, 8 , 9, 10,11 


Document#: 38-00057-C 
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Communication Products Page Number 

Device Number Description 

CY7B921 HOTLink Transmitter/Receiver 7-1 

CY7B922 HOTLink Transmitter/Receiver 7-1 

CY7B923 HOTLink Transmitter/Receiver 7-1 

CY7B931 HOTLink Transmitter/Receiver 7-1 

CY7B932 HOTLink Transmitter/Receiver 7-1 

CY7B933 HOTLink Transmitter/Receiver 7-1 

CY7B991 Programmable Skew Clock Buffer (PSCB) 7-26 

CY7B992 Programmable Skew Clock Buffer (PSCB) 7-26 


COMM 




PRELIMINARY 


CYPRESS 
SEMICONDUCTOR 


CY7B921/CY7B931, 
CY7B922/ CY7B932, 
CY7B923/ CY7B933 


HOTLink® 

Transmitter/Receiver 


Features 

• Fibre Channel compliant 

• IBM ESCON® compliant 

• 8B/10B-coded or 10-bit unencoded 

• 130- to 310-Mbps data rate 

• TTL synchronous I/O 

• No external PLL components 

• Triple ECL 100K serial outputs 

• Dual ECL 100K serial inputs 

• Low power: 350 mW max (Tx), 

500 mW max (Rx) 

• Compatible with fiber optic modules, 
coaxial cable, and twisted pair media 

• Built-In Self-Test 

• Single +5V supply 

• 28-pin DIP/PLCC/LCC 

• 0.8p BiCMOS 


Functional Description 

The CY7B92X HOTLink Transmitter and 
CY7B93X HOTLink Receiver are point- 
to-point communications building blocks 
that transfer data over high-speed serial 
links (fiber, coax, and twisted pair) at 130 
to 310 Mbits/second. Figure 1 illustrates 
typical connections to host systems or con- 
trollers. 

Eight bits of user data or protocol informa- 
tion are loaded into the HOTLink trans- 
mitter and are encoded. Serial data is 
shifted out of the three differential Pseudo 
ECL (PECL) serial ports at the bit rate 
(which is 10 times the byte rate). 

The HOTLink receiver accepts the serial 
bit stream at its differential line receiver in- 
puts, and using a completely integrated 
PLL clock synchronizer recovers the tim- 
ing information necessary for data recon- 
struction. The bit stream is deserialized, 


decoded, and checked for transmission er- 
rors. The recovered byte is presented in 
parallel to the receiving host along with a 
byte rate clock. 

The 8B/10B encoder/decoder can be 
disabled in systems that already encode or 
scramble the transmitted data. I/Os are 
available to create a seamless interface 
with both asynchronous FIFOs (i.e., 
CY7C42X) and clocked FIFOs (i.e, 
CY7C44X). A Built-In Self-Test pattern 
generatorand checker allows testing of the 
transmitter, receiver, and the connecting 
link as a part of a system diagnostic check. 

HOTLink devices are ideal for a variety of 
applications where a parallel interface can 
be replaced with a high-speed point-to- 
point serial link. Applications include in- 
terconnecting workstations, servers, mass 
storage, and video transmission equip- 
ment. 




HOTLink is a registered trademark of Cypress Semiconductor Corporation. 
ESCON is a registered trademark of IBM. 
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CY7B921/CY7B931, 

CY7B922/CY7B932, 

CY7B923/CY7B933 


CY7B92X Transmitter Pin Configurations 


DIP 

Top View 



BISTEN E 
GND E 
MODE E 
RP E 
V CCQ E 
SVS (D 9 ) E 

d 7 c 
d 6 E 

d 5 c 

d 4 E 



PLCC 
Top View 

+ i i ++ i 

zoom 

X U 3 3 3 3 3 

> ooo ooo 
j no n OEi-Dn 


BISTEN C 5 
GND C 6 

MODEE 7 
RPE 8 

VccqE 9 

SVS (D 9 ) E 10 


7B921 

7B922 

7B923 


D 7 E| 11 12 13 14 15 16 17 18 19 P SC/D (D S ) 

— GTTmr e jTJ ’ D — 


25 1 FOTO 

24 : enn 

23 1 ENA 
22 ^ V CC Q 
21 1 CKW 
20 1 GND 


CY7B93X Receiver Pin Configurations 


DIP 

Top View 



PLCC 
Top View 


i — + i + i o 

coim < < cqcqO 
m^S S JE 
nnnnnnn 


3 2 M 28 27 26 


RFE 5 
GND E 6 
RDYE 7 
GNDE 8 
V CCN C 9 
RVS (Q 9 ) E io 20 

Q7 E 11 121314 15 16 17 18 19 

^ — UUUUUUU 


7B931 

7B932 

7B933 


25 : SI 
24 3 Vqqq 
23 U SO 
22 : CKR 
21 3 Vqcn 
20 1 GND 

: sc/d (q 8 ) 


Selection Guide 


Transmitter 

7B921 

7B922 

7B923 

Receiver 

7B931 

7B932 

7B933 

Transmission Rate (Mbits/sec) 

130-170 

170-240 

240-310 

TransmissionRate (Mbytes/sec) 

13-17 

17-24 

24-31 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 


not tested.) 

Storage Temperature - 65 C to + 150 C 

Ambient Temperature with 

Power Applied - 55 C to + 125 C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Input Voltage -0.5Vto+7.0V 

Output Current into TLL Outputs (LOW) 30 mA 

Output Current into ECL outputs (HIGH) -50 mA 

Static Discharge Voltage > 2001V 

(per MIL- STD -883, Method 3015) 

Latch-Up Current > 200 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial 

— 40°Cto +85°C 

5V ± 10% 

Military 

- 55°C to +125°C 
Case Temperature 

5V ± 10% 
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CY7B921/CY7B931, 
C Y7B922/ C Y7B932, 
CY7B923/CY7B933 


Pin Descriptions 


CY7B92X HOTLink Transmitter 


Name 

I/O 

Description 

D 0-7 

TTLIn 

Parallel Data Input. Data is clocked into the Transmitter on the rising edge of CKW if ENA is LOW (or 
on the next rising CKW with ENN LOW). If ENA and ENN are HIGH, a Null character (K28.5) is sent. 

SC/D 

(Du) 

TTLIn 

Special Character/Data Select. A HIGH on SC/D when CKW rises causes the transmitter to encode the 
pattern on Dq -7 as a control code (Special Character), while a LOW causes the data to be coded using the 
8B/10B data alphabet. When MODE is HIGH, SC/D (Ds) acts as Dg input. 

svs 

(D 9 ) 

TTLIn 

Send Violation Symbol. If SVS is HIGH when CKW rises, a Violation symbol is encoded and sent while 
the data on the parallel inputs is ignored. If SVS is LOW, the state of Do _ 7 and SC/D determines the code 
sent. In BIST mode, SVS overrides the BIST generator and forces the transmission of a Violation code. 
When MODE is HIGH, SC/D (D 9 ) acts as D 9 input. 

ENA 

TTLIn 

Enable Parallel Data. If ENA is LOW on the rising edge of CKW, the data is loaded, encoded, and sent. 
If ENA is HIGH, the data inputs are ignored and the Transmitterwill insert a Null character (K28.5) to fill 
the space between user data. ENA may be held HIGH/LOW continuously or it may be pulsed with each 
data byte to be sent. If ENA is being used for data control, ENN will normally be strapped HIGH, but can 
be used for BIST function control. 

ENN 

TTLIn 

Enable Next Parallel Data. If ENN is LOW, the data appearing on Dq -7 at the next rising edge of CKW 
is loaded, encoded, and sent. If ENN is HIGH, the data appearing on Do -7 at the next rising edge of CKW 
will be ignored and the Transmitterwill insert a Null character to fill the space between user data. ENN 
may be held HIGH/LOW continuously or it may be pulsed with each data byte sent. If ENN is being used 
for data control, ENA will normally be strapped HIGH, but can be used for BIST function control. 

CKW 

TTLIn 

Clock Write. CKW is both the clock frequency reference for the multiplying PLL that generates the high- 
speed transmit clock, and the byte rate write signal that synchronizes the parallel data input. CKW must 
be connected to a crystal controlled time base that runs within the specified frequency range of the Trans- 
mitter and Receiver. 

FOTO 

TTLIn 

Fiber Optic Transmitter Off. FOTO determines the function of two of the three ECL transmitter output 
pairs. If FOTO is LOW, the data encoded by the Transmitterwill appear at the outputs continuously. If 
FOTO is HIGH, OUTA± and OUTB± are forced to their “logic zero” state (OUT+ = LOW and 
OUT— = HIGH), causing a fiber optic transmit module to extinguish its light output. OUTC is unaf- 
fected by the level on FOTO, and can be used as a loop-back signal source for board-level diagnostic test- 
ing. 

OUT A± 
OUTB± 
OUT C± 

ECLOut 

DifferentialSerial Data Outputs. These ECL 100K outputs ( + 5 V referenced) are capable of driving ter- 
minatedtransmission lines or commercial fiber optic transmitter modules. Unused pairs of outputs can be 
wired to Vcc to reduce power if the output is not required. OUTA± and OUTB± are controlled by the 
level on FOTO, and will remain at their “logical zero” states when FOTO is asserted. OUTC± is unaf- 
fected by the level on FOTO. (OUTA+ and OUTB+ are used as a differential test clock input while in 
Test mode.) 

MODE 

3-Level 

In 

Encoder Mode Select. The level on MODE determines the encoding method to be used. When wired 
LOW, MODE selects 8B/10B encoding. When wired HIGH, data inputs bypass the encoder and the bit 
pattern on Do- 7 , Dg, and D 9 goes directly to the shifter. When left floating (internal resistors hold the 
input at Vcc/2) the internal bit-clock generator is disabled and OUTA+/OUTB+ become the differen- 
tial bit clock to be used for factory test. In typical applications MODE is tied HIGH or LOW. 

BISTEN 

TTLIn 

Built-In Self-Test Enable. When BISTEN is LOW and ENA and ENN are HIGH, the transmitter sends 
an alternating 1 -0 pattern (D10.2 or D21.5). When either ENA or ENN is set LOW the transmitter be- 
gins a repeating test sequence that allows the Transmitter and Receiver to work together to test the func- 
tion of the entire link. In normal use this input is held HIGH or wired to Vcc- The BIST generator is a 
free-runningpattern generator that need not be initialized, but if required, the BIST sequence can be ini- 
tializedby momentarily asserting SVS while BISTEN is LOW. 

RP 

TTLOut 

Read Pulse. RP is a 70% LOWduty-cycle byte-rate pulse train suitable for the read pulse in CY7C42X 
FIFOs. The frequency on RP is the same as CKW when enabled by ENA, and duty cycle is independent 
of the CKW duty cycle. Pulse widths are set by logic internal to the transmitter. In BIST mode, RP will 
remain HIGH for all but the last byte of a test loop. RP will pulse LOW one byte time per BIST loop. 

VcCN 

i 

Power for output drivers. 

VcCQ 


Power for internal circuitry. 

GND 


Ground. 
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CY7B93X HOTLink Receiver 


Name 

I/O 

Description 

Qo-7 

TTLOut 

Q 0-7 Parallel Data Output. Qq - 7 contain the most recently received data. These outputs change synchro- 
nously with CKR. 


TTLOut 

Special Character/Data Select. SC/D indicates the context of received data. HIGH indicates a Control 
(Special Character) code, LOW indicates a Data character. When MODE is HIGH, SC/D acts as Qs 
output. 

RVS(Q 9 ) 

TTLOut 

Received Violation Symbol. A HIGH on RVS indicates that a code rule violation has been detected in the 
received data stream. A LOW shows that no error has been detected. In BIST mode, a LOW on RVS 
indicatescorrect operation of the Transmitter, Receiver, and link on a byte-by-byte basis. When MODE 
is HIGH, RVS acts as Q 9 output. 

RDY 

TTLOut 

Data Output Ready. A LOW pulse on RDY indicates that new data has been received and is ready to be 
delivered. A missing pulse on RDY shows that the received data is the Null character (normally inserted 
by the transmitter as a pad between data inputs). In BIST mode RDY will remain LOW for all but the last 
byte of a test loop and will pulse HIGH one byte time per BIST loop. 

CKR 

TTLOut 

Clock Read. This_byte rate clock output is phase and frequency aligned to the incoming serial datastream. 
RDY, Q 0 - 7 , SC/D (Qy), and RVS (Q 9 ) all switch synchronously with the rising edge of this output. 

a 

Diffln 

Differential Serial Data Inputs. The differential signal at the receiver end of the communication link is 
connectedto the differential pairs INA± or INB ± . Either the INA pair or the INB pair can be used as the 
main data input and the other can serve as a loop-back channel or as an alternative data input selected by 
the state of A/B. INB± is used as the test clock while in Test mode. 

A/B 

ECLin 

Serial Datajnput Select. This ECL 100K (+5V referenced) input selects INA or INB as the active data 
input. If A/B is HIGH, INA is connected to the shifter and signals connected to INA will be decoded. If 
A/B is LOW INB is selected. 

HB 

ECLin 

Status In. The ECL 100K ( +5V referenced) signal appearing on SI is translated to a TTL signal at SO. SI 
is typically used to translate the Carrier Detect output from a fiber optic receiver. 


TTLOut 

Status Out. SO is the TTL translated output of SI. It is typically used to translate the Carrier Detect out- 
put from a fiber optic receiver. 

RF 

TTLIn 

Reframe Enable. RF controls the Framer logic in the Receiver. When RF is held HIGH, each SYNC 
(K28.5) symbol detected in the shifter will frame the data that follows. When RF is held LOW, therefram- 
ing logic is disabled. The incoming data stream is then continuously de-serialized and decoded using byte 
boundaries set by the internal byte counter. Bit errors in the data stream will not cause alias SYNC char- 
acters to reframe the data erroneously. 

REFCLK 

TTLIn 

Reference Clock. REFCLK is the clock frequency reference for the clock/data synchronizing PLL. 
REFCLK sets the approximate center frequency for the internal PLL to track the incoming bit stream. 
REFCLKmust be connected to a crystal-controlled time base that runs within the frequency limits of the 
Tx/Rx pair, and the frequency must be the same as the transmitter CKW frequency (within CKW ±0.1%). 

MODE 

TTLIn 

Decoder Mode Select. The level on the MODE pin determines the decoding method to be used. When 
tied LOW, MODE selects 8B/10B decoding. When tied HIGH, registered shifter contents bypass the de- 
coderand aresentto Q 0 - 7 , SC/D andRVS directly. When left floating (internal resistors hold the MODE 
pin at Vcc/2) the internal bit clock generator is disabled and INB± becomes the bit rate test clock to be 
used for factory test. In typical applications, MODE is tied HIGH or LOW. 

BISTEN 

TTLIn 

Built-In Self-Test Enable. When BISTEN is LOW the Receiver awaits a DO.O (sent once per BIST loop) 
characterand begins a continuous test sequence that tests the functionality of the Transmitter, the^Receiv- 
er, and the link connecting them. In BIST mode the status of the test can be monitored with RDY and 
RVS outputs. In normal use BISTEN is held HIGH or wired to V<x- 

Vccn 


Power for output drivers. 

VCCQ 


Power for internal circuitry. 

GND 


Ground 
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CY7B92X HOTLink IVansmitter Block Diagram 
Description 

Input Register 

The Input register holds the data to be processed by the HOTLink 
transmitter and allows the input timing to be made consistent with 
a standard FIFOs. The Input register is clocked by CKW and 
loaded with information on th e D q_7, S C/D (Ds), and SVS (D 9 ) 
pins. Two enable inputs (ENA an d ENN ) allow the user to choose 
when data is to be sent. Asserting ENA (Enable, L OW) ca uses the 
inputs to be loaded on the rising edge of CKW. If ENN (Enable 
Next, LOW) is asserted when CKW rises, the data present on the 
inputs will be loaded into the input register on the next rising edge 
of CKW. These two inputs allow proper timing and function for 
compatibility with either asynchronous FIFOs or clocked FIFOs 
without external logic, as shown in Figure 2. 

In BIST mode, the Input register becomes the signature pattern 
generator by logically converting the parallel input register into a 
Linear Feedback Shift Register (LFSR). When enabled, this LFSR 
will generate all possible input patterns in a predictable but pseu- 
do-random sequence that can be matched to an identical LFSR in 
the Receiver. 

Encoder 

The Encoder transforms the input data held by the Input register 
into a form more suitable for transmission on a serial interface link. 
The code used is specified by ANSI X3T9.3 (Fibre Channel) and 
the IBM ESCON channel (code tables are at the end of this data- 
sheet). The eight D 0-7 data inputs are converted to either a DATA 
symbol or a Special_ Character, depending upon the state of the 
SC/D input. If SC/D is HIGH, the data inputs represent a control 
code_and is encoded using the Special Character code tables. If 
SC/D is LOW, the data inputs are converted using the DATA code 
table. If a byte time passes with the inputs disabled, the Encoder 
will output a Special Character Comma K28.5 (or SYNC) that will 
maintain link synchronization. Strings of SYNC will be decoded in 
the Receiver as Null characters, thus simplifying the system control 
logic for FIFO interfaces. SVS input forces the transmission of a 
specified Violation symbol to allow the user to check error han- 
dling system logic in the controller. 

The 8B/10B coding function of the Encoder can be bypassed for 
systems that include an external coder or scrambler function as 
part of the controller. This bypass is controlled by the MODE se- 
lect pin. When in bypass mode, D 0 - 7 , SC/D (Ds), and SVS (D 9 ) 
become the ten inputs to the Shifter. 

Shifter 

The Shifter accepts parallel data from the Encoder once each byte 
time and shifts it to the serial interface output buffers using a PLL 
multiplied bit clock that runs at ten ( 10 ) times the byte clock rate. 
Timing for the parallel transfer is controlled by the counter in- 


cluded in the Clock Generator and is not affected by signal levels or 
timing at the input pins. 

OutA, OutB, OutC 

The serial interface ECL output buffers (100K referenced to +5v) 
are the drivers for the serial media. They are all connected to the 
Shifter and contain the same serial data. Two of the output pairs 
(OUTA± and OUTB±) are controllable by the FOTO input and 
can be disabled by the system controller to force a logical zero (i.e., 
“light off”) at the outputs. The third output pair (OUTC±) is not 
affected by FOTO and will supply a continuous data stream suit- 
able for loop-back testing of the subsystem. 

OUTA± and OUTB± will respond to FOTO input changes within 
a few bit times. However, since FOTO is not synchronized with the 
transmitter data stream, the outputs will be forced off or turned on 
at arbitrary points in a transmitted byte. This function is intended 
to augment an external laser safety controller and as an aid for Re- 
ceiver PLL testing, and thus need not be synchronized. 

In wire-based systems, control of the outputs may not be required, 
and FOTO can be strapped LOW. The three outputs are intended 
to add system and architectural flexibility by offering identical seri- 
al bit streams with separate interfaces for redundant connections 
or for multiple destinations. Unneeded outputs can be wired to 
Vcc to disable and power down the unused output circuitry. 
Clock Generator 

The clock generator is an embedded phase-locked loop (PLL) that 
takes a byte-rate reference clock (CKW) and multiplies by ten (10) 
to create a bit rate clock for driving the serial shifter. The byte rate 
reference comes from CKW, the rising edge of which clocks data 
into the Input register. This clock must be a crystal referenced 
pulse stream that has a frequency between the minimum and maxi- 
mum specified for the HOTLink Transmitter/Receiver pair. (Each 
Transmit/Receive pair; 7B921/931, 7B922/932, 7B923/933 have a 
specified range of operating frequencies.) Signals controlled by 
this block form the bit clock and the timing signals that control in- 
ternal data transfers between the Input register and the Shifter. 

The read pulse (RP) is derived from the feedback counter used in 
the PLL multiplier. It is a byte-rate pulse stream with the proper 
phase and pulse widths to allow transfer of data from an asynchro- 
nous FIFO. Pulse width is independent of CKW duty cycle, since 
proper phase and duty cycle is maintained by the PLL. The RP 
pulse stream will insure correct data transfers between asynchro- 
nous FIFOs and the transmitter input latch with no external logic. 

Test Logic 

Test logic includes the initialization and control for the Built-In 
Self-Test (BIST) generator, the multiplexer for Test mode clock 
distribution, and control logic to properly select the data encoding. 
Test logic is discussed in more detail in the CY7B92X HOTLink 
TransmitterOperating Mode Description. 
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CY7B93X HOTLink Receiver Block Diagram 
Description 

Differential Inputs 

This pair of differential line receivers are the inputs for the serial 
data stream. INA± or INB± can be selected with the A/B input 
INA± is selected with A/B _HIGH and INB± is selected with A/B 
LOW. The threshold of A/B is compatible with the ECL 100K sig- 
nals from ECL fiber optic interface modules. The differential 
threshold of INA± and INB± will accommodate wire intercon- 
nect with filtering losses or transmission line attenuation greater 
than 20 db (Vdif >. 50mv) or can be directly connected to fiber op- 
tic interface modules (any ECL logic family, not limited to ECL 
100K) with up to 1 .2 volts of differential signal. The common mode 
tolerance will accommodate a wide range of signal termination 
voltages. The highest HIGH input that can be tolerated is Vin = 
Vcc, and the lowest LOW input that can be interpreted correctly 
is Vin = GND+2.5V. 

ECL-TTL Translator 

This positive-referenced ECL-to-TTL translator is provided to 
eliminate external logic between an ECL fiber-optic interface 
module “carrier detect” output and the TTL input in the control 
logic. The input threshold is compatible with ECL 100K levels 
(+5V referenced). It can also be used as part of the link status in- 
dication logic for wire connected systems. 

Clock Sync 

The Clock Synchronizer function is performed by an embedded 
phase-lockedloop (PLL) that tracks the frequency of the incoming 
bit stream and aligns the phase of its internal bit rate clock to the 
serial data transitions. This block contains the logic to transfer the 
data from the Shifter to the Decode register once every byte. The 
counterthat controls this transfer is initialized by the Framer logic. 
CKR is a buffered output derived from the bit counter used to con- 
trol Decode register and Output register transfers. 

Clock output logic is designed so that when reframing causes the 
counter sequence to be interrupted, the period and pulse width of 
CKR will never be less than expected. Reframing may stretch the 
period of CKR by up to 90%, and either CKR Pulse Width HIGH 
or Pulse Width LOW may be stretched, depending on when re- 
frame occurs. 

The REFCLK input provides a byte-rate reference frequency to 
improve PLL acquisition time and limit unlocked frequency excur- 
sions of the CKR when no data is present at the serial inputs. The 
frequency of REFCLK is required to be within ±0.1% of the fre- 
quency of the clock that drives the transmitter CKW pin. 

Framer 

Framer logic checks the incoming bit stream for the pattern that 
defines the byte boundaries. This combinatorial logic filter looks 
for the X3T9.3 symbol defined as a Special Character Comma 
(K28 .5) . When it is found, the free-running bit counter in the Clock 
Sync block is synchronously reset to its initial state, thus framing 
the data correctly on the correct byte boundaries. The Fibre Chan- 
nel specification optionally allows this 10-bit pattern (001111 1000 
or 110000 0111) to be detected using only a 7-bit detector (but re- 
stricts usage of other Data and Special Character codes). Framer 
logic in the Receiver will completely decode all ten (10) bits of 
K28.5 to reframe, and thus remove the limitations on code se- 
quences. 


The Fra mer can be inhibited by holding the RF input LOW. When 
RF rises, R DY w ill be inhibited until a K28.5 has been detected, 
after which RDY will resume its normal function. 

Shifter 

The Shifter accepts serial inputs from the Differential inputs one 
bit at a time, as clocked by the Clock Sync logic. Data is transferred 
to the Framer on each bit, and to the Decode register once per 
byte. 

Decode Register 

The Decode register accepts data from the Shifter once per byte as 
determined by the logic in the Clock Sync block. It is presented to 
the Decoder and held until it is transferred to the output latch. 

Decoder 

Paralleldata is transformed from ANSI X3T9.38B/10B codes back 
to “raw data” in the Decoder. This block uses the standard decoder 
patterns shown in the Valid Data Characters and Valid Special 
Character Codes and Sequences sections ofthis datasheet. Data 
patterns are signaled by a LOW on the SC/D output and Special 
Character patterns are signaled by a HIGH on the SC/D output. 
Unused patterns or disparity errors are signaled as errors by a 
HIGH on the RVS output and by specific Special Character codes. 

Output Register 

The Output register holds the recovered data (Qo- 7 , SC/D, and 
RVS) and aligns it with the recovered byte clock (CKR). This syn- 
chronization insures proper timing to match a FIFO interface or 
other logic that requires glitch free and specified output behavior. 
Outputs are changed synchronously with the rising edge of CKR. 

In BIST mode, this register becomes the signature pattern genera- 
tor and checker by logically converting the parallel output register 
into a Linear Feedback Shift Register (LFSR) pattern generator. 
When enabled, this LFSR will generate all possible code patterns 
in a predictable but pseudo-random sequence that can be matched 
to an identical LFSR in the Transmitter. When synchronized, it 
checks each byte in the Decoder with each byte generated by the 
LFSR and shows errors at RVS. Patterns generated by the LFSR 
are compared after being buffered to the output pins and then fed 
back to the comparators, allowing test of the entire receive func- 
tion. 

In BIST mode, the LFSR is initialized by the first occurrence of the 
transmitter BIST loop start code DO.O (DO.O is sent only once per 
BIST loop). Once the BIST loop has been started, RVS will be 
HIGH for pattern mismatches between the received sequence and 
the internally generated sequence. Code rule violations or running 
disparity errors th at occ ur as part of the BIST loop will not cause an 
error indication. RDY will pulse HIGH once per BIST loop and 
can be used to check test pattern progress. If it is suspected that the 
receiver pattern generator has lost sync with the transmitter BIST 
pattern, the receiver BIST generator can be reinitialized by leaving 
and re-entering BIST mode. 

Test Logic 

Test logic includes the initialization and control for the Built-In 
Self-Test (BIST) generator, the multiplexer for Test mode clock 
distribution, and control logic for the decoder. Test logic is dis- 
cussedin more detail in the CY7B93X HOTLink ReceiverOperat- 
ingMode Description. 
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CY7B92X/CY7B93X Electrical Characteristics Over the Operating Ranged 


Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

Transmitter TTL-Compatible Pins: D n _ 7 , SC/D, SVS, ENA, ENN, CKW, FOTO, BISTEN, RP 

Receiver TTL- Compatible Pins: Q 0 - 7 , SC/D, RVS, RDY, CKR, REFCLK, RF, BISTEN, SO 

VoHT 

Output HIGH Voltage 

Ioh = ~ 2 mA 

2.4 


V 

Volt 

Output LOW Voltage 

I 0 l = 4 m A 


0.45 

V 

Iost 

Output Short Circuit Current 

Vqut =0Vt 2 ] 

-15 

-90 

mA 

VlHT 

Input HIGH Voltage 


2.0 

Vcc 

V 

ViLT 

Input LOW Voltage 


-0.5 

0.8 

V 

IfflT 

Input HIGH Current 

VlN = Vcc 

-10 

+ 10 

pA 

IlLT 

Input LOW Current 

Vin = o.ov 


-500 

pA 

Transmitter ECL-Compatible Output Pins: OUTA+, OUTA-, OUTB+, OUTB-, OUTC+, OUTC- 

VoHE 

Output HIGH Voltage (Vcc referenced) 

Load = 50 ohms to Vcc ~ 2V 

Vcc - 1-03 

Vcc-0.88 

V 

Vole 

Output LOW Voltage (Vcc re f erencec 0 

Load = 50 ohms to Vcc ~ 2V 

Vcc - 1.81 

V CC - 1-63 

V 

Receiver ECL-Compatible Input Pins: A/B, SI 

VlHE 

Input HIGH Voltage 


V CC - 1-17 

Vcc-0.88 

V 

Vile 

Input LOW Voltage 


V CC - 1-81 

V CC - 1.48 

V 

IlHE 

Input HIGH Current 

Vin = Vihe Max. 


+500 

pA 

IlLE 

Input LOW Current 

Vin = VnxMin. 

+0.5 


pA 

Differential Line Receiver Input Pins: INA+, INA-, INB+, INB- 

Vdiff 

Input Differential Voltage 
|(IN+) — (IN— )| 


50 

1200 

mV 

VfflH 

Highest Input HIGH Voltage 



Vcc 

V 

VlLL 

Lowest Input LOW Voltage 


2.5 


V 

Miscellaneous 

ICCT 

Transmitter Power Supply Current 

Vcc = Max., T a = Max., 

Freq. = Max. (One ECL output pair 
loaded with 50 ohms to 

Vcc ~ 2.0V, others tied to Vcc) 


TBD 

mA 

ICCR 

Receiver Power Supply Current 

Vcc = Max., T a = Max., 

Freq. = Max. 


TBD 

mA 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25°C, f 0 = 1 MHz, V C c = 5.0V 

10 

pF 


Notes: 

1 . See the last page of this specification for Group A subgroup testing 3. Tested initially and after any design or process changes that may affect 

information. these parameters. 

2. Tested on one output at a time, output shorted for less than one se- 
cond, less than 10% duty cycle. 
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OUTPUT 

R1 = 962Q 
R2 = 51 OQ 
Cl < 30 pF 
(Includes fixture and 
probe capacitance) 


1 t 

(a) TTLACTestLoadW 


(b) ECL AC Test Loadt 4 ! 


Rl = 50Q 
Cl < 5 pF 
(Includes fixture and 
probe capacitance) 




(c) TTL Input Test Waveform 


(d) ECL Input Test Waveform 


7B921/2/3 Transmitter Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

tCKW 

Write Clock Cycle 

56 

76 

42 

57 

32 

43 

ns 

t B 

Bit Timet 5 ! 

5.6 

7.6 

4.2 

5.7 

3.2 

4.3 

ns 




CKW Pulse Width HIGH 
CKW Pulse Width LOW 


Data Set-Up Timet 6 ! 


Data Hold Timet 6 ! 


Enable Set-Up Time (to 
capture data)! '! 


Enable Set-Up Time (to 7V 4 t B +4 
assure correct RP)t 8 ! 


Enable Hold Time 


Read Pulse Alignmentt 9 ! I (-V 4 t B -3) I (+V 4 t B +3) I (-V 4 t B -3) I (+y 4 t B +3) I (-V 4 t B -3) I (-+- V^t B +3) I ns 


Read Pulse HIGHt 9 ! 


tppwL Read Pulse LOWt 9 ! 


Notes: 

4. Cypress uses constant current (ATE) load configurations and forcing 7. tsEND minimum timing assures correct Data load on rising edge of 


functions. This figure is for reference only. 


CKW, but not proper RP function or timing. 


5. Transmitter t B is calculated as t C K\v/10. The byte rate is one tenth of 8. t SB NP minimum timing insures correct RP pulse width and correct 


the bit rate. 

6. Data includes Dq- 7 , SC/D (Ds), and SYS (D9). 


Data load on rising edge of CKW. 

9. Loading on RP pin is <2 mA and <15 pE 
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7B93 1/2/3 Receiver Switching Characteristics Over the Operating Rangel 1 ! 


Parameters 

Description 

7B931 

7B932 

7B933 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tCKR 

Read Clock Period (No Serial Data In- 
put), REFCLK as Reference* 10 ] 

-1 

+ 1 

-1 

+ 1 

-1 

+ 1 

% 

t B [ n ) 

Bit Time 

5.6 

7.6 

4.2 

5.7 

3.2 

4.3 

ns 

tCPRH 

Read Clock Pulse HIGH 

5te-3 


5tB~3 


5t B -3 


ns 

tCPRL 

Read Clock Pulse LOW 





5t B — 3 


ns 

tRH 

RDY Hold Time 

tB“3 


MB ■ 


tB~3 


ns 

tpRL 

RDY Pulse Width LOW 

6t B — 3 


6tB~3 




ns 

tpRH 

RDY Pulse Width HIGH 

4tfi-3 


BUB 


4tfi-3 


ns 

tA 

Data Access Timet 12 ’ 13 1 

2t B — 3 

2t B +3 

ESI 

2ts+3 

2t B -3 

2tB+3 

ns 

tROH 

Data Hold Timet 12 ’ 13 J 

tfi-3 


tfi-3 


tB“3 


ns 

tCKX 

REFCLK Clock Period Referenced to 
CKW of Transmitted 14 ] 

-0.1 

+0.1 

-0.1 

+0.1 

-0.1 

+0.1 

% 

tCPXH 

REFCLK Clock Pulse HIGH 

9 


9 


9 


ns 

tCPXL 

REFCLK Clock Pulse LOW 

9 


9 


9 


ns 

tDS 

Propagation Delay SI to SO (note ECL 
and TTL thresholds^ 15 ] 


15 


15 


15 

ns 



Notes: 

10. The period of tcKR will match the period of the transmitter CKW 
when the receiver is receiving serial data. When data is interrupted, 
CKR may drift to one of the range limits above. 

11. Receiver tB is calculated as tcKR/10 if no data is being received, or 
tcKw/10 if data is being received. See note 5. 

12. Data includes Q 0 - 7 , SC/D (Qs), and RVS (Q 9 ). 

13. tA and tRQH specifications are only valid if all outputs (CKR, RDY, 
Q 0 - 7 , SC/D, and RVS) are loaded with the same DC and AC load. 


14. REFCLK has no phase or frequency relationship with CKR and only 
acts as a centering reference to reduce clock synchronization time. 
REFCLKmust be within 0. 1 % of the transmitter CKW frequency, ne- 
cessitating a ±500-PPM crystal. 

15. The ECL switching threshold is the midpoint between the ECL— 
Vqh> an d Vol specification (approximately Vcc “ 1.35V). The TTL 
switching threshold is 1.5V. 
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CKW 


ENA 


D o_“ Or, 
SC/D (D s ), 
SVS (D 9 ) 


RP 
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CY7B92X HOTLink Transmitter Operating Mode 
Description 

The CY7B92X Transmitter operatingwith the CY7B93X Receiver 
forms a general-purpose data communication subsystem capable 
of transporting user data at up to 30 Mbytes per second over sever- 
al types of serial interface media. In normal operation, the Trans- 
mitter can operate in either of two modes. The Encoded mode al- 
lows a user to send and receive eight (8) bit data and control 
informationwithout first converting it to transmission characters. 
The Bypass mode is used for systems in which the encoding and de- 
coding is performed on an external protocol controller. 

In either mode, data is loaded into the input register of the Trans- 
mitter on the rising edge of CKW. The input timing and functional 
responseof the Transmitter input can be made to match timing and 
function of either an asynchronous FIFO or a clocked FIFO by an 
appropriate connection of input signals (Sec Figure 2). 

Encoded Mode Operation 

In Encoded mode the input data is interpreted as eight bits of data 
(Dq - D 7), a context control bit (SC/D), and a system diagnostic 
input bit (SYS). If the context of the data is to be normal message 


data, the SC/D input will be LOW, and the data will be encoded us- 
ing the valid data character set described in the Valid Data Charac- 
ters section of this datasheet. If the context of the data is to be con- 
trol or protocol information, the SC/D input will be HIGH, and the 
data will be encoded using the valid special character set described 
in the Valid Special Character Codes and Sequences section. Spe- 
cial characters include all protocol characters necessary to encode 
packets for Fibre Channel, ESCON, proprietary systems, and for 
diagnosticpurposes. 

The diagnostic characters and sequences available as Special Char- 
acters include those for Fibre Channel link testing, as well as codes 
to be used for testing system response to link errors and timing. 
The Violation symbol can be explicitly sent as partof a user data 
packet (i.e., send CEO; Dy_o = 1110 0000 and SC/D = 1), or can 
be sent in response to an external system using the SVS input. This 
will allow system diagnostic logic to evaluate the errors in an unam- 
biguous manner, and will not require any modification to the trans- 
missioninterface to force transmission errors for testing purposes. 

Bypass Mode Operation 

In Bypass mode the input data is interpreted as ten (10) bits (D0-7, 
SC/D (Dg), and SVS (D9)) of pre-encoded transmission data to be 


O 

cc 


O 

o 

o 

cc 


ASYNCHRONOUS FIFO CLOCKED FIFO 



HOTLINK TRANSMITTER HOTLINK TRANSMITTER 


HOTLINK 


HOTLINK RECEIVER 



HOTLINK RECEIVER 



ASYNCHRONOUS FIFO CLOCKED FIFO 

Fisure 2. Seamless FIFO Interface 
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serialized and sent over the link. This data can use any encoding 
method suitable to the designer. The only restrictions upon the 
data encoding method is that it contain suitable transition density 
for the Receiver PLL data synchronizer, and that it be compatible 
with the transmission media. 

Data loaded into the Input register on the rising edge of CKW will 
be loaded into the Shifter on the following rising edge of CKW. It 
will then be shifted to the outputs one bit at a time using the inter- 
nal clock generated by the clock generator. The first bit of the 
transmission character will appear at the output (OUTA±, 
OUTB±, and OUTC±) immediately upon loading the Shifter. 

While in either the Encoded mode or Bypas s mod e, if a CKW edge 
arrives when the inputs are not enabled (ENA and ENN both 
HIGH), the Encoder will insert a pad character K28.5 (e.g., C05) 
to maintain proper link synchronization (in Bypass mode the prop- 
er sense of running disparity cannot be guaranteed for the first pad 
character, but is correct for all pad characters that follow). This au- 
tomatic insertion of pad characters can be i nhibite d by insuring 
that the Transmitter is always enabled (i.e., ENA is hard-wired 
LOW). 

ECL Output Functional and Connection Options 

The three pairs of ECL outputs all contain the same information 
and are intended for use in systems with multiple connections. 
Each output pair may be connected to a different serial media and 
may be a different length, link type, or interface technology. For 
systems that do not require all three output pairs, the unused pairs 
should be wired to Vcc to minimize the power dissipated by the 
output circuit, and to minimize unwanted noise generation. 

In systems that require the outputs to be shut off during some peri- 
ods when link transmission is prohibited (e.g., for laser safety func- 
tions), the FOTO input can be asserted. While it is possible to in- 
sure that the output state of the ECL drivers is LOW (i.e., light is 
off) by sending all 0’s in Bypass mode, it is often inconvenient to 
insert this level of control into the data transmission channel, and 
it is impossible in Encoded mode. FOTO is provided to simplify 
and augment this control function (typically found in laser-based 
transmissionsystems). FOTO will force OUTA± and OUTB± to 
go LOW, while allowing OUTC± to continue to function normally 
(OUTC is typically used as a diagnostic feedback and cannot be 
disabled). This separation offunction allows various system config- 
urationswithout undue load on the control function or data chan- 
nel logic. 

Transmitter Test Mode Description 

The CY7B92X Transmitter offers two types of test mode opera- 
tion, BIST mode and Test mode. In a normal system application, 
the Built-In Self-Test (BIST) mode can be used to check the func- 
tionality of the Transmitter, the Receiver, and the link connecting 
them. This mode is available with minimal impact on user system 
logic, and can be used as part of the normal system diagnostics. 
Typical connections and timing are shown in Figure 3. 

BIST Mode 

BIST mode functions as follows: 

1 . Set BISTEN LOW to begin test pattern generation. Transmitter 
begins sending bit rate ...1010... 

2. Set either ENA or ENN LOW to begin pattern sequence gen- 
eration (use of Enable pin not being used for normal FIFO in- 
terface can minimize logic delays between the FIFO and trans- 
mitter). 

3. Allow the Transmitter to run through several BIST loops or un- 
til the Receiver test is complete. RP will pulse HIGH once per 


BIST loop, and can be used to count the number of test pattern 
loops. 

4. When testing is completed, set BISTEN HIGH and ENA and 
ENN HIGH and resume normal function. 

Note: It may be advisable to send violation characters to test the 
RVS output in the Receiver. This can be done by explicitly sending 
a violation with the SVS input, or allowing the transmitter BIST 
loop to run while the Receiver runs in normal mode. The BIST 
loop includes deliberate violation symbols and will test the RVS 
function adequately. 

BIST mode is intended to check the entire function of the Trans- 
mitter (except the Transmitter input pins and the bypass function in 
the Encoder), the serial link, and the Receiver. It augments normal 
factory ATE testing and provides the designer with a rigorous test 
mechanismto check the link transmission system without requiring 
any significant system overhead. 

When in Bypass mode, the BIST logic will functi on in the sa me way 
as in the Encoded mode. MODE = HIGH and BISTEN = LOW 
causes the Transmitter to switch to Encoded mod e and begi n send- 
ing the BIST pattern, as if MODE = LOW. When BISTEN returns 
to HIGH, the Transmitter resumes normal BYPASS operation. In 
Test mode the BIST function works as in the Normal mode. 

Test Mode 

The MODE input pin selects between three transmitterfunctional 
modes. When wired to HIGH, the D0-7, SVS, and SC/D inputs by- 
pass the Encoder and load directly from the Input register into the 
Shifter. When wired to LOW, the inputs are encoded using the 
8B/10B codes and sequences shown at the end of this datasheet. 
Since the Transmitter is usually hard wired to Encoded or Bypass 
mode, a third function is provided for the MODE pin. Test mode is 
used for factory or incoming device test. Test mode is selected by 
floating the MODE pin (internal resistors hold the MODE pin at 
Vcc/2.) 

Test mode causes the Transmitter to function in its Encoded mode, 
but with Out A -I- /OutB -I- (used as a differential test clock input) as 
the bit rate clock input instead of the internal PLL-generated bit 
clock. In this mode, inputs are clocked by CKW and transfers be- 
tween the Input register and Shifter are timed by the internal 
counters. The phase and pulse width of RP are controlled by 
phases of the bit counter (PLL feedback counter) as in Normal 
mode . Input and output patterns can be synchronized with internal 
logic by observing the state of RP or the device can be initialized to 
match an ATE test pattern using the following technique: 

1 . Assert Test mode for several test clock cycles to establish normal 
countersequence. 

2. Assert BISTEN for one or more test clock cycles. 

3. Deassert BISTEN and the next test clock cycle will reset the 
counter. 

4. Proceed with pattern, voltage, and timing tests. 

Test mode is intended to allow logical, DC, and AC testing of the 
Transmitter without requiring that the tester check output data 
patterns at the 300-MHz bit rate, or accommodate the PLL lock, 
tracking, and frequency range characteristics that are required 
when the HOTLink part operates in its normal mode. To use 
Out A+ /OutB + as the test clock input, the FOTO input is held 
HIGH while in Test mode. This forces the two outputs to go to an 
“ECL LOW,” which can be ignored while the test system creates a 
differential input signal at some higher voltage. 
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Figure 3. Built-In Self-Test Illustration 
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CY7B93X HOTlink Receiver Operating Mode 
Description 

The CY7B93X Receiver operating with the CY7B92X Transmitter 
forms a general-purpose data communication subsystem capable 
of transporting user data at up to 30 Mbytes per second over sever- 
al types of serial interface media. In normal user operation, the Re- 
ceiver can operate in either of two modes. The Encoded mode al- 
lows a user system to send and receive 8-bit data and control 
information without first converting it to transmission characters. 
The Bypass mode is used for systems in which the encoding and de- 
coding is performed by an external protocol controller. 

In either mode, serial data is received at one of the differential line 
receiver inputs and routed to the Shifter and the Clock Synchroniz- 
er. The PLL in the Clock Sync aligns the internally generated bit 
rate clock with the incoming data stream and clocks the data into 
the shifter. At the end of a byte time (ten bit times), the data accu- 
mulated in the shifter is transferred to the Decode register. 

To properly align the incoming bit stream to the intended byte 
boundaries, the bit counter in Clock Sync must be initialized. 
Framer logic block checks the incoming bit stream for the unique 
pattern that defines the byte boundaries. This combinatorial logic 
filter looks for the X3T9.3 symbol defined as “Special Character 
Comma” (K28.5). Once K28.5 is found, the free running bit count- 
er in the Clock Sync block is synchronously reset to its initial state, 
thus “framing” the data to the correct byte boundaries. 

Since noise-induced errors can cause the incoming data to be cor- 
rupted, and since many combinations of error and legal data can 
create an alias K28.5, an option is included to disable resynchro- 
nization of the bit counter. The Frame r will b e inhibited when the 
RF input is held LOW. When R F rises , RDY will be inhibited until 
a K28.5 has been detected, and RDY will resume its norm al fun c- 
tion. Data will continue to flow through the Receiver while RDY is 
inhibited. 

Encoded Mode Operation 

In Encoded mode the serial input data is decoded into eight bits of 
data (Qq - Q7), a context control bit (SC/D), and a system diag- 
nostic output bit (RVS). If the pattern in the Decode register is 
found in the Valid Data Characters table, the context of the data is 
decoded as normal message data and the SC/D output will be 
LOW. If the incoming bit pattern is found in the Valid Special 
CharacterCodes and Sequences table, it ^interpreted as “control” 
or “protocol information,” and the SC/D output will be HIGH. 
Specialcharacters include all protocol characters defined for use in 
packets for Fibre Channel, ESCON, and other proprietary and 
diagnosticpurposes. 

The Violation symbol that can be explicitly sent as part of a user 
datapacket(i.e., Transmitter sending CEO; D 7 _o = 11100000 and 
SC/D = 1; or SVS = 1) will be decoded and indicated in exactly the 
same way as a noise-induced error in the transmission link. This 
function will allow system diagnostics to evaluate the error in an 
unambiguousmanner, and will not require any modification to the 
receiverdata interface for error- testing purposes. 

Bypass Mode Operation 

In Bypass mode the serial input data is not decoded, and is trans- 
ferred directly to the Output register’s 10 bits (Q0-7, Q& and Q9). 
It is assumed that the data has been pre-encoded prior to transmis- 
sion, and will be decoded in subsequent logic external to HOTLink. 
This data can use any encoding method suitable to the designer. 
The only restrictions upon the data encoding method is that it con- 
tain suitable transition density for the Receiver PLL data synchro- 
nizer, and that it be compatible with the transmission media. 


The framer function in Bypass mode is identical to Encoded mode, 
so a K28.5 pattern can still be used to re-frame the serial bit stream. 

Parallel Output Function 

The 10 outputs (Q 0 - 7 , SC/D , and RVS) all transition simulta- 
neously, and are aligned with RDY and CKR with timing allow- 
ances to interface directly with either an asynchronous FIFO or a 
clocked FIFO. Typical FIFO connections are shown in Figure 2. 

Data outputs can be clocked into the system using either t he risi ng 
or falling ed ge of C KR, or the rising or falling edge of RDY. If 
CKR is used, RD Y can be used as an enable for the receiving logic. 
A LOW pulse on RDY shows that new data h as been received and 
is ready to be delivered. The signal on RDY is a 60% - LOW duty 
cycle byte-rate pulse train suitable for the write pulse in asynchro- 
nous FIFOs such as the CY7C42X, or the enab le writ e input on 
Clocked FIFOs such as the CY7C44X. HIGH on RDY shows that 
the received data is the null character (normally inserted by the 
transmitter as a pad between data inputs) and should be ignored. 
When the Transmitter is disabled it will continuously send pad 
characters (K28.5). To assure that th e recei ve FIFO will not be 
overfilled with these dummy bytes, the RDY pulse output is inhib- 
ited during fill strings. Data at the Qo- 7 outputs will reflect the cor- 
rect received data, but will not appear to change, since a string of 
K28.5s all are decoded as Q 7 _ 0 =0000 0 101 an d SC/D = 1 (C05). 
When new data appears (not K28.5), the RDY output will resume 
normalfunction. 

Fillcharacters are defined as a nyK28 .5 followed by another K28.5. 
Allfill characterswillnot cause RDY to pulse. Any K28.5 followed 
by any other character (including violation or i llegal characters) 
will be interpreted as usable data and will cause RDY to pulse. 

As noted above, RDY can also be used as an indication of correct 
framingof received data. W hile th e Receiver is awaiting receipt of 
aK28.5 with RF HIGH, the RDY outputs will be inhibited. Wien 
RDY resumes, the received data will be properly framed and will 
be decoded correctly. 

Code rule violations and reception errors will be indicated as fol- 


lows: 

RVS 

sc^ 

Oouts 

1 . Good Data code received with 
good RD 

0 

0 

00— FF 

2. Good Special Character code 
received with good RD 

0 

1 

00-0B 

3 . Unassigned code received 

1 

1 

E0 

4 . - K28.5 + received when RD was + 

1 

1 

El 

5. + K28.5 - received when RD was - 

1 

1 

E2 

6. Good code received with wrong RD 

1 

1 

E4 


Receiver Test Mode Description 

The CY7B93x Receiver offers two types of test mode operation, 
BIST mode and Test mode. In a normal system application, the 
Built-In Self-Test (BIST) mode can be used to check the function- 
ality of the Transmitter, the Receiver and the link connecting them. 
This mode is available with minimal impact on user system logic, 
and can be used as part of the normal system diagnostics. Typical 
connections and timing are shown in Figure 3. 

BIST Mode 

BIST Mode function is as follows: 

1. Set B ISTEN LOW to enable self-test generation and await 
RDY LOW indicating that the initialization code has been re- 
ceived. 
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2. Monitor RVS and check for a ny byt e time with the pin HIGH 
to detect pattern mismatches. RDY will pulse HIGH once per 
BIST loop, and can be used to check test pattern progress. 
Q 0-7 and SC/I) will show the expected pattern and may be 
useful for debug purposes. 

3. When testing is completed, set BISTEN HIGH and resume 
normal function. 

Note: A specific test of the RVS output may be required to assure 
an adequate test. To perform this test, it is only necessary to have 
the Transmitter send violation (S VS = HIGH) for a few bytes be- 
fore beginning the BIST test sequence. Alternatively, the Receiv- 
er could enter BIST mode after the Transmitter has begun send- 
ing BIST loop data, or be removed before the Transmitter 
finishes sending BIST loops, each of which contain several delib- 
erate violations and should cause RVS to pulse HIGH. 

BIST mode is intended to check the entire function of the Trans- 
mitter, serial link, and Receiver. It augments normal factory ATE 
testing and provides the user system with a rigorous test mecha- 
nism to check the link transmission system, without requiring any 
significant system overhead. 

When in Bypass mode, the BIST logic will function in the sam e 
way as in the Encoded mode. MODE = HIGH and BISTEN = 
LOW causes the Receiver to switch to Encoded mode and begin 
checking the decoded received d ata of the BIST pattern, as if 
MODE = LOW. When BISTEN returns to HIGH, the Receiver 
resumes normal Bypass operation. In Test mode the BIST func- 
tion works as in the normal mode. 

Test Mode 

The MODE input pin selects between three receiver functional 
modes. When wired HIGH, the Shifter contents bypass the De- 
coder and go directly from the Decoder latch to the Q 0 - 7 , RVS, 
and SC/D inputs of the Output latch. When wired LOW, the out- 
puts are decoded using the 8B/10B codes shown at the end of this 
datasheet. The third function is Test mode, used for factory or in- 
coming device test. This mode can be selected by leaving the 
MODE pin open (internal circuitry forces an open pin to Vcc/2). 
Test mode causes the Receiver to function in its Encoded mode, 
but with INB± as the bit rate Test clock instead of the PLL VCO. 
In this mode, transfers between the Shifter, Decoder register and 
Output register are controlled by their normal logic, but with an 
external bit rate clock instead of the PLL (the recovered bit 
clock). Internal logic and test pattern inputs can be synchronized 
by sending a SYNC pattern and allowing the Framer to align the 
logic to the bit stream. The flow is as follows: 

1. Assert Test mode for several test clock cycles to establish nor- 
mal counter sequence. 

2. Assert RF to enable reframing. 

3. Input a repeating sequence of bits representing K28.5 (Sync). 

4. RDY falling shows the byte boundary established by the K28.5 
input pattern. 

5. Proceed with pattern, voltage and timing tests as is convenient 
for the test program and tester to be used. 

Internal PLL dividers can be checked in Test mode by asserting 
RF = HIGH. In this mode, the outputs on Qq, Qi, and Ch will 
reflect the state of the internal counters. These counters cannot 
be initialized, but their output duty cycle is defined (Qq = 1024:1, 
Qx = 102:1, Q 2 = 103:1 as set by the PLL divider constants) and 
easily tested. 

Test mode is intended to allow logical, DC, and AC testing of the 
Receiver without requiring that the tester generate input data at 
the 300-MHz bit rate or accommodate the PLL lock, tracking 


and frequency range characteristics that are required when the 
part operates in its normal mode. 

X3T93 Codes and Notation Conventions 

Information to be transmitted over a serial link is encoded eight 
bits at a time into a 10-bit Transmission Character and then sent 
serially, bit by bit. Information received over a serial link is col- 
lected ten bits at a time, and those Transmission Characters that 
are used for data (Data Characters) are decoded into the correct 
eight-bit codes. The 10-bit Transmission Code supports all 256 8- 
bit combinations. Some of the remaining Transmission Charac- 
ters (Special Characters) are used for functions other than data 
transmission. 

The primary rationale for use of a Transmission Code is to im- 
prove the transmission characteristics of a serial link. The encod- 
ing defined by the Transmission Code ensures that sufficient tran- 
sitions are present in the serial bit stream to make clock recovery 
possible at the Receiver. Such encoding also greatly increases the 
likelihood of detecting any single or multiple bit errors that may 
occur during transmission and reception of information. In addi- 
tion, some Special Characters of the Transmission Code selected 
by Fibre Channel Standard consist of a distinct and easily recog- 
nizable bit pattern (the Special Character Comma) that assists a 
Receiver in achieving word alignment on the incoming bit stream. 

Notation Conventions 

The documentation for the 8B/10B Transmission Code uses letter 
notation for the bits in an 8-bit byte. Fibre Channel Standard 
notation uses a bit notation of A, B, C, D, E, F, G, H for the 8-bit 
byte for the raw 8-bit data, and the letters a, b, c, d, e, i, f, g, h, j 
for encoded 10-bit data. There is a correspondence between bit A 
and bit a, B and b, C and c, D and d, E and e, F and f, G and g, 
and H and h. Bits i and j are derived, respectively, from 
(A,B,C,D,E) and (F,G,H). 

The bit labeled A in the description of the 8B/10B Transmission 
Code corresponds to bit 0 in the numbering scheme of the FC-2 
specification, B corresponds to bit 1, as shown below. 

FC-2 bit designation — 76543210 

HOTLink D/Q designation — 7 6 5 4 3 2 1 0 
8B/10B bit designation — HGF EDCBA 

To clarify this correspondence, the following example shows the 
conversion from an FC-2 Valid Data Byte to a Transmission 
Character (using 8B/10B Transmission Code notation) 

FC-2 45 

Bits: 7654 3210 
0100 0101 

Converted to 8B/10B notation (note carefully that the order of 
bits is reversed): 

Data Byte Name D5.2 

Bits: ABODE FGH 
10100 010 

Translated to a transmission Character in the 8B/10B Transmis- 
sion Code: 

Bits: abcdei fqh i 
101001 0101 

Each valid Transmission Character of the 8B/10B Transmission 
Code has been given a name using the following convention: cxx.y, 
where c is used to show whether the Transmission Character is a 
Data Character (c is set to D, and the SC^E> pin is LOW) or a Spe- 
cial Character (c is set to K, and the SC/D pin is HIGH). When c is 
set to D, xx is the decimal value of the binary number composed of 
the bits E, D, C, B, and A in that order, and the y is the decimal val- 
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ue of the binary number composed of the bits H, G, and F in that 
order. When c is set to K, xx and y are derived by comparing the 
encoded bit patterns of the Special Character to those patterns 
derived from encoded Valid Data bytes and selecting the names of 
the patterns most similar to the encoded bit patterns of the Special 
Character. 

Under the above conventions, the TransmissionCharacterused for 
the examples above, is referred to by the name D5.2. The Special 
Character K29.7 is so named because the first six bits (abcdei) of 
this character make up a bit pattern similar to that resulting from 
the encoding of the unencoded 11101 pattern (29), and because 
the second four bits (fghj) make up a bit pattern similar to that re- 
sulting from the encoding of the unencoded 111 pattern (7). 

Note: This definition of the 10-bit Transmission Code is based on 
(and is in basic agreement with) the following references, which de- 
scribe the same 10-bit transmission code. 

A.X. Widmer and P.A. Franaszek. “A DC-Balanced, Partitioned- 
Block, 8B/10B Transmission Code” IBM Journal of Research and 
Development, 27, No. 5: 440-451 (September, 1983). 

U.S. Patent 4,488,739. Peter A. Franaszek and Albert X. Widmer. 
“Byte-Oriented DC Balanced (0.4) 8B/10B Partitioned Block 
TransmissionCode” (December 4, 1984). 

Fibre Channel Physical Level (FC_PH/91-001R2.13, 
X3T9 .3/90 — 071 ) . Working draft proposed for American N ational 
Standard for Information Systems, Rev 2.13 December 4, 1991. 

IBM Enterprise Systems Architecture/390 ESCON I/O Interface 
(document number SA22-7202). 

8B/10B Transmission Code 

The following information describes how the tables shall be used 
for both generating valid Transmission Characters (encoding) and 
checking the validity of received Transmission Characters (decod- 
ing). It also specifies the ordering rules to be followed when trans- 
mitting the bits within a character and the characters within the 
higher-level constructs specified by the standard. 

Transmission Order 

Within the definition of the 8B/10B Transmission Code, the bit 
positions of the Transmission Characters are labeled a, b, c, d, e, i, 
f, g, h, j. Bit “a” shall be transmitted first followed by bits b, c, d, e, 
i, f, g, h, and j in that order. (Note that bit i shall be transmitted be- 
tween bit e and bit f, rather than in alphabetical order.) 

Valid and Invalid Transmission Characters 

The following tables define the valid Data Characters and valid 
Special Characters (K characters), respectively. The tables are 
used for both generating valid TransmissionCharacters(encoding) 
and checking the validity of received TransmissionCharacters(de- 
coding).In the tables, each Valid-Data-byteorSpecial-Character- 
code entry has two columns that represent two (not necessarily dif- 
ferent) Transmission Characters. The two columns correspond to 
the current value of the running disparity (“Current RD-” or 
“Current RD + ”). Running disparity is a binary parameter with ei- 
ther the value negative (-) or the value positive (+). 


After powering on, the Transmitter may assume either a positive or 
negative value for its initial running disparity. Upon transmission 
of any Transmission Character, the transmitter will select the prop- 
er version of the Transmission Character based on the current run- 
ning disparity value, and the Transmitter shall calculate a new value 
for its running disparity based on the contents of the transmitted 
character. Special Character codes CE1 and CE2 can be used to 
force the transmission of a specific Special Character with a specif- 
ic running disparity as required for some special sequences in 
X3T9.3. 

After powering on, the Receiver may assume either a positive or 
negative value for its initial running disparity. Upon reception of 
any Transmission Character, the Receiver shall decide whether the 
TransmissionCharacter is valid or invalid according to the follow- 
ing rules and tables and shall calculate a new value for its Running 
Disparity based on the contents of the received character. 

The following rules for running disparity shall be used to calculate 
the new running-disparity value for Transmission Characters that 
have been transmitted (Transmitter’s running disparity) and that 
have been received (Receiver’s running disparity). 

Running disparity for a TransmissionCharacter shall be calculated 
from sub-blocks, where the first six bits (abcdei) form one sub- 
block and the second four bits (fghi) form the other sub-block. 
Running disparity at the beginning of the 6-bit sub-block is the run- 
ning disparity at the end of the previous TransmissionCharacter. 
Running disparity at the beginning of the 4-bit sub-block is the run- 
ning disparity at the end of the 6-bit sub-block. Running disparity 
at the end of the Transmission Character is the running disparity at 
the end of the 4-bit sub-block. 

Running disparity for the sub-blocks shall be calculated as follows: 

1. Running disparity at the end of any sub-block is positive if the 
sub-block contains more ones than zeros. It is also positive at 
the end of the 6-bit sub-block if the 6-bit sub-block is 000111, 
and it is positive at the end of the 4-bit sub-block if the 4-bit sub- 
block is 0011. 

2. Running disparity at the end of any sub-block is negative if the 
sub-block contains more zeros than ones. It is also negative at 
the end of the 6-bit sub-block if the 6-bit sub-block is 111000, 
and it is negative at the end of the 4-bit sub-block if the 4-bit 
sub-block is 1100. 

3. Otherwise, running disparity at the end of the sub-block is the 
same as at the beginning of the sub-block. 

Use of the Tables for Generating Transmission Characters 

The appropriate entry in the table shall be found for the Valid Data 
byte or the Special Character byte for which a TransmissionChar- 
acter is to be generated (encoded). The current value of the Trans- 
mitter’s running disparity shall be used to select the Transmission 
Character from its corresponding column. For each Transmission 
Charactertransmitted, a new value of the running disparity shall be 
calculated. This new value shall be used as the Transmitter’s cur- 
rent running disparity for the next Valid Data byte or Special Char- 
acter byte to be encoded and transmitted. 
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Use of the Tables for Checking the Validity of Received Trans- 
mission Characters 

The column corresponding to the current value of the Receiver’s 
running disparity shall be searched for the received Transmission 
Character. If the received Transmission Character is found in the 
proper column, then the Transmission Character is valid and the 
associatedData byte or Special Character code is determined (de- 
coded). If the received Transmission Character is not found in that 
column, then the Transmission Character is invalid. This is called a 
code violation. Independent of the TransmissionCharacter’svalid- 


ity, the received Transmission Character shall be used to calculate 
a new value of running disparity. The new value shall be used as the 
Receiver’s current running disparity for the next received Trans- 
missionCharacter. 

Detection of a code violation does not necessarily show that the 
TransmissionCharacter in which the code violation was detected is 
in error. Code violations may result from a prior error that altered 
the running disparity of the bit stream which did not result in a de- 
tectable error at the Transmission Character in which the error oc- 
curred. The following table shows an example of this behavior: 



RD 

Character 

RD 

Character 


Character 

RD 

Transmitted data character 

- 

D21.1 

- 

D10.2 

- 

D23.5 

-1- 

Transmitted bit stream 

- 

1010101001 

- 

0101010101 

- 

111010 1010 

+ 

Bit stream after error 

- 

1010101011 

+ 

010101 0101 

+ 

111010 1010 

+ 

Decoded data character 

- 

D21.0 

+ 

D10.2 

+ 

Code Violation 

+ 


Valid IVansmission Characters 

Naming notation and examples: 


Data 


Din or Qout 


Byte Name 

765 

43210 

Hex Value 

DO . 0 

000 

00000 

00 

D1.0 

000 

00001 

01 

D2 . 0 

000 

00010 

02 




D5.2 

010 

000101 

45 




D3 0.7 

111 

11110 

FE 

D31.7 

111 

11111 

FF 
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Valid Data Characters (SC/D = LOW) 




Bits 

Current RD- 

Current RD + 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghi 

DO . 0 

000 

00000 

100111 

0100 

011000 

1011 

Dl . 0 

000 

00001 

011101 

0100 

100010 

1011 

D2 . 0 

000 

00010 

101101 

0100 

010010 

1011 

D3 . 0 

000 

00011 

110001 

1011 

110001 

0100 

D4.0 

000 

00100 

110101 

0100 

001010 

1011 

D5 . 0 

000 

00101 

101001 

1011 

101001 

0100 

D6.0 

000 

00110 

011001 

1011 

011001 

0100 

D7 . 0 

000 

00111 

111000 

1011 

000111 

0100 

D8 . 0 

000 

01000 

111001 

0100 

000110 

1011 

D9.0 

000 

01001 

100101 

1011 

100101 

0100 

DIO . 0 

000 

01010 

010101 

1011 

010101 

0100 

Dll . 0 

000 

01011 

110100 

1011 

110100 

0100 

D12.0 

000 

01100 

001101 

1011 

001101 

0100 

D13 .0 

000 

01101 

101100 

1011 

101100 

0100 

D14 . 0 

000 

OHIO 

011100 

1011 

011100 

0100 

D15.0 

000 

01111 

010111 

0100 

101000 

1011 

Dl 6 . 0 

000 

10000 

011011 

0100 

100100 

1011 

D17 .0 

000 

10001 

100011 

1011 

100011 

0100 

D18 . 0 

000 

10010 

010011 

1011 

010011 

0100 

D19 .0 

000 

10011 

110010 

1011 

110010 

0100 

D20 .0 

000 

10100 

001011 

1011 

001011 

0100 

D21.0 

000 

10101 

101010 

1011 

101010 

0100 

D22 .0 

000 

10110 

011010 

1011 

011010 

0100 

D23 . 0 

000 

10111 

111010 

0100 

000101 

1011 

D24 . 0 

000 

11000 

110011 

0100 

001100 

1011 

D25 . 0 

000 

11001 

100110 

1011 

100110 

0100 

D2 6 . 0 

000 

11010 

010110 

1011 

010110 

0100 

D27 .0 

000 

11011 

110110 

0100 

001001 

1011 

D2 8.0 

000 

11100 

001110 

1011 

001110 

0100 

D2 9.0 

000 

11101 

101110 

0100 

010001 

1011 

D30 .0 

000 

11110 

011110 

0100 

100001 

1011 

D31 . 0 

000 

11111 

101011 

0100 

010100 

1011 


Data 

Byte 

Name 


Bits 

Current RD- 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghj 

DO . 1 

001 

00000 

100111 

1001 

011000 

1001 

Dl.l 

001 

00001 

011101 

1001 

100010 

1001 

D2 . 1 

001 

00010 

101101 

1001 

010010 

1001 

D3 . 1 

001 

00011 

110001 

1001 

110001 

1001 

D4 . 1 

001 

00100 

110101 

1001 

001010 

1001 

D5.1 

001 

00101 

101001 

1001 

101001 

1001 

D6.1 

001 

00110 

011001 

1001 

011001 

1001 

D7 . 1 

001 

00111 

111000 

1001 

000111 

1001 

D8.1 

001 

01000 

111001 

1001 

000110 

1001 

D9.1 

001 

01001 

100101 

1001 

100101 

1001 

D10.1 

001 

01010 

010101 

1001 

010101 

1001 

Dll . 1 

001 

01011 

110100 

1001 

110100 

1001 

D12.1 

001 

01100 

001101 

1001 

001101 

1001 

D13.1 

001 

01101 

101100 

1001 

101100 

1001 

D14.1 

001 

OHIO 

011100 

1001 

011100 

1001 

D15.1 

001 

01111 

010111 

1001 

101000 

1001 

D16.1 

001 

10000 

011011 

1001 

100100 

1001 

D17.1 

001 

10001 

100011 

1001 

100011 

1001 

D18.1 

001 

10010 

010011 

1001 

010011 

1001 

D19 . 1 

001 

10011 

110010 

1001 

110010 

1001 

D20.1 

001 

10100 

001011 

1001 

001011 

1001 

D21.1 

001 

10101 

101010 

1001 

101010 

1001 

D22.1 

001 

10110 

011010 

1001 

011010 

1001 

D23 .1 

001 

10111 

111010 

1001 

000101 

1001 

D24.1 

001 

11000 

110011 

1001 

001100 

1001 

D25.1 

001 

11001 

100110 

1001 

100110 

1001 

D2 6.1 

001 

11010 

010110 

1001 

010110 

1001 

D27.1 

001 

11011 

110110 

1001 

001001 

1001 

D28.1 

001 

11100 

001110 

1001 

001110 

1001 

D29.1 

001 

11101 

101110 

1001 

010001 

1001 

D3 0.1 

001 

11110 

011110 

1001 

100001 

1001 

D31.1 

001 

11111 

101011 

1001 

010100 

1001 
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j'= CYPRESS 
F SEMICONDUCTOR 


CY7B921/CY7B931, 
CY7B922/CY7B932, 
PRELIMINARY CY7B923/CY7B933 


Valid Data Characters (SC/D = LOW) (continued) 


Data 

Byte 

Name 


Bits 

Current RD- 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghi 

DO .2 

010 

00000 

100111 

0101 

011000 

0101 

D1.2 

010 

00001 

011101 

0101 

100010 

0101 

D2 .2 

010 

00010 

101101 

0101 

010010 

0101 

D3 .2 

010 

00011 

110001 

0101 

110001 

0101 

D4 .2 

010 

00100 

110101 

0101 

001010 

0101 

D5 .2 

010 

00101 

101001 

0101 

101001 

0101 

D6 .2 

010 

00110 

011001 

0101 

011001 

0101 

D7 .2 

010 

00111 

111000 

0101 

000111 

0101 

D8 .2 

010 

01000 

111001 

0101 

000110 

0101 

D9.2 

010 

01001 

100101 

0101 

100101 

0101 

DIO. 2 

010 

01010 

010101 

0101 

010101 

0101 

Dll. 2 

010 

01011 

110100 

0101 

110100 

0101 

D12 .2 

010 

01100 

001101 

0101 

001101 

0101 

D13 .2 

010 

01101 

101100 

0101 

101100 

0101 

D14.2 

010 

OHIO 

011100 

0101 

011100 

0101 

D15.2 

010 

01111 

010111 

0101 

101000 

0101 

D16 .2 

010 

10000 

011011 

0101 

100100 

0101 

D17 .2 

010 

10001 

100011 

0101 

100011 

0101 

D18.2 

010 

10010 

010011 

0101 

010011 

0101 

D19 .2 

010 

10011 

110010 

0101 

110010 

0101 

D20.2 

010 

10100 

001011 

0101 

001011 

0101 

D21.2 

010 

10101 

101010 

0101 

101010 

0101 

D22 .2 

010 

10110 

011010 

0101 

011010 

0101 

D23 .2 

010 

10111 

111010 

0101 

000101 

0101 

D24 .2 

010 

11000 

110011 

0101 

001100 

0101 

D2 5.2 

010 

11001 

100110 

0101 

100110 

0101 

D2 6.2 

010 

11010 

010110 

0101 

010110 

0101 

D27 .2 

010 

11011 

110110 

0101 

001001 

0101 

D28 .2 

010 

11100 

001110 

0101 

001110 

0101 

D29 .2 

010 

11101 

101110 

0101 

010001 

0101 

D3 0.2 

010 

11110 

011110 

0101 

100001 

0101 

D31 .2 

010 

11111 

101011 

0101 

010100 

0101 


Data 

Byte 

Name 


Bits 

Current RD- 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghj 

DO. 3 

Oil 

00000 

loom 

0011 

011000 

1100 

D1.3 

Oil 

00001 

011101 

0011 

100010 

1100 

D2 .3 

Oil 

00010 

101101 

0011 

010010 

1100 

D3 .3 

Oil 

00011 

110001 

1100 

110001 

0011 

D4 .3 

Oil 

00100 

110101 

0011 

001010 

1100 

D5.3 

Oil 

00101 

101001 

1100 

101001 

0011 

D6.3 

Oil 

00110 

011001 

1100 

011001 

0011 

D7.3 

Oil 

00111 

111000 

1100 

000111 

0011 

D8.3 

Oil 

01000 

111001 

0011 

000110 

1100 

D9 .3 

Oil 

01001 

100101 

1100 

100101 

0011 

DIO. 3 

Oil 

01010 

010101 

1100 

010101 

0011 

Dll. 3 

Oil 

01011 

110100 

1100 

110100 

0011 

D12.3 

Oil 

01100 

001101 

1100 

001101 

0011 

D13 .3 

Oil 

01101 

101100 

1100 

101100 

0011 

D14.3 

Oil 

OHIO 

011100 

1100 

011100 

0011 

D15.3 

Oil 

01111 

010111 

0011 

101000 

1100 

D16.3 

Oil 

10000 

011011 

0011 

100100 

1100 

D17.3 

Oil 

10001 

100011 

1100 

100011 

0011 

D18.3 

Oil 

10010 

010011 

1100 

010011 

0011 

D19.3 

Oil 

10011 

110010 

1100 

110010 

0011 

D20.3 

Oil 

10100 

001011 

1100 

001011 

0011 

D21.3 

Oil 

10101 

101010 

1100 

101010 

0011 

D22.3 

Oil 

10110 

011010 

1100 

011010 

0011 

D23 .3 

Oil 

10111 

111010 

0011 

000101 

1100 

D24.3 

Oil 

11000 

110011 

0011 

001100 

1100 

D25.3 

Oil 

11001 

100110 

1100 

100110 

0011 

D26.3 

Oil 

11010 

010110 

1100 

010110 

0011 

D27.3 

Oil 

11011 

110110 

0011 

001001 

1100 

D28.3 

Oil 

11100 

001110 

1100 

001110 

0011 

D29.3 

Oil 

11101 

101110 

0011 

010001 

1100 

D3 0.3 

Oil 

11110 

011110 

0011 

100001 

1100 

D31.3 

Oil 

11111 

101011 

0011 

010100 

1100 


7-20 



















CYPRFSS 

SEMICONDUCTOR 


PRELIMINARY 


CY7B921/CY7B931, 

CY7B922/CY7B932, 

CY7B923/CY7B933 


Valid Data Characters (SC/D = LOW) (continued) 


Data 

Byte 

Name 

Bits 

Current RD - 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghi 

DO . 4 

100 

00000 

loom 

0010 

011000 

1101 

Dl . 4 

100 

00001 

011101 

0010 

100010 

1101 

D2 . 4 

100 

00010 

101101 

0010 

010010 

1101 

D3 . 4 

100 

00011 

110001 

1101 

110001 

0010 

D4 .4 

100 

00100 

110101 

0010 

001010 

1101 

D5 .4 

100 

00101 

101001 

1101 

101001 

0010 

D6.4 

100 

00110 

011001 

1101 

011001 

0010 

D7 .4 

100 

00111 

111000 

1101 

000111 

0010 

D8.4 

100 

01000 

111001 

0010 

000110 

1101 

D9 . 4 

100 

01001 

100101 

1101 

100101 

0010 

DIO. 4 

100 

01010 

010101 

1101 

010101 

0010 

Dll. 4 

100 

01011 

110100 

1101 

110100 

0010 

D12 .4 

100 

01100 

001101 

1101 

001101 

0010 

D13 .4 

100 

01101 

101100 

1101 

101100 

0010 

D14 . 4 

100 

OHIO 

011100 

1101 

011100 

0010 

D15.4 

100 

01111 

010111 

0010 

101000 

1101 

D16.4 

100 

10000 

011011 

0010 

100100 

1101 

D17 .4 

100 

10001 

100011 

1101 

100011 

0010 

D18 .4 

100 

10010 

010011 

1101 

010011 

0010 

D19 . 4 

100 

10011 

110010 

1101 

110010 

0010 

D2 0.4 

100 

10100 

001011 

1101 

001011 

0010 

D21.4 

100 

10101 

101010 

1101 

101010 

0010 

D22 .4 

100 

10110 

011010 

1101 

011010 

0010 

D23 .4 

100 

10111 

111010 

0010 

000101 

1101 

D24.4 

100 

11000 

110011 

0010 

001100 

1101 

D25 .4 

100 

11001 

100110 

1101 

100110 

0010 

D2 6.4 

100 

11010 

010110 

1101 

010110 

0010 

D27 .4 

100 

11011 

110110 

0010 

001001 

1101 

D28 .4 

100 

11100 

001110 

1101 

001110 

0010 

D2 9.4 

100 

11101 

101110 

0010 

010001 

1101 

D3 0.4 

100 

11110 

j 011110 

0010 

100001 

1101 

D31.4 

100 

11111 

101011 

0010 

010100 

1101 


Data 

Byte 

Name 

Bits 

Current RD- 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghj 

DO . 5 

101 

00000 

loom 

1010 

011000 

1010 

D1.5 

101 

00001 

011101 

1010 

100010 

1010 

D2.5 

101 

00010 

101101 

1010 

010010 

1010 

D3 .5 

101 

00011 

110001 

1010 

110001 

1010 

D4.5 

101 

00100 

110101 

1010 

001010 

1010 

D5.5 

101 

00101 

101001 

1010 

101001 

1010 

D6.5 

101 

00110 

011001 

1010 

011001 

1010 

D7.5 

101 

00111 

111000 

1010 

000111 

1010 

D8 . 5 

101 

01000 

111001 

1010 

000110 

1010 

D9 .5 

101 

01001 

100101 

1010 

100101 

1010 

DIO. 5 

101 

01010 

010101 

1010 

010101 

1010 

Dll. 5 

101 

01011 

110100 

1010 

110100 

1010 

D12.5 

101 

01100 

001101 

1010 

001101 

1010 

D13 .5 

101 

01101 

101100 

1010 

101100 

1010 

D14.5 

101 

OHIO 

011100 

1010 

oinoo 

1010 

D15.5 

101 

01111 

010111 

1010 

101000 

1010 

D16.5 

101 

10000 

011011 

1010 

100100 

1010 

D17 .5 

101 

10001 

100011 

1010 

100011 

1010 

D18.5 

101 

10010 

010011 

1010 

010011 

1010 

D19.5 

101 

10011 

110010 

1010 

110010 

1010 

D20.5 

101 

10100 

001011 

1010 

001011 

1010 

D21.5 

101 

10101 

101010 

1010 

101010 

1010 

D22 .5 

101 

10110 

011010 

1010 

011010 

1010 

D23 .5 

101 

10111 

111010 

1010 

000101 

1010 

D24.5 

101 

11000 

110011 

1010 

001100 

1010 

D25.5 

101 

11001 

100110 

1010 

100110 

1010 

D2 6.5 

101 

11010 

010110 

1010 

010110 

1010 

D27.5 

101 

non 

110110 

1010 

001001 

1010 

D28.5 

101 

11100 

001110 

1010 

001110 

1010 

D29.5 

101 

11101 

101110 

1010 

010001 

1010 

D30.5 

101 

11110 

011110 

1010 

100001 

1010 

D31.5 

101 

11111 

101011 

1010 

010100 

1010 
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CY7B921/CY7B931, 
CY7B922/CY7B932, 
PRELIMINARY CY7B923/CY7B933 


Valid Data Characters (SC/D = LOW) (continued) 


Data 

Byte 

Name 


Bits 

Current RD- 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghi 

DO . 6 

110 

00000 

loom 

0110 

011000 

0110 

Dl . 6 

110 

00001 

011101 

0110 

100010 

0110 

D2 .6 

110 

00010 

101101 

0110 

010010 

0110 

D3 .6 

110 

00011 

110001 

0110 

110001 

0110 

D4.6 

110 

00100 

110101 

0110 

001010 

0110 

D5.6 

110 

00101 

101001 

0110 

101001 

0110 

D6.6 

110 

00110 

011001 

0110 

011001 

0110 

D7.6 

110 

00111 

111000 

0110 

000111 

0110 

D8.6 

110 

01000 

111001 

0110 

000110 

0110 

D9.6 

110 

01001 

100101 

0110 

100101 

0110 

DIO. 6 

110 

01010 

010101 

0110 

010101 

0110 

Dll. 6 

110 

01011 

110100 

0110 

110100 

0110 

D12 .6 

110 

01100 

001101 

0110 

001101 

0110 

D13 .6 

110 

01101 

101100 

0110 

101100 

0110 

D14.6 

110 

OHIO 

011100 

0110 

011100 

0110 

D15 .6 

110 

01111 

010111 

0110 

101000 

0110 

D16.6 

110 

10000 

011011 

0110 

100100 

0110 

D17 .6 

110 

10001 

100011 

0110 

100011 

0110 

D18 . 6 

110 

10010 

010011 

0110 

010011 

0110 

D19.6 

110 

10011 

110010 

0110 

110010 

0110 

D2 0.6 

110 

10100 

001011 

0110 

001011 

0110 

D21 .6 

110 

10101 

101010 

0110 

101010 

0110 

D22 .6 

110 

10110 

011010 

0110 

011010 

0110 

D23 .6 

110 

10111 

111010 

0110 

000101 

0110 

D24.6 

110 

11000 

110011 

0110 

001100 

0110 

D25 .6 

110 

11001 

100110 

0110 

100110 

0110 

D26.6 

110 

11010 

010110 

0110 

010110 

0110 

D27.6 

110 

11011 

110110 

0110 

001001 

0110 

D28.6 

110 

11100 

001110 

0110 

001110 

0110 

D29.6 

110 

11101 

101110 

0110 

010001 

0110 

D30.6 

110 

11110 

011110 

0110 

100001 

0110 

D31.6 

110 

11111 

101011 

0110 

010100 

0110 


Data 

Byte 

Name 


Bits 

Current RD- 

Current RD+ 

HGF 

EDCBA 

abcdei 

fghj 

abcdei 

fghj 

DO .7 

111 

00000 

loom 

0001 

011000 

1110 

D1.7 

111 

00001 

011101 

0001 

100010 

1110 

D2.7 

111 

00010 

101101 

0001 

010010 

1110 

D3 .7 

111 

00011 

110001 

1110 

110001 

0001 

D4.7 

111 

00100 

110101 

0001 

001010 

1110 

D5.7 

111 

00101 

101001 

1110 

101001 

0001 

D6.7 

111 

00110 

011001 

1110 

011001 

0001 

D7.7 

111 

00111 

111000 

1110 

000111 

0001 

D8.7 

111 

01000 

111001 

0001 

000110 

1110 

D9 .7 

111 

01001 

100101 

1110 

100101 

0001 

DIO. 7 

111 

01010 

010101 

1110 

010101 

0001 

Dll. 7 

111 

01011 

110100 

1110 

110100 

1000 

D12 .7 

111 

01100 

001101 

1110 

001101 

0001 

D13 .7 

111 

01101 

101100 

1110 

101100 

1000 

D14.7 

111 

OHIO 

011100 

1110 

011100 

1000 

D15.7 

111 

01111 

010111 

0001 

101000 

1110 

D16.7 

111 

10000 

011011 

0001 

100100 

1110 

D17 .7 

111 

10001 

100011 

0111 

100011 

0001 

D18.7 

111 

10010 

010011 

0111 

010011 

0001 

D19.7 

111 

10011 

110010 

1110 

110010 

0001 

D20.7 

111 

10100 

001011 

0111 

001011 

0001 

D21.7 

111 

10101 

101010 

1110 

101010 

0001 

D22 .7 

111 

10110 

011010 

1110 

011010 

0001 

D23 .7 

111 

10111 

111010 

0001 

000101 

1110 

D24.7 

111 

11000 

110011 

0001 

001100 

1110 

D25.7 

111 

11001 

100110 

1110 

100110 

0001 

D26.7 

111 

11010 

010110 

1110 

010110 

0001 

D27 .7 

111 

11011 

110110 

0001 

001001 

1110 

D28.7 

111 

11100 

001110 

1110 

001110 

0001 

D29.7 

111 

11101 

101110 

0001 

010001 

1110 

D30.7 

111 

11110 

011110 

0001 

100001 

1110 

D31.7 

111 

11111 

101011 

0001 

010100 

1110 
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^^sJTctpeess 

— ^ SEMICONDUCTOR 


CY7B921/CY7B931, 
CY7B922/CY7B932, 
PRELIMINARY CY7B923/CY7B933 


Valid Special Character Codes and Sequences (SC/D = HIGH)t 16 ! 


S.C. Byte Name 

S.C. Code Name 

Bits 

HGF EDCBA 

Current RD- 

abcdei fghj 

Current RD+ 

abcdei fghi 

K2 8.0 

CO.O 

(COO) 

000 

00000 

001111 

0100 

110000 

1011 

K28 . 1 

C1.0 

(C01) 

000 

00001 

001111 

1001 

110000 

0110 

K28 .2 

C2 .0 

(C02 ) 

000 

00010 

001111 

0101 

110000 

1010 

K2 8.3 

C3.0 

(C03 ) 

000 

00011 

001111 

0011 

110000 

1100 

K28 . 4 

C4.0 

(C04 ) 

000 

00100 

001111 

0010 

110000 

1101 

K28 . 5 

C5.0 

(C05 ) 

000 

00101 

001111 

1010 

110000 

0101 

K28 . 6 

C6.0 

(C06 ) 

000 

00110 

001111 

0110 

110000 

1001 

K28 . 7 

C7.0 

(C07 ) 

000 

00111 

001111 

1000 

110000 

0111 

K23 .7 

Q 

00 

o 

(C08 ) 

000 

01000 

111010 

1000 

000101 

0111 

K27.7 

C9.0 

(C09 ) 

000 

01001 

110110 

1000 

001001 

0111 

K29.7 

C10.0 

(COA) 

000 

01010 

101110 

1000 

010001 

0111 

K3 0.7 

C11.0 

(COB) 

000 

01011 

011110 

1000 

100001 

0111 

Reserved 

C12.0 

(COC) 

000 

01100 





Reserved 

C31.0 

(ClF ) 

000 

11111 





Idle 

C0.1 

(C2 0 ) 

001 

00000 

— K2 8 . 5 + , D2 1 . 4 , D2 1 . 

5 , D2 1 . 5 , repeat 17 ! 

R_RDY 

Cl . 1 

(C21) 

001 

00001 

-K2 8 . 5+ , D2 1 . 4 , D10 . 

2 , Dl 0 . 2 , repeat 18 ! 

EOFxx 

C2 .1 

(C22) 

001 

00010 

— K2 8 . 5 , Dn 

. xxxd 19 ! 

+K2 8 . 5 , Dn . 

xxxlt 1 ^! 

Reserved 

C3 . 1 

(C23 ) 

001 

00011 





Reserved 

C31.6 

(CDF) 

110 

11111 





Exception 

CO .7 

(CEO) 

111 

00000 

<Code Rule Violation >t 20 ! 


-K28 .5 

Cl. 7 

(CEl ) 

111 

00001 

001111 

io lot 21 ! 

001111 

10 10t 21 ! 

+K28.5 

C2 .7 

(CE2 ) 

111 

00010 

110000 

010 1^ 

110000 

010 it 22 ! 

Reserved 

C3 .7 

(CE3 ) 

111 

00011 





Exception 

C4.7 

(CE4) 

111 

00100 

< Running Disparity Violation >t 23 ! 


Reserved 

C5.7 

(CE5 ) 

111 

00101 





Reserved 

C31.7 

(CFF) 

111 

11111 






Notes: 

16. Notation for Special Character Byte Name is consistent with Fibre 
Channel and ESCON naming conventions. Special Character Code 
Name is intended to describe binary information present on I/O pins. 
Common usage for the name can either be in the form used for de- 
scribing Data patterns (i.e., CO.O through C31.7), or in hex notation 
(i.e., Cnn where nn=the specified value between 00 and FF). 

17. C20 = Transmit Negative K28.5 (-K28.5+) disregarding Current RD 
when input is held for only one byte time. If held longer, transmitter 
begins sending the repeating transmit sequence -K28.5+, D21.4, 
D21.5, D21.5, (repeat all four bytes)... defined in X3T9.3 as the primi- 
tive signal “Idle word.” This Special Character input must be held for 
four (4) byte times or multiples of four bytes or it will be truncated by 
the new data. 


Receiver will never output this Special Character, since K28.5 is de- 
coded as C05, and the subsequent bytes are decoded as data. 

18. C21 = TransmitNegative K28.5 (-K28.5+) disregarding Current RD 
when input is held for only one byte time. If held longer, transmitter 
begins sending the repeating transmit sequence -K28.5+, D21.4, 
D10.2, D10.2, (repeat all four bytes)... defined in X3T9.3 as the primi- 
tive signal “Receiver Ready (RRDY).” This Special Character input 
must be held for four (4) byte times or multiples of four bytes or it will 
be truncated by the new data. 

Receiver will never output this Special Character, since K28.5 is de- 
coded as C05, and the subsequent bytes are decoded as data. 
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Notes (continued): 

19. C22 = Transmit either -K28.5+ or +K28.5- as determined by Cur- 
rent RD and modify the Transmission Character that follows, by set- 
ting its least significant bit to 1 or 0. If Current RD at the start of the 
following character is plus (+) the LSB is set to 0, and if Current RD 
is minus (-) the LSB becomes 1. This modification allows construc- 
tion of X3T9.3 “EOF” frame delimiters wherein the second data byte 
is determined by the Current RD. 

For example, to send “EOFdt” the controller could issue the se- 
quence C22— D21.4— D21.4— D21.4, and the HOTLink Transmitter 
will send either K28.5-D21.4-D21.4-D21.4 or K28.5-D21.5- 
D21.4-D21.4 based on Current RD. Likewise to send ’’EOFdti” the 
controller could issue the sequence C22-D10.4-D21.4-D21.4, and 
the HOTLink Transmitter will send either K28.5-D10.4-D21.4- 
D21.4 or K28.5~D10.5-D21.4- D21.4 based on Current RD. 
Receiver will never output this Special Character, since K28.5 is de- 
coded as C05, and the subsequent bytes are decoded as data. 

20. CEO = Transmit a deliberate code rule violation. The code chosen for 
this function follows the normal Running Disparity rules. Transmis- 


sion of this Special Character has the same effect as asserting SVS = 
HIGH. 

Receiver will only output this Special Character if the Transmission 
Character being decoded is not found in the tables. 

21. CE1 = Transmit Negative K28.5 (-K28.5+) disregarding Current 
RD. 

Receiver will only output this Special Character if K28.5 is received 
with the wrong running disparity. Receiver will output CE1 if -K28.5 
is received with RD+, otherwise K28.5 is decoded as C05. 

22. CE2 = Transmit Positive K28.5 ( + K28.5 - ) disregarding Current RD. 
Receiver will only output this Special Character if K28.5 is received 
with the wrong running disparity. Receiver will output CE2 if +K28.5 
is received with RD-, otherwise K28.5 is decoded as C05. 

23. CE4 = Transmit the same deliberate code rule violation as is sent by 
asserting CEO. 

Receiver will only output this Special Character if the Transmission 
Character being decoded is found in the tables, but Running Disparity 
does not match. 


Ordering Information 


Ordering Code 

Package 

Type 

Operating 

Range 

CY7B921— DC 

D22 

Commercial 

CY7B921— JC 

J64 

CY7B921— LC 

L64 

CY7B921— PC 

P21 

CY7B921— JI 

J64 

Industrial 

CY7B921— PI 

P21 

CY7B921-DMB 

D22 

Military 

CY7B921-LMB 

L64 


Ordering Code 

Package 

Type 

Operating 

Range 

CY7B922— DC 

D22 

Commercial 

CY7B922— JC 

J64 

CY7B922— LC 

L64 

CY7B922— PC 

P21 

CY7B922— JI 

J64 

Industrial 

CY7B922— PI 

P21 

CY7B922— DMB 

D22 

Military 

CY7B922-LMB 

L64 


Ordering Code 

Package 

Type 

Operating 

Range 

CY7B923— DC 

D22 

Commercial 

CY7B923— JC 

J64 

CY7B923— LC 

L64 

CY7B923— PC 

P21 

CY7B923— JI 

J64 

Industrial 

CY7B923— PI 

P21 

CY7B923-DMB 

D22 

Military 

CY7B923-LMB 

L64 


Ordering Code 

Package 

Type 

Operating 

Range 

CY7B931— DC 

D22 

Commercial 

CY7B931— JC 

J64 

CY7B931— LC 

L64 

CY7B931— PC 

P21 

CY7B931— JI 

J64 

Industrial 

CY7B931— PI 

P21 

CY7B931-DMB 

D22 

Military 

CY7B931-LMB 

L64 


Ordering Code 

Package 

Type 

Operating 

Range 

CY7B932-DC 

D22 

Commercial 

CY7B932— JC 

J64 

CY7B932— LC 

L64 

CY7B932— PC 

P21 

CY7B932— JI 

J64 

Industrial 

CY7B932— PI 

P21 

CY7B932— DMB 

D22 

Military 

CY7B932-LMB 

L64 


Ordering Code 

Package 

Type 

Operating 

Range 

CY7B933— DC 

D22 

Commercial 

CY7B933-JC 

J64 

CY7B933-LC 

L64 

CY7B933— PC 

P21 

CY7B933— JI 

J64 

Industrial 

CY7B933— PI 

P21 

CY7B933-DMB 

D22 

Military 

CY7B933-LMB 

L64 
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MILITARY SPECIFICATIONS 
Group A Subgroup Testing 

DC Characteristics 


Parameters 

Subgroups 

VoHT 

1,2,3 

Volt 

1,2,3 

Vohe 

1,2,3 

Vole 

1,2,3 

Iost 

1,2,3 

Viht 

1,2,3 

VlLT 

1,2,3 

Vihe 

1,2,3 

Vile 

1,2,3 

Iiht 

1,2,3 

IlLT 

1,2,3 

IlHE 

1,2,3 

!ile 

1,2,3 

Icc 

1,2,3 

Vdiff 

1,2,3 

Vihh 

1,2,3 

VlLL 

1,2,3 


Document #: 38-00189 


CY7B921/CY7B931, 
CY7B922/CY7B932, 
PRELIMINARY CY7B923/CY7B933 


Switching Characteristics 


Parameters 

Subgroups 

tCKR 

9,10,11 

tCKW 

9,10,11 

tCKX 

9, 10, 11 

tB 

9, 10, 11 

tCPWH 

9, 10,11 

tCPWL 

9, 10, 11 

tCPRH 

9, 10, 11 

tCPRL 

9, 10,11 

tCPXH 

9, 10,11 

tCPXL 

9, 10, 11 

tRH 

9, 10, 11 

Ids 

9, 10, 11 

tpRH 

9, 10, 11 

tPRL 

9, 10, 11 

t A 

9, 10,11 

tSD 

9, 10, 11 

tHD 

9, 10,11 

tROH 

9, 10,11 

tSEND 

9, 10, 11 

tSENP 

9, 10, 11 

tHEN 

9, 10, 11 

tpDR 

9, 10, 11 

IPPWH 

9, 10, 11 

tpPWL 

9, 10, 11 
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Features 

• Output pair skew < 100 ps typical 
(250 max.) 

• All outputs skew <300 ps typical 
(750 max.) 

• 15- to 80-MHz operation 

• User-selectable output functions 
— Selectable output skew to 18 ns 
— Inverted and non-inverted outputs 
— Outputs at l /2 and l A input freq. 

— Outputs at 2x and 4x input freq. 

• Zero input to output delay 

• 50% duty-cycle outputs 

• Symmetrical output drivers 

— ±24 mA TTL levels (CY7B991) 

— ±50 mA CMOS levels (CY7B992) 
— Drive terminated lines 50Q lines 


Functional Description 

The CY7B991 and CY7B992 Program- 
mable Skew Clock Buffers (PSCB) offer 
user-selectable control over system clock 
functions. These multiple-output clock 
drivers provide the system integrator with 
functions necessary to optimize the timing 
of high-performance computer systems. 
Eight individual drivers, arranged as four 
pairsof user-controllable outputs, can each 
drive terminated transmission lines with 
impedances as low as 50Q while delivering 
minimal and specified output skews and 
full-swing logic levels (CY7B991 TTL or 
CY7B992 CMOS). 

Each output can be hardwired to one of 
nine delay or function configurations. 
Delay increments of 0.7 to 1.5 ns are deter- 
minedby the operating frequency with out- 


puts able to skew up to ±6 time units from 
their nominal “zero” skew position. The 
completely integrated PLL allows external 
load and transmission line delay effects to 
be canceled. When this “zero delay” capa- 
bility of the PSCB is combined with the se- 
lectable output skew functions, the user 
can create Output-to-Output delays of up 
to ± 12 time units. 

Divide-by-two and Divide-by-four output 
functions are provided for additional flexi- 
bility in designing complex clock systems. 
When combined with the internal PLL, 
these divide functions allow distribution of 
a low-frequency clock that can be multi- 
plied by two or four at the clock destina- 
tion. This facility minimizes clock distribu- 
tion difficulty while allowing maximum sys- 
tem clock speed and flexibility. 


• Low operating current: <65 mA 

• 32-pin PLCC/LCC package 
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Pin Definitions 


Signal Name 

I/O 

Description 

REF 

I 

Reference frequency input. This input supplies the frequency and timing against which all functional 
variation is measured. 

FB 

I 

PLL feedback input (typically connected to one of the eight outputs). 

FS 

I 

Three-state frequency range select. See Table 1. 

1F0, 1F1 

I 

Three-state function select inputs for output pair 1 (1 QO, 1 Q1 ). See Table 2. 

2F0, 2F1 

I 

Three-state function select inputs for output pair 2 (2Q0, 2Q1 ). See Table 2. 

3F0, 3F1 

I 

Three-state function seiect inputs for output pair 3 (3Q0, 3Q1). See Table 2. 

4F0, 4F1 

I 

Three-state function select inputs for output pair 4 (4Q0, 4Q1). See Table 2. 

TEST 

I 

Test mode select. In normal operation, this input will be wired to GND. 

1Q0, 1Q1 

o 

Output pair 1. See Table 2. 

2Q0, 2Q1 

o 

Output pair 2. See Table 2. 

3Q0, 3Q1 

o 

Output pair 3. See Table 2. 

4Q0, 4Q1 

o 

Output pair 4. See Table 2. 

VcCN 

PWR 

Power supply for output drivers. 

VcCQ 

PWR 

Power supply for internal circuitry. 

GND 

PWR 

Ground. 



Block Diagram Description 

Phase Frequency Detector and Filter 

These two blocks accept inputs from the reference frequency 
(REF) input and the feedback (FB) input and generate correction 
information to control the frequency of the Voltage-Controlled 
Oscillator (VCO). These blocks, along with the VCO, form a Pha- 
se-Locked Loop (PLL) that tracks the incoming REF signal. 

VCO and Time Unit Generator 

The VCO accepts analog control inputs from the PLL filter block 
and generates a frequency that is used by the time unit generator to 
create discrete time units that are selected in the skew select matrix. 
The operational range of the VCO is determined by the FS control 
pin. The time unit (ty) is determined by the operating frequency of 
the device and the level of the FS pin as shown in Table 1. 

Table 1. Frequency Range Select and tu Calculation! 1 ! 


FS! 2 ! 

fiOo(MHz) 

t _ 1 

1 f, Q „ x N 

where N = 

Approximate 
Frequency At 
Which tu = 1.0 ns 

Min. 

Max. 

LOW 

15 

30 

44 ns 

22.7 MHz 

MID 

25 

50 

26 ns 

37.5 MHz 

HIGH 

40 

80 

16 ns 

62.5 MHz 


Note: 

1 . For all three-state inputs, HIGH indicates a connection to Vcc> LOW 
indicates a connection to GND, and MID indicates an open connec- 
tion. Internal termination circuitry holds an unconnected input to 
Vcc/2. 

2. FS level is determined by output frequency on 1Q0. 


Skew Select Matrix 

The skew select matrix is comprised of four independent sections. 
Each section has two low-skew, high-fanout drivers (xQO, xQl), 
and two corresponding three-state function select (xFO, xFl) in- 
puts. Table 2 below shows the nine possible output functions for 
each section as determined by the function select inputs. All times 
are measured with respect to the REF input assuming that the out- 
put connected to the FB input has Otu selected. 

Table 2. Programmable Skew Configurations! 1 ! 


Function Selects 

Output Functions 

1F1, 2F1, 
3F1, 4F1 

1F0, 2F0, 
3F0, 4F0 

1Q0, IQ1, 
2Q0, 2Q1 

3Q0, 3Q1 

4Q0, 4Q1 

LOW 

LOW 

-4tu 

Divide by 2 

Divide by 2 

LOW 

MID 

- 3tu 

-6tu 

- 6tu 

LOW 

HIGH 

- 2tu 

-4tu 

-4tu 

MID 

LOW 

-ltu 

- 2tu 

- 2ty 

MID 

MID 

Otu 

Otu 

Otu 

MID 

HIGH 

+ ltu 

+2ty 

+2tu 

HIGH 

LOW 

+2tu 

+4tu 

+4tu 

HIGH 

MID 

+3tu 

+6tu 

+6tu 

HIGH 

HIGH 

+4tu 

Divide by 4 

Inverted 
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■_P H-P H-P «_P 

CO LO ^ CO 

I I I I 


O 3 

I 


0 3 0 3 3 0 

^ c\i co ^ 55 <S 

+ + + + + + 


IFx 

2Fx 

3Fx 

4Fx 

FB Input 

REF Input 

(N/A) 

LM 

- 6tu 

LL 

LH 

— 4t(j 

LM 

(N/A) 

-3tu 

LH 

ML 

-2tu 

ML 

(N/A) 

-itu 

MM 

MM 

Otu 

MH 

(N/A) 

+ 1tu 

HL 

MH 

+2ty 

HM 

(N/A) 

+3ty 

HH 

HL 

+4ty 

(N/A) 

HM 

+6tu 

(N/A) 

LL/HH 

DIVIDED 

(N/A) 

HH 

INVERT 



Figure 1. Typical Outputs with FB Connected to a Zero-Skew Output! 3 ] 


Maximum Ratings 

(Above which the useful life may be impaired. Foruser guidelines, 


not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Input Voltage - 0.5V to +7.0V 

Output Current into Outputs (LOW) 64 mA 

Static Discharge Voltage >2001 V 

(per MIL-STD-883, Method 3015) 

Latch-Up Current >200 mA 

Notes: 


3 FB connected to an output selected for “zero” skew (i.e., xFl = xFO 

4. Indicates case temperature. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Industrial 

- 40°C to +85°C 

5V ± 10% 

Militaryl 4 ! 

- 55°Cto +125°C 

5V ± 10% 


MID) 
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Electrical Characteristics Over the Operating Rangel 5 ! 



Description 
Output HIGH Voltage 


Output LOW Voltage 


Test Conditions 

Vcc = Min., Iqh = — 24 mA 


Vcc = Min., Iqh = ~ 50 mA 


Vcc = Min., Iql = 24 mA 


Vcc = Min., Iql =50 mA 



Input HIGH Voltage 
(REF and FB inputs only) 


Input LOW Voltage 
(REF and FB inputs only) 


Input HIGH Leakage Current Vcc = Max., Vin j> 3.0V 
(REF and FB inputs only) 


Input LOW Leakage Current Vcc = Max., Vin <. 0.4V 
(REF and FB inputs only) 


Output Short Circuit Currently Vcc - Max., Vout = GND 
(25 °C only) 


Operating Current Used by 
Internal Circuitry 


Vccn = Vccq = Max., 
Input Selects Open, fMAX 





7B99X-7 


CMOS AC Test Load (CY7B992) CMOS Input Test Waveform (CY7B992) 
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Switching Characteristics Over the Operating Range! 5 ’ 8 ! 


Parameters Description 


fREF Operating Clock Frequency in MHz 


PRELIMINARY 


CY7B991— 7 


Max. 


CY7B991 

CY7B992 


Max. Units 


MHz 


FS = LOWW 

15 


30 

15 


30 

FS = MIDM 

25 


50 

25 


50 

FS = HIGHW 

40 


80 

40 


80t 9 ! 



REF Pulse Width HIGH 

5.0 



5.0 



ns 


REF Pulse Width LOW 

5.0 



5.0 



ns 

Irrise 

REF Rise Time (1.0V - 2.0V) 



3.0 



5.0 

ns 


REF Fall Time (2.0V - 1.0V) 



3.0 



5.0 

ns 

tu 

Programmable Skew Unit 

See Table 2. 

tuE 

Programmable Skew Unit Error! 10 ! 


0.0 

±0.7 


0.0 

±0.7 

ns 


Zero Output Matched-Pair Skew (XQO, XQl)! 11 ’ 12 ! 


0.1 

0.25 


0.1 

0.25 

ns 

tSKEWO 

Zero Output Skew (All Outputs)! 11 ’ 13 ! 


0.3 

0.75 


0.3 

0.75 

ns 

tSKEWl 

Output Skew (Rise-Rise, Fall-Fall, Same Class Outputs)! 11 ’ 14 1 


0.6 

1.0 



1.0 

ns 

tSKEW2 

Output Skew (Rise-Fall, Nominal-Inverted, Divided- 
Divided)! 11 ’ 1 ^1 


1.0 

1.5 



1.5 

ns 


OutputSkew (Rise-Rise, Fall-Fall, DifferentClassOutputs)! 11 ’ 14 ! 


0.7 

1.2 


0.7 

■a 

ns 

tSKEW4 

Output Skew (Rise-Fall, Nominal-Divided, Divided- 
Inverted)! 11 ’ 14 ! 


1.2 

1.7 


1.2 

1.7 

ns 

tSKEW5 

Device-to-DeviceSkew 

See Note 15. 

tpD 

Propagation Delay, REF Rise to FB Rise 

-0.7 

0.0 

+0.7 

-0.7 

0.0 

+0.7 

ns 

tODCV 

Output Duty Cycle Variation! 16 ! 

- 1.0 

0.0 

+1.0 

- 1.0 

0.0 

+ 1.0 

ns 

tORISE 

Output Rise Time! 17 ! 

1.0 

2.0 

3.0 

1.0 

3.0 

5.0 

ns 

tOFALL 

Output Fall Time! 17 ! 

1.0 

2.0 

3.0 

1.0 

3.0 

5.0 

ns 

tLOCK 

PLL Lock Time! 18 ! 



0.5 



0.5 

ms 


Notes: 

8. Testing levels for the CY7B99 1 are TTL levels ( 1 .5 V to 1 .5 V). Testing 
levels for the CY7B992 are CMOS levels (V C c/2 to V C c/2). 

9. Not specified under full load. 

10. tuE is a measure of the timing error from tu as calculated in Table 1. 
The major contributors to this error include output edge variations, 
cross talk, and load-induced variations between package pins and be- 
tween signal lines external to the chip. tuE is not cumulative across 
multiple tu delays. 

1 1 . SKEW is defined as the time between the earliest and the latest output 
transition among all outputs for which the same tu delay has been se- 
iectedwhen all are loaded with 50 pF and terminated with 50Q to 1.37V 
(CY7B991) or V C c/2 (CY7B992). 

12. tsKEWPR is defined as the skew between a pair of outputs (XQO and 
XQ1) when all eight outputs are selected for Otu- 

13- tsKEWO is defined as the skew between all eight outputs when all are 
selected for Otu- 

14. There are three classes of outputs: Nominal (multiple of tu delay), In- 
verted (4Q0 and 4Q1 only with 4F0 = 4F1 = HIGH), and Divided 
(3Qx and 4Qx only in Divide-by-2 or Divide-by-4 mode). 


15. tsKEW5 is the output-to-output skew between two or more devices op- 
erating under the same conditions (Vcc> ambient temperature, air 
flow, etc.). The maximum variation between two parts is 0.2 + 
tsKEWn#! + tsKEWn#2 where tsKEWn is one of the applicable skew 
specifications in this table. 

16. toDCV is the deviation of the output from a 50% duty cycle. Output 
pulse width variations are included in tsKEW2 an d tsKEW4 specifica- 
tions. 

17. Output rise and fall times are as specified with outputs loaded with 50 
pF and terminated through 50Q to 1.37V (CY7B991) or V C c/2 
(CY7B992). The measurement is taken between 1 .0 V and 2.0V for the 
CY7B991 and between 0.2V C c and 0.8V C c for the CY7B992. 

18. tLOCK is the time that is required before synchronization is achieved. 
Thisspecification is valid only after V cc is stable and within normal op- 
erating limits. This parameter is measured from the application of a 
new signal or frequency at REF or FB until tpo is within specified 
limits. 
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Operational Mode Descriptions 


SYSTEM 

CLOCK 



Figure 2. Zero-Skew and/or Zero-Delay Clock Driver 

Figure 2 shows the PSCB configured as a zero-skew clock buffer. In can be tied to any output in this configuration and the operating 

this mode the 7B991/992 can be used as the basis for a low-skew frequency range is selected with the FS pin. The low-skew specifi- 

clock distribution tree. When all of the function select inputs (xFO, cation, coupled with the ability to drive terminated transmission 

xFl ) are left open, the outputs are aligned and may each drive a ter- lines (with impedances as low as 50 ohms), allows efficient printed 

minated transmission line to an independent load. The FB input circuit board design. 



Figure 3 shows a configuration to equalize skew between metal 
traces of different lengths. In addition to low skew between out- 
puts, the PSCB can be programmed to stagger the timing of its out- 
puts. The four groups of output pairs can each be programmed to 
different output timing. Skew timing can be adjusted over a wide 
range in small increments with the appropriate strapping of the 
function select pins. In this configuration the 4Q0 output is fed 
back to FB and configured for zero skew. The other three pairs of 
outputs are programmed to yield different skews relative to the 
feedback. By retarding the clock signal on the longer traces or ad- 
vancing the clock signal on shorter traces, all loads can receive the 
clock pulse at the same time. 

In this illustration the FB input is connected to an output with 0-ns 
skew (xFl, xFO = MID) selected. The internal PLL synchronizes 


the FB and REF inputs and aligns their rising edges to insure that 
all outputs have precise phase and frequency alignment. 

Clock skews can be advanced by ± 6 time units (ty) when using an 
output selected for zero skew as the feedback. A wider range of de- 
lays is possible if the output connected to FB is also adjusted. Since 
the definition of “Zero Skew”, +ty, and - ty are defined relative 
to output groups, and since the PLL aligns the rising edges of REF 
and FB, it is possible to create wider output skews by proper selec- 
tion of xFn inputs. For example a +10 ty between REF and 3Qx 
can be achieved by connecting 1Q0 to FB and setting 1F0 = 1F1 = 
GND, 3F0 = MID, and 3F1 = High. (Since FB aligns at - 4ty and 
3Qx skews to + 6 ty, a total of + 10 ty skew is realized.) Many other 
configurationscan be realized by skewing both the output used as 
the FB input and skewing the other outputs. 
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REF 
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4Q0 

4F1 

4Q1 

3F0 

3Q0 

3F1 

3Q1 

2F0 

2Q0 

2F1 

2Q1 

1F0 

1Q0 

1 FI 

1Q1 

TEST 
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yirir 
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Figure 4. Inverted Output Connections 


Figure 4 shows an example of the invert function of the PSCB. In 
this example the 4Q0 output used as the FB input is programmed 
for invert (4F0 = 4F1 = HIGH) while the other three pairs of out- 
puts are programmed for zero skew. When 4F0 and 4F1 are tied 
high 4Q0 and 4Q1 become inverted, zero phase outputs. The PLL 
aligns the rising edge of the FB input with the rising edge of the 
REF. This causes the IQ, 2Q, and 3Q outputs to become the “in- 
verted” outputs with respect to the REF input. By selecting which 
output is connect to FB, it is possible to have 2 inverted and 6 non- 
inverted outputs or 6 inverted and 2 non-inverted outputs. The cor- 
rect configuration would be determined by the need for more (or 
fewer) inverted outputs. Although not shown, outputs can also be 
skewed to compensate for metal traces of varying length in addi- 
tion to inversion. 
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Figure 5. Frequency Multiplier with Skew Connections 


Figure 5 illustrates the PSCB configured as a clock multiplier. The 
3Q0 output is programmed to divide by four and is fed back to FB 
This causes the PLL to increase its frequency until the 3Q0 and 
3Q1 outputs are locked at 20 MHz while the lQx and 2Qx outputs 
run at 80 MHz. The 4Q0 and 4Q1 outputs are programmed to di- 
vide by two, which results in a 40-MHz waveform at these outputs. 
Note that the 20- and 40-MHz clocks fall simultaneously and are 
out of phase on their rising edge. This will allow the designer to use 
the rising edges of the Vi frequency and l A frequency outputs with- 
out concern for rising-edge skew. The 2Q0, 2Q1, 1Q0, and 1Q1 
outputs run at 80 MHz and are skewed by programming their se- 
lect inputs accordingly. Note that the FS pin is wired for 80-MHz 
operation because that is the frequency of the fastest output. 
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Figure 6. Frequency Divider Connections 

Figure 6 demonstrates the PSCB in a clock divider application. 2Q0 
is fed back to the FB input and programmed to zero skew. 3Qx is 
programmed to divide by four. 4Qx is programmed to divide by 
two. Note that the falling edges of the 4Qx and 3Qx outputs are 
aligned. This allows use of the rising edges of the Vi frequency and 
Va, frequency without concern for skew mismatch . The 1 Qx outputs 
are programmed to zero skew and are aligned with the 2Qx out- 
puts. In this example, the FS input is grounded to configure the de- 
vice in the 15- to 30-MHz range since the highest frequency output 
is running at 20 MHz. 
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The other functions that are selectable on the 3Qx and 4Qx outputs 
include inverted outputs and outputs that offer divide-by-2 and di- 
vide-by-4 timing. An inverted output allows the system designer to 
clock different subsystems on opposite edges, without suffering 
from the pulse asymmetry typical of non-uniform loading. This 
function allows the two subsystems to each be clocked 180 degrees 
out of phase, but still to be aligned within the skew spec. 

The divided outputs offer a zero-delay divider for portions of the 
system that need the clock to be divided by either two or four, and 
still remain within a narrow skew of the “IX” clock. Without this 
feature, an external divider would need to be added, and the propa- 


gation delay of the divider would add to the skew between the dif- 
ferent clock signals. 

Thesedivided outputs, coupled with the Phase Locked Loop, allow 
the PSCB to multiply the clock rate at the REF input by either two 
or four. This mode will enable the designer to distribute a low-fre- 
quency clock between various portions of the system, and then lo- 
cally multiply the clock rate to a more suitable frequency, while still 
maintaining the low-skew characteristics of the clock driver. The 
PSCB can perform all of the functions described above at the same 
time. It can multiply by two or four while it is dividing by two (or 
four) at the same time that it is shifting its outputs over a wide 
range or maintaining zero skew between all outputs. 



The CY7B991/992 can be connected in series to construct a zero- 
skew clock distribution tree between boards. Delays of the down- 
stream clock buffers can be programmed to compensate for the 
wire length (i.e., select negative skew equal to the wire delay) nec- 
essary to connect them to the master clock source, approximating 


a zero-delay clock tree. Cascaded clock buffers will accumulate 
low-frequencyjitter because of the non-ideal filtering characteris- 
tics of the PLL filter. It is not recommended that more than two 
clock buffers be connected in series. 
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Ordering Information 


Accuracy 

(ps) 

Ordering Code 

Package 

Type 

Operating 

Range 

750 

CY7B991— 7JC 

J65 

Commercial 

CY7B991-7LC 

L55 

CY7B991-7JI 

J65 

Industrial 

CY7B991-7LI 

L55 

CY7B991-7LMB 

L55 

Military 


Accuracy 

(ps) 

Ordering Code 

Package 

Type 

Operating 

Range 

750 

CY7B992— 7JC 

J65 

Commercial 

CY7B992— 7LC 

L55 

CY7B992— 7JI 

J65 

Industrial 

CY7B992— 7LI 

L55 

CY7B992 — 7LMB 

L55 

Military 


MILITARY SPECIFICATIONS 
Group A Subgroup Testing 


DC Characteristics 


Parameters 

Subgroups 

VoH 

1,2,3 

V 0 L 

1,2,3 

Vffl 

1,2,3 

VlL 

1,2,3 

IlL 

1,2,3 

Iffl 

1,2,3 

los 

1 

Icc 

1,2,3 



Switching Characteristics 


Parameters 

Subgroups 

Irpwh 

9, 10, 11 

tRPWL 

9, 10, 11 

tRRISE 

9, 10, 11 

Irfall 

9, 10, 11 

tu 

9, 10, 11 

OjE 

9, 10, 11 

tSKEWPR 

9, 10, 11 

tSKEWO 

9, 10, 11 

tSKEWl 

9, 10, 11 

tSKEW2 

9, 10, 11 

1SKEW3 

9, 10, 11 

1SKEW4 

9, 10, 11 

IPD 

9, 10, 11 

tODCV 

9, 10, 11 

tQRISE 

9, 10, 11 

tQFALL 

9, 10, 11 

tLOCK 

9, 10, 11 
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Introduction to RISC 


Introduction 

This section provides an overview of the basic concepts and advan- 
tages of RISC computer architectures in general and a brief sum- 
mary of the specific features of Cypress’s CY7C600 family of 
SPARC® RISC microprocessors. 

Scalable Processor Architecture 

The Cypress CY7C600 family is an implementation of the SPARC 
architecture. SPARC, an acronym for Scalable Processor ARChi- 
tecture, is the only open, multi-vendor RISC architecture, and it 
has quickly become an industry standard. The term “scalable” re- 
fers to the the fact that SPARC’s inherent simplicity allows it to be 
manufactured in a variety of semiconductor technologies. This 
characteristic not only enables the CY7C600 SPARC family to 
scale down in size as process technologies mature, but lends itself 
to a wide range of system designs. Already, applications for the 
CY7C600 range from massively parallel multiprocessing super- 
computers to desktop and laptop workstations and personal com- 
puters, as well as embedded control. 

What is RISC? 

RISC, an acronym for Reduced Instruction Set Computer, is a 
computer architecture emphasizing simplicity and efficiency. RISC 
designs begin with a necessary and sufficient instruction set. Typi- 
cally, a few simple operations account for almost all computations. 
RISC machines are about two to five times faster than machines 
with traditional complex instruction set architectures. Also, RISC’s 
simpler designs are easier to implement, resulting in shorter design 
cycles. 

RISC architectures are a response to the evolution from assembly 
language to high-level languages. Assembly language programs oc- 
casionally employ elaborate machine instructions, whereas high- 
level language compilers rarely do. For example, most C compilers 
use only about 30% of the available instructions on CISC ma- 
chines. Studies show that approximately 80% of a typical pro- 
gram’s computations require only about 20% of a processor’s in- 
struction set. 

RISC is to hardware what the UNIX® operating system is to soft- 
ware. The UNIX system proves that operating systems can be both 
simple and useful. Hardware studies lead to the same conclusion. 
As advances in semiconductor technology reduce the cost of pro- 
cessing and memory, complex instruction sets become a perform- 
ance liability. The designers of RISC machines strive for hardware 
simplicity, with close cooperation between machine architecture 


and compiler design. At each step, computer architects must ask: to 
what extent does a feature improve or degrade performance and is 
it worth the cost of implementation? Each additional feature, no 
matter how useful it is in an isolated instance, makes all others per- 
form more slowly by its mere presence. 

The goal of RISC architecture is to maximize the effective speed of 
a design by performing infrequent functions in software, including 
hardware -only features that yield a net performance gain. Per- 
formance gains are measured by conducting detailed studies of 
large high-level language programs. RISC improves performance 
by providing the building blocks from which high-level functions 
can be synthesized without the overhead of general but complex in- 
structions. 


RISC Architecture 

The following characteristics are typical of RISC architectures, in- 
cluding the CY7C600 design: 

• Single-cycle execution. Most instructions are executed in a 
single machine cycle. 

• Non-destructive three-address architecture. Holding source 
and destination operands in registers after an operation is com- 
pleted allows compilers to better utilize the processor’s pipeline 
by more efficiently scheduling instructions to reuse operands. 

• Hardwired control with no microcode. Microcode adds a level 
of complexity and raises the number of cycles per instruction. 

• Load/store, register-to-register design. All computational in- 
structions involve registers. Memory accesses are made with only 
load and store instructions. 

• Simple fixed-format instructions with few addressing modes. 

All instructions are one word long (typically 32 bits) and have 
few addressing modes. 

• Pipelining. The instruction set design allows for the processing 
of several instructions at the same time. 

• High-performance memory. RISC machines have a large num- 
ber of general-purpose registers (the 7C601Ahas 136) and large 
cache memories. 

• Migration of functions to software. Only those features that 
measurably improve performance are implemented in hard- 
ware. Programs contain sequences of simple instructions for ex- 
ecuting complex functions rather than the complex instructions 
themselves. 

• Simple, efficient instruction pipeline visible to compilers. For 

example, branches take effect after execution of the following in- 
struction, permitting a fetch of the next instruction during execu- 
tion of the current instruction. 



SPARC is a registered trademark of SPARC International, Inc. 
Sun-4 ™ , and NFS ™ are trademarks of Sun Microsystems, Inc. 
UNIX is a registered trademark of AT&T Bell Laboratories. 

VAX is a registered trademark of Digital Equipment Corporation. 
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The real keys to enhanced performance are single-cycle execution 
and keeping the cycle time as short as possible. Many characteris- 
tics of RISC architectures, such as load/store and register-to-regis- 
ter design, facilitate single-cycle execution. Simple fixed-format in- 
structions, on the other hand, permit shorter cycles by reducing 
decoding time. 

Note that some of these features, particularly pipelining and high- 
performance memories, have been used in super-computer designs 
for many years. The difference is that in RISC architectures these 
ideas are integrated into a processor with a simple instruction set 
and no microcode. 

Moving functionality from run time to compile time also enhances 
performance. Functions calculated at compile time do not require 
further calculating each time the program runs. Furthermore, opti- 
mizing compilers can rearrange pipelined instruction sequences 
and arrange register-to-register operations to reuse computational 
results. 

A new set of simplified design criteria has emerged: 

• Instructions should be simple unless there is a good reason for 
complexity. To be worthwhile, a new instruction that increases 
cycle time by 10% must reduce the total number of cycles ex- 
ecuted by at least 10%. 

• Microcode isn’t any faster than sequences of hardwired instruc- 
tions. Moving software into microcode does not make it better, 
it just makes it more difficult. 

• Fixed-format instructions and pipelined execution are more im- 
portant than program size. As memory gets cheaper and faster, 
the space/time tradeoff resolves in favor of time. Reducing space 
no longer decreases time. 

• Compiler technology should use simple instructions to generate 
more complex instructions. Instead of substituting a complicated 
microcoded instruction for several simple instructions, which 
compilers did in the 1970s, optimizing compilers can form se- 
quences of simple, fast instructions out of complex high-level 
code. Operands can be kept in registers to increase speed even 
further. 

RISC’s Speed Advantage 

Using any given benchmark, the performance (P) of a particular 
computer is inversely proportional to the product of the bench- 
mark’s instruction count (I), the average number of clock cycles per 
instruction (C), and the inverse of the clock speed (S). Assuming 
that a RISC machine runs at the same clock speed as a correspond- 
ing traditional machine, S is identical. The number of clock cycles 
per instruction (C), is around 1.3 to 1.7 for RISC machines, and be- 
tween 4 and 10 for traditional machines. This makes the instruction 
execution rate of RISC machines about 3 to 6 times faster than tra- 
ditional machines. But because traditional machines have more 
powerful instructions, RISC machines must execute more instruc- 
tions for the same program, typically about 10% to 30% more. 
Since RISC machines execute 10% to 30% more instructions 3 to 
6 times faster, they are about 2 to 5 times faster than traditional 
machines for executing typical large programs. 
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Compiled programs on RISC machines are somewhat larger than 
compiled programs on traditional machines because several simple 
instructions replace one complex instruction resulting in decreased 
code density. All SPARC instructions are 32 bits wide, whereas 
some instructions on traditional machines are narrower. But the 


number of instructions actually executed may not be as great as the 
increased program size would indicate. A windowed register file, 
for example, simplifies call/return sequences so that context 
switches become less expensive. 

CY7C600 Architecture 

The CY7C600 family of 32-bit SPARC microprocessors has been 
partitioned to offer a complete solution for high-performance 
computer and embedded applications. 

The SPARC CPU is comprised of the CY7C601A integer unit 
(IU), the CY7C602A floating-point unit (FPU), the CY7C604A/ 
CY7C605A cache controller and memory management units 
(CMU and CMU-MP), and the CY7C157A cache storage unit 
(CSU). The CY7C601A communicates with the CY7C602A and 
the CY7C604A via a 32-bit address bus and a 32-bit instruction/da- 
ta bus. The CY7C604A also interfaces to Mbus, the SPARC-stan- 
dard 64-bit multiplexed address/data bus that provides a high 
bandwidth path to main memory. 

The CY7C604A/CY7C605A provide uni- and multiprocessing 
memory management and cache control functions that, when com- 
bined with the CY7C157A SRAMs, provide up to 256K of zero- 
wait-state cache memory. 

The CY7C61 1A is a derivative of the CY7C601A, but has been op- 
timized for embedded control applications. 

The CY7C601A and CY7C602A operate concurrently. The FPU 
performs all floating-point calculations with its own set of registers 
and ALU logic. 

Instruction Categories 

The CY7C600 architecture has 62 basic integer instructions. 
CY7C600 instructions fall into seven basic categories: 

• Load and store instructions (the only way to access memory). 
These instructions use two registers or a register and a constant 
to calculate the memory address involved. Half-word accesses 
must be aligned on 2-bvte boundaries, word accesses on 4-byte 
boundaries, and double-word accesses on 8-byte boundaries. 
These alignment restrictions greatly speed up memory access. 

• Arithmetic/logical/shift instructions. These instructions com- 
pute a result that is a function of two source operands and then 
place the result in a register. They perform arithmetic, logical, or 
shift operations. 

• Floating-point and coprocessor instructions. These include 
floating-point calculations, operations on floating-point regis- 
ters, ana instructions involving the optional coprocessor. Floa- 
ting-point operations execute concurrently with IU instructions 
and with other floating-point operations when necessary. This 
concurrency is transparent to the programmer. 

• Control transfer instructions. These include jumps, calls, traps, 
and branches. Control transfers are usually delayed until after 
execution of the next instruction so that the pipeline is not emp- 
tied every time a control transfer occurs. Thus compilers can be 
optimized for delayed branching. 

• Read/write control register instructions. These include instruc- 
tions to read and write the contents of various control registers. 
Generally the source or destination is implied by the instruc- 
tions. 

• Artificial intelligence instructions. These include the tagged 
arithmetic instructions Tagged Add and Tagged Subtract. Tagged 
instructions are useful for implementing artificial intelligence 
languages such as LISP, because tags can automatically indicate 
to software interpreters the data type of arithmetic operands. 
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• Multiprocessing instructions. These include two instructions 
for implementing semaphores in memory: Atomic Load/Store 
Unsigned Byte, which loads a byte from memory and then sets 
the location to all Is, and SWAP, which exchanges the contents 
of a register and memory location. Both of these instructions are 
“atomic” or ininterruptible. 

Register Windows 

A unique feature contributing to the high performance of the 
CY7C600 design is its register windows. Because of overlapping 
registers between adjoining windows, results left in registers by a 
calling routine automatically become available operands for the 
called routine, reducing the need for load and store instructions to 
memory. 

According to the architectural specification, there may be any- 
where between 2 and 32 register windows, each window having 24 
working registers, plus 8 global registers. The CY7C601A has 8 
register windows with 24 registers each plus 8 global registers, for 
a total of 136 registers. This windowed register model simplifies 
compiler design, speeds procedure calls, and efficiently supports 
AI programming languages such as Prolog, LISP, and Smalltalk. In 
addition, they can be alternately configured for fast context switch- 
ing. 

lt*aps and Interrupts 

The CY7C600 design supports a full set of traps and interrupts. 
They are handled by a table that supports 128 hardware and 128 
software traps. Even though floating-point instructions can ex- 
ecute concurrently with integer instructions, floating-point traps 
are precise because the FPU supplies (from the table) the address 
of the instructions that failed. 

Protection 

Some CY7C600 instructions are privileged and can only be ex- 
ecuted while the processor is in supervisor mode. This instruction 
execution protection ensures that user programs cannot acciden- 
tally alter the state of the machine with respect to its peripherals. 

The CY7C600 design also provides memory protection, which is 
essential for smooth multitasking operation. Memory protection 
makes it impossible for user programs to corrupt the system, other 
user programs, or themselves. 

Open Architecture 

Advantages of Open Architecture 

The CY7C600 design is the first open RISC architecture, and one 
of the few open CPU architectures. Standard products are more 
beneficial than proprietary ones because standards allow users to 
acquire that most cost-effective hardware and software in a com- 
petitive multivendor marketplace. Integrated circuits come from 
several competing semiconductor vendors, while software is 
supplied by systems vendors. This advantage is lost when users are 
limited by a processor with proprietary hardware and software. 

RISC architectures, and the CY7C600 design in particular, are 
easy to implement because they are relatively simple. Since they 
have short design cycles, RISC machines can absorb new technolo- 
gies almost immediately, unlike more complicated computer archi- 
tectures. 


CY7C600 Machines and Other RISC Machines 

The CY7C600 design has more similarities to Berkeley’s RISC-II 
architecture than to any other RISC architecture. Like the RISC-II 
architecture, it uses register windows in order to reduce the num- 
ber of load/store instructions. The CY7C600 architecture allows 32 
register windows, but the initial implementation has 8 windows. 
The tagged instructions are derived from SOAR, the “Smalltalk 
On A RISC” processor developed at Berkeley after implementing 
RISC-II. 

CY7C600 systems are designed for optimal floating-point per- 
formance and support single-, double-, and extended-precision op- 
erands and operations, as specified by the ANIS/IEEE 754 floa- 
ting-point standard. High floating-point performance results from 
concurrency of the IU and FPU. The integer unit loads and stores 
floating-point operands, while the floating-point unit performs cal- 
culations. If an error (such as a floating-point exception) occurs, 
the floating-point unit specifies precisely where the trap took 
place; execution is expediently resumed at the discretion of the in- 
teger unit. Furthermore, the floating-point unit has an internal in- 
struction queue; it can operate while the integer unit is processing 
unrelated functions. 

CY7C600 systems deliver very high levels of performance. The 
flexibility of the architecture makes future systems capable of de- 
livering performance many times greater than the performance of 
the initial implementation. Moreover, the openness of the archi- 
tecture makes it possible to absorb technological advances almost 
as soon as they occur. 

CY7C600 Product Family 

CY7C601A Integer Unit 

The IU is the basic processing engine that executes all of the in- 
struction set except for floating-point operations. The CY7C601A 
IU contains a large 136 x 32 triple-port register file, which is di- 
vided into 8 windows. Each window contains 24 working registers 
and has access to the same 8 global registers. A current window 
pointer (CWP) filed in the processor state register keeps track of 
which window is currently active. The CWP is decremented when 
the processor calls a subroutine and is incremented when the pro- 
cessor returns. 

The registers in each window are divided into ins, outs, and locals. 
Each window shares its ins and outs with adjacent windows. The 
outs of the previous window are the ins of the current window, and 
the outs of the current window are the ins of the next window. The 
globals are equally available to all windows and the locals are 
unique to each window. The windows are joined together in a circu- 
lar stack where the outs of the last window are the ins of the first 
window. 

The IU supports a multitasking operating system by providing user 
and supervisor modes. Some instructions are privileged and can 
only be executed while the processor is in supervisor mode. Chang- 
ing from user to supervisor mode requires taking a hardware inter- 
rupt or executing a trap instruction. 

The IU supports both asynchronous traps (interrupts) and syn- 
chronous traps (error conditions and trap instructions). Traps 
transfer control to an offset within a table. The base address of the 
table is specified by a trap base register and the offset is a function 
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of the trap type. Traps are taken before the current instruction 
causes any changes visible to the programmer and can therefore be 
considered to occur between instructions. 

CY7C602A Floating-Point Unit 

The CY7C602A FPU provides high-performance, IEEE 
STD-754-1985-compatible single- and double-precision floating- 
point calculations for 7C600 systems and is designed to operate 
concurrently with the CY7C601 A. All address and control signals 
for memory accesses by the CY7C602A are supplied by the 
CY7C601A. Floating-point instructions are addressed by the 
CY7C601A, and are simultaneously latched from the data bus by 
both the CY7C601A and CY7C602A. Floating-point instructions 
are concurrently decoded by the CY7C601A and the CY7C602A, 
but do not begin execution in the CY7C602A until after the in- 
struction is enabled by a signal from the CY7C601A. Pending and 
currently executing FP instructions are placed in an on-chip queue 
while the IU continues to execute non-floating-point instructions. 

The CY7C602A has a 32 x 32-bit data register file for floating- 
point operations. The contents of these registers are transferred to 
and from external memory under control of the CY7C601A using 
floating-point load/store instructions. Addresses and control sig- 
nals for data accesses during a floating-point load or store are 
supplied by the CY7C601A, while the CY7C602A supplies or re- 
ceives data. Although the CY7C602A operates concurrently with 
the CY7C601A, a program containing floating-point computations 
generates results as if the instructions were being executed sequen- 
tially. 

CY7C604A Cache Controller and Memory Management Unit 

The CY7C604A Cache Controller and Memory Management 
Unit (CMU) provides hardware support for a demand-paged virtu- 
al memory environment for the CY7C601A processor. The 
CY7C604A conforms to the standard SPARC architecture defini- 
tion for memory management. Page size is fixed at 4 kilobytes. The 
CMU translates 32-bit virtual addresses from the processor into 
36-bit physical addresses and provides both write-through and 
buffered copy-back cache policies. The on-chip context register al- 
lows support of up to 4096 contexts. 

High-speed address look-up is provided by an on-chip translation 
lookaside buffer (TLB). Each entry contains the virtual to physical 
mapping of a 4-kbyte page. If a virtual address match is detected in 
one of the TLB entries, the physical address translation contained 
in that entry will be delivered to the outputs of the CMU. If the vir- 
tual address from the processor has no corresponding entry in the 
CMU, the CMU will automatically perform address translation for 
the virtual address using on-chip hardware to access a main 
memory resident three-level page table. Each “matched” TLB 
entry is checked for protection violation automatically and viola- 
tions are reported to the Integer Unit as memory exceptions. 

The CMU also provides storage for 2048 cache address tags for a 
64-kbyte cache with a 32-byte line size. The tag entries can be di- 
rectly written or read by the processor. In normal operation, eleven 
low-order bits (15-5) of the virtual address from the processor are 
used to select one of the tag entries in the CY7C604A and its 16-bit 


contents are compared on chip with the 16 high-order processor 
address bits to determine if the cache contains the required data or 
instruction. This cache hit/miss comparison is then qualified by var- 
ious built-in protection checks. Pipelined accesses are supported 
via on-chip registers that capture both address and data from the 
processor. 

The CY7C604A also contains the logic required in a system to im- 
plement the byte and half-word write capabilities provided in the 
SPARC instruction set. Cache tag update is also simplified by an 
automatic page update on miss feature, which eliminates the need 
for processor accesses during tag update. 

CY7C605A Cache Controller and Memory Management Unit for 
Multiprocessor Systems 

The CY7C605A Cache Controller and Memory Management 
Unit is an extension of the CY7C604A for use in multiprocessor 
systems. The CY7C605A provides the same SPARC reference 
MMU as the CY7C604A, but adds an enhanced cache controller 
that incorporates bus snooping and cache coherency protocol re- 
quired to maintain a multiprocessor cache. The CY7C605A pro- 
vides a dual-cache tag memory, which allows the CY7C605A to 
perform bus snooping while it simultaneously supports cache ac- 
cesses by the CY7C601A. The CY7C605A cache coherency proto- 
col is based on the IEEE Futurebus, which has been recognized as 
a superior protocol for maintaining cache consistency without de- 
grading processor performance. 

The CY7C605A supports direct data intervention, which is the ca- 
pability of a CY7C605A-based cache to directly supply modified 
data to another requesting cache without requiring main memory 
intervention. In addition to direct data intervention, the 
CY7C605A also supports memory reflection. Memory reflection 
allows a memory system to automatically update itself during a di- 
rect data intervention operation. This feature allows a multiproces- 
sing system to update both a requesting cache and main memory in 
a single bus operation. The CY7C605A is pin-compatible with the 
CY7C604A. This feature allows a system to be upgraded from uni- 
processor to multiprocessor by modifying the operating system and 
replacing the CY7C604A with the CY7C605A. 

CY7C157A Cache Storage Unit 

The CY7C157A 16K x 16 CSU is designed to interface easily to 
and provide maximum performance for the CY7C600 processor. 
The RAM has registered address inputs and latched data inputs 
and outputs as well as a self-timed write pulse that greatly simpli- 
fies the design of cache memories for the CY7C601 A Integer Unit. 
The device has a single clock that controls loading of the address 
register, data input latches, data output latches, pipeline control 
latch, and chip enable register. The chip enable is clocked into a 
register and pipelined through a control register to condition the 
output enable. This pipelined design allows a cache that works as 
an extension of the internal instruction pipeline of the CY7C601A 
integer unit, thereby maximizing performance. The write enable is 
edge-activated and self-timed, thereby eliminating the need for the 
user to generate accurate write pulses in external logic. A separate 
asynchronous output enable is provided to disable outputs during 
a write or to allow other devices access to the bus. 
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Figure 1. Full System Block Diagram 
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32-Bit RISC Processor 


Features 

• Reduced Instruction Set Computer 
(RISC) Architecture 

— Simple format instructions 
— Most instructions execute in a 
single cycle 

• Very high performance 

— 25-, 33-, and 40-MHz clock speeds 
yield 18, 24, and 29 MIPS sustained 
throughput respectively 
— Very fast interrupt response 
— Four-stage pipeline 

• Large windowed register file 

— 136 general-purpose 32-bit registers 


— Registers can be used as eight win- 
dows of 24 registers each for low 
procedure overhead 
— Registers can also be used as regis- 
ter banks for fast context switching 

• Multiprocessing support 

• Large virtual address space 

— 32-bit virtual address bus 

— 8-bit address space identifier bus 

• Hardware pipeline interlocks 

• Multitasking support 

— User/supervisor modes 
— Privileged instructions 

• Artificial intelligence support 

• High-performance coprocessor inter- 
face for user-defined coprocessor 


• FPU interface allows concurrent ex- 
ecution of floating-point instructions 

• 0.8-micron CMOS technology 

• 207-pin grid array package 

Overview 

The CY7C601A integer unit is a high- 
speed CMOS implementation of the 
SPARC® 32-bit RISC processor. The 
RISC architecture makes possible the cre- 
ation of a processor that can execute in- 
structions at a rate of one instruction per 
processorclock. The CY7C601 A supports 
a tightly coupled floating-point interface 
and coprocessor interface that allows con- 
current execution of floating-point, copro- 
cessor, and integer instructions. 


Logic Block Diagram 


Pin Configuration 
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Selection Guide 



7C601A-40 

7C601A-33 

7C601A-25 

Maximum Operating Current (mA) 

650 

600 

600 


SPARC is a registered trademark of SPARC International, Inc. 
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Overview (continued) 

The CY7C601A SPARC processor provides the following fea- 
tures: 

Simple instruction format. All instructions are 32-bits wide 
and aligned on 32-bit boundaries in memory. The three basic in- 
struction formats feature uniform placement of opcode and ad- 
dress fields. 

Register intensive architecture. Most instructions operate on 
either two registers or one register and a constant, and place the 
result in a third register. Only load and store instructions access 
off-chip memory. 

Large windowed register file. The processor has 136 on-chip 
32-bit registers configured as eight overlapping sets of 24 regis- 
ters each and eight global registers. This scheme allows compil- 
ers to cache local values across subroutine calls and provides a 
register-based parameter passing mechanism. 

Delayed control transfer. The processor always fetches the next 
instruction after a control transfer, and either executes it or an- 
nuls it depending on the state of a bit in the control transfer in- 
struction. This feature allows compilers to rearrange code to 
place a useful instruction after a delayed control transfer and 
thereby take better advantage of the processor pipeline. 

Concurrent floating-point. Floating-point instructions can exe- 
cute concurrently with each other and with non-floating-point in- 
structions. 

Fast interrupt response. Interrupt inputs are sampled on every 
clock cycle and can be acknowledged in one to three cycles. The 
first instruction of an interrupt service routine can be executed 
within 6 to 8 cycles of receiving the interrupt request. 

The 7C600 Family 

The SPARC processor family consists of a CY7C601A integer 
unit to perform all non-floating-point operations and a 
CY7C602A floating-point unit (FPU) to perform floating-point 
arithmetic concurrent with the CY7C601A. Support is also pro- 
vided for a second generic coprocessor interface. The 
CY7C601A communicates with external memory via a 32-bit ad- 
dress bus and a 32-bit data/instruction bus. In topical data proc- 
essing applications, the CY7C601A and CY7C602A are com- 
bined with a high-performance CY7C604A memory 
management unit and cache controller and a cache memory im- 
plemented with CY7C157A 16-Kbyte x 16 cache RAMS. In 
many dedicated controller applications the CY7C601 A can func- 
tion by itself with only high-speed local memory. 

Coprocessor Interface 

The CY7C601A is the basic processing engine that executes all 
of the instruction set except for floating-point operations. The 
CY7C601A and CY7C602A operate concurrently. The 
CY7C602A recognizes floating-point instructions and places 
them in a queue while the CY7C601A continues to execute 
non-floating-point instructions. If the CY7C602A encounters an 
instruction that will not fit in its queue, the CY7C602A holds the 
CY7C601A until the instruction can be stored. The CY7C602A 
contains its own set of registers on which it operates. The con- 
tents of these registers are transferred to and from external 
memory under control of the CY7C601A via floating-point 
load/store instructions. Processor interlock hardware hides 
floating-point concurrency from the compiler or assembly lan- 
guage programmer. A program containing floating-point compu- 
tations generates the same results as if instructions were exe- 
cuted sequentially. 


Registers 

The CY7C601A contains a large 136 x 32 triple-port register file 
which is divided into 8 windows, each with 24 working registers 
and each having access to the same 8 global registers. A current 
window pointer (CWP) field in the processor state register keeps 
track of which window is currently active. The CWP is decre- 
mented when the processor calls a subroutine and is incre- 
mented when the processor returns. The registers in each 
window are divided into ins, outs, and locals. The eight global 
registers are shared by all windows and appear as registers 0-7 
in each window. Registers 8—15 serve as outs, registers 16—23 
as locals, and 24-31 serve as ins. Each window shares its ins and 
outs with adjacent windows. The outs of the previous window are 
the ins of the current window, and the outs of the current win- 
dow are the ins of the next window. The globals are equally 
available to all windows and the locals are unique to each win- 
dow. The windows are joined together in a circular stack where 
the outs of window 7 are the ins of window 0. 


Multitasking Support 

The CY7C601A supports a multitasking operating system by 
providing user and supervisor modes. Some instructions are 
privileged and can only be executed while the processor is in su- 
pervisor mode. Changing from user to supervisor mode requires 
taking a hardware interrupt or executing a trap instruction. 


Interrupts and TYaps 

The CY7C601A supports both asynchronous traps (interrupts) 
and synchronous traps (error conditions and trap instructions). 
Traps transfer control to an offset within a table. The base ad- 
dress of the table is specified by a trap base register and the off- 
set is a function of the trap type. Traps are taken before the cur- 
rent instruction causes any changes visible to the programmer 
and can therefore be considered to occur between instructions. 



O 

C/> 

DC 


Instruction Set Summary 

Instructions fall into five basic categories as follows: 

1. Load and store instructions. Load and store are the only in- 
structions which access external memory. They use two 
CY7C601 A registers or one CY7C601A register and a signed im- 
mediate value to generate the memory address. The instruction 
destination field specifies either an CY7C601A register, a 
CY7C602A register, or a coprocessor register as the destination 
for a load or source for a store. Integer load and store instruc- 
tions support 8-, 16-, 32-, and 64-bit transfers while floating-point 
and coprocessor instructions support 32- and 64-bit accesses. 

2. Arithmetic/logical/shift. These instructions compute a result 
that is a function of two source operands and write the result 
into a destination register or discard it. They perform arithmetic, 
tagged arithmetic, logical, and shift operations. An instruction 
SETHI, useful in creating 32-bit constants in two instructions, 
writes a 22-bit constant into the high order bits of a register and 
zeroes the remaining bits. The contents of any register can be 
shifted left or right any number of bits in one clock cycle as 
specified by a register or the instruction itself. The tagged in- 
structions are useful in artificial intelligence applications. 

3. Control transfer. Control transfer instructions include jumps, 
calls, traps and branches. Control transfer is usually delayed so 
that the instruction immediately following the control transfer 
(called the delay instruction) is executed before control is trans- 
ferred to the target location. The delay instruction is always 
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Instruction Set Summary (continued) 

fetched, however, a bit in the control transfer instruction can cause 
the delay instruction to be nullified if the branch is not taken. This 
flexibility increases the likelihood that a useful instruction can be 
placed after the control transfer thereby filling an otherwise un- 
used hole in the processors pipeline. Branch and call instructions 
use program counter relative displacements. A jump and link in- 
structionuses a register indirect displacement computing its target 
address as either the sum of two registers or the sum of a register 
and a 13-bit signed immediate value. The branch instruction pro- 
vides a displacement plus or minus 8 megabytes, and the call in- 
structions 30-bit displacement allows transfer to almost any ad- 
dress. 

4. Read/write control registers. The processor provides special 
instructions to read and write the contents of the various control 
registerswithin the machine. These registers include the multiply 
step register, processor state register, window invalid mask regis- 
ter, and trap base register. 

5. Floating-point/coprocessor instructions. These instructions 
include all floating-point conversion and arithmetic operations as 
well as future coprocessor instructions. These instructions involve 
operations only on the contents of the register file internal to the 
CY7C602A or coprocessor. 

The instruction set of the processor is summarized in Table 1. 

Registers 

The following sections provide an overview of the CY7C601Areg- 
isters. The CY7C601A has two types of registers; working regis- 
ters (r registers), and control registers. The r registers provide 
storage for processes, and the control registers keep track of and 
control the state of the CY7C601A. 

r Registers. The r registers (Figure 1) consist of eight 32-bit 
global registers, and 8 windows, each having twenty-four 32-bit 
registers. Each two adjacent windows are overlapped in eight 
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r 15 
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INS 

r24 

Next Window 


r ^ 3 LOCALS 

r 16 

r1 : 5 outs 
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registers. This results in a total of 136 32-bit general purpose reg- 
isters on the chip. 

CY7C601A Control Registers. The CY7C601A control registers 
contain various addresses and pointers used by the system to con- 
trol its internal state. They include the program counters (PC and 
nPC), the processor state register (PSR), the window invalid mask 
register (WIM), the trap base register (TBR), and the Y register. 
The following paragraphs briefly describe each: 

Processor Status Register (PSR). The processor status register 
contains fields that describe and control the state of the 
CY7C601A (s ee Figure 2). 

IU Implementation and IU Version Numbers (IMPL field, 
PSR<31:28>; VER field, PSR<27:24>). These are read-only 
fields in the PSR. The version number and the implementation 
number are each set to “0001”. 

Integer Condition Codes (PSR<23:20>). The integer condition 
codes consist of four flags: negative, zero, overflow, and carry. 
These flags are set by the conditions occurring during integer logic 
andarithmetic operations. 

Enable Coprocessor (EC bit, PSR<13>). This bit is used to en- 
able the coprocessor. If a coprocessor operation (CPop) is en- 
countered and the EC bit is cleared (i.e., coprocessor disabled), a 
coprocessor disabled trap is generated. 

Enable Floatingpoint Unit (EF bit, PSR<12>). This bit is used to 
enable the floating point unit. If a floating point operation (FPop) 
is encountered and the EF bit is cleared (i.e., FPU disabled), a 
floatingpoint disabled trap is generated. 

Processor Interrupt Level (PIL field, PSR < 1 1:8 > ). This four bit 
field sets the CY7C601A interrupt level. The CY7C601A will 
only acknowledge interrupts greater than the level indicated by 
the PIL field. Bit 1 1 is the MSB; bit 8 is the LSB. 

Supervisor Mode (S bit, PSR<7>). S = 1 indicates that the 
CY7C601Ais in supervisor mode. Supervisor mode can only be 
entered by a software or hardware trap. 


Trap Enable (ET) — — 
Previous Supervisor Mode (PS) — 
Supervisor Mode (S) — . 
Enable Floating P oint Unit (EF) — i 
Enable Coprocessor (EC) . I 


Integer Condition Codes - 1 
IU Version 

IU Number “| 


Implementation — » 
Number I 


(impl.) (ver.) (ICC) Reserved 


Processor 

Interrupt 

Level 

(PIL) 


Current 

Window 

Pointer 

(CWP) 


prp 

1 1 4 

1 

HR 

1 4 

M'M ■ 1 

31 28 

24 


14 1312 

8 7 6 5 


negative 

zero 

(z) 

overflow 

(v) 

carry 

(c) 



23 

22 

21 

20 
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Figure 1. Register Windows 


Figure 2. Processor State Register 
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Table 1. Instruction Set Summary 


Inputs 

Operation 

Cycles 


LDSB(LDSBA*) 

Load Signed Byte 

(from Alternate Space) 

2 


LDSH(LDSHA* ) 

Load Signed Halfword 

( from Alternate Space) 

2 


LDUB(LDUB A* ) 

Load Unsigned Byte 

(from Alternate Space) 

2 


LDUH(LDUHA*) 

Load Unsigned Halfword 

(from Alternate Space) 

2 


LD(LDA*) 

Load Word 

(from Alternate Space) 

2 


LDD(LDDA*) 

Load Doubleword 

(from Alternate Space) 

3 


LDF 

Load Floating Point 


2 


LDDF 

Load Double Floating Point 


3 

1 

LDFSR 

Load Floating Point State Register 


2 

i 

LDC 

Load Coprocessor 


2 

2 

LDDC 

Load Double Coprocessor 


3 

1/5 

d 

LDCSR 

Load Coprocessor State Register 


2 

£ 

STB(STBA*) 

Store Byte 

(into Alternate Space) 

3 

o 

STH(STHA*) 

Store Halfword 

(into Alternate Space) 

3 

55 

ST(STA*) 

Store Word 

(into Alternate Space) 

3 

-T3 

d 

STD(STDA*) 

Store Doubleword 

(into Alternate Space) 

4 

d 

X3 

STF 

Store Floating Point 


3 

d 

© 

STDF 

Store Double Floating Point 


4 


STFSR 

Store Floating Point State Register 


3 


STDFQ* 

Store Double Floating Point Queue 


4 


STC 

Store Coprocessor 


3 


STDC 

Store Double Coprocessor 


4 


STCSR 

Store Coprocessor State Register 


3 


STDCO* 

Store Double Coprocessor Queue 


4 


LDSTUB(LDSTUBA*) 

Atomic Load/Store Unsigned Byte 

(in Alternate Space) 

4 


S WAP(SWAPA* ) 

Swap r Register with Memory 

(in Alternate Space) 

4 


ADD(ADDcc) 

Add 

(modify icc) 

1 


ADDX(ADDXcc) 

Add with Carry 

(modify icc) 

1 


TADDcc(TADDccTV) 

Tagged Add and modify icc 

(and Trap on overflow) 

1 


SUB(SUBcc) 

Subtract 

(modify icc) 

1 


SUBX(SUBXcc) 

Subtract with Carry 

(modify icc) 

1 

£S 

*pd 

TSUBcc(TSUBccTV) 

Tagged Subtract and modify icc 

(and Trap on overflow) 

1 


MULScc 

Multiply Step and modify icc 

1 


AND(ANDcc) 

And 

(and modify icc) 

1 

OD 

q 

ANDN ( ANDNcc) 

And Not 

(and modify icc) 

1 

| 

OR(ORcc) 

Inclusive Or 

(and modify icc) 

1 


ORN(ORNcc) 

Inclusive Or Not 

(and modify icc) 

1 

i 

XOR(XORcc) 

Exclusive Or 

(and modify icc) 

1 


XNOR(XNORcc) 

Exclusive Nor 

(and modify icc) 

1 

1 

SLL 

Shift Left Logical 


1 


SRL 

Shift Right Logical 


1 


SRA 

Shift Right Arithmetic 


1 


SETHI 

Set High 22 Bits of r Register 

1 


SAVE 

Save Caller’s window 


1 


RESTORE 

Restore Caller’s window 


1 

3* 

Bicc 

Branch on Integer Condition Codes 


2** 

e2 

FBicc 

Branch on Floating Point Condition Codes 


1 

CBccc 

Branch on Coprocessor Condition Codes 



CALL 

Call 

j** 

1 

JMPL 

Jump and Link 

2** 

d 

o 

RETT 

Return from Trap 

2** 

U 

Ticc 

Trap on Integer Condition Codes 

1 (4 if Taken) 
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Table 1. Instruction Set Summary (continued) 


Inputs 

Operation 

Cycles 


RDY 

Read Y Register 

1 


RDPSR 

Read Processor State Register 

1 

u 

RDWIM 

Read Window Invalid Mask 

1 


RDTBR 

Read Trap Base Register 

1 

jgg 

WRY 

Write Y Register 

1 


WRPSR* 

Write Processor State Register 

1 

II 

WRWIM* 

Write Window Invalid Mask 

1 


WRTBR* 

Write Trap Base Register 

1 

u 

UNIMP 

Unimplementedlnstruction 

1 


IFLUSH 

Instruction Cache Flush 

1 


FPop 

Floating Point Unit Operations 

1 to Launch 


CPop 

CoprocessorOperations 

1 to Launch 


* Privileged instruction. * * Assuming delay slot is filled with useful instruction. 


Processor Status Register (continued) 

Previous Supervisor Mode (PS bit, PSR<6>). This bit indicates 
the state of the supervisor bit before the most recent trap. 

Trap Enable (ET bit, PSR<5> ). This bit enables or disables the 
CY7C601A traps. This bit is automatically set to 0 (traps dis- 
abled) upon entering a trap. When ET = 0, all asynchronous traps 
are ignored. If a synchronous trap occurs when ET = 0, the 
CY7C601A enters error mode. 

Current Window Pointer ( CWP field, PSR < 4:0 > ) . The r registers 
are addressed by the current window pointer (CWP), a field of the 
processor status register (PSR), which points to the 24 active local 
registers. It is incremented by a RESTORE instruction and decre- 
mented by a SAVE instruction. Note that the globals are always 
accessible regardless of the CWP. In the overlapping configura- 
tion each window shares its ins and outs with adjacent windows. 
The outs from a previous window (CWP + 1) are the ins of the cur- 
rent window, and the outs from the current window are the ins for 
the next window (CWP -1). In both the windowed and register 
bank configurations globals are equally available and the locals 
are unique to each window. 

Program Counters (PC and nPC). The program counter (PC) 
holds the address of the instruction being executed, and the next 
program counter (nPC) holds the address of the next instruction 
to be executed. 

Trap Base Register (TBR). The trap base register contains the 
base address of the trap table and a field that provides a pointer 
into the trap table. 

Trap Base Address Trap Type (tt) Reserved 

20 8 4 

31 12 11 430 

Figure 3. T*ap Base Register 


Window Invalid Mask Register (WIM). The window invalid 
maskregister determines which windows are valid and which win- 
dow accesses cause window_overflow and window_underflow 
traps. 


Window 0 
Window 1 
Window 2 — | 
Window 3 — i 


Etc." 


Reserved 

0 

6 

5 

0 

3 

2 

□ 

0 


31 0 


Figure 4. Window Invalid Mask 

Y register. The Y register is used to hold the partial product dur- 
ing execution of the multiply-step instruction (MULSCC). 

Pin Description 

The integer unit’s external signals fall into three categories: 
(1) memory subsystem interface signals, (2) floating-point unit/ 
coprocessor interface signals, and (3) miscellaneous I/O signals. 
These are described in the following sections. Paragraphsafter the 
tables describe each signal. Signals that are active LOW are 
mar kedw ith an overcomer; all others are active HIGH. For exam- 
ple, WE is active LOW, while RD is active HIGH. 

Memory Subsystem Interface Signals 

A[31:0] . These 32 bits are the addresses of instructions or data 
and they are sent out “unlatched” by the integer unit. Assertion of 
the MAO signal during a cache miss will force the integer unit to 
put the previous (miss ed) ad dr ess on the address bus. A[3 1 :0] pins 
are three-stated if the AOE or TOE signal is deasserted. 

ASI[7:0]. These 8 bits are the address space identifier for an 
instruction or data access to the memory. ASI[7:0] are sent out 
“unlatched” by the integer unit. The value on these pins during 
any given cycle is the address space identifier corresponding to the 
memory address on the A[3 1 :0] pins at that cycle. Assertion of the 
MAO signal during a cache miss will force the integer unit to put 
the previous address space ident ifier o n the A SI[7:0] pins. 
ASI[7:0] pins are three-stated if the AOE or TOE signal is deas- 
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serted. Normally, the encoding of the ASI bits is as shown in 
Table 2. The remaining codes are software generated. 


Table 2. ASI Bit Assignment 


Address Space Identifier (ASI) 

Address Space 

00001000 

User Instruction 

00001010 

User Data 

00001001 

Supervisor Instruction 

00001011 

Supervisor Data 


D [31:0] . D[3 1 :0] is the bidirectional data bus to and from the in- 
teger unit. The data bus is driven by the integer unit during the 
execution of integer store instructions and the store cycle of 
atomic load/store instructions. Similarly, the data bus is driven by 
the floating-point unit only during the execution of floating-point 
store instructions. The store data is sent out unlatched and must 
be latched externally before it is used. Once latched, store data is 
valid during the second data cycle of a store single access, the sec- 
ond and third data cycle of a store double access, and the third 
data cycle of an atomic load store access. The alignment for load 
and store instructions is done inside the processor. A double word 
is aligned on an 8-byte boundary, a word is aligned on a 4-byte 
boundary, and a halfword is aligned on a 2-byte boundary. D(31) 
corresponds to the most significant bit of the least significant byte 
of the 32-bit word. If a double word, word, or half word load or 
store instruction generates an improperly aligned address, a mem- 
ory address not aligned trap will occur. Instructions and operands 
are always expected to be fetched from a 32-bit wide memory. 

SIZE [1:0]. These two bits specify the data size associated with a 
data or instruction fetch. Size bits are sent out “unlatched” by the 
integer unit . The value on these pins at any given cycle is the data 
size corresponding to the memory address on the A[31:0] pins at 
that cycle. SIZE[1:0] remains valid on the bus during all data cy- 
clesof loads, stores, load_doubles, store doubles and atomic load 
stores. Since all instructions are 32-bits long, SIZE[1:0] is set to 
“ 10” during all instruction fetch cycles. Encoding of the SIZE[ 1 :0] 
bits is shown in Table 3. 


Table 3. Size Bit Assignment 


Size 1 

Size 0 

Data Transfer Type 

0 

0 

Byte 

0 

1 

Halfword 

1 

0 

Word 

1 

1 

Word (Load/Store Double) 


MHOLDA and MHOLDB. The processor pipeline will be frozen 
while MHOLDA or MHOLDB is asserted and the CY7C601A 
outputs will revert to and maintain the value the y had at the ris ing 
edge of t he clock in the cycle before MHOLDA or MHOLDB was 
asserted. MHOLDA/B is used to freeze the clock to both the inte- 
ger and floating point units during a cache miss (for systems with 
cache) or when a slow memory is accessed. This signal must be 
presentedto the processor chip at the beginning of each processor 
clock cycle a nd be stable d uring the hig h time of the processor 
clock. Either MHOLDA or MHOLDB can be used for stopping 
the proces sor during a cache mi ss or mem ory exception. 
MHOLDB has the same definition as MHOLDA. The p rocessor 
hardware uses th e lo gical “OR ” of all hold signals (i.e., MHOL- 
DA, MHOLDB and BHOLD) to generate a final hold signal for 


freezing the processor pipeline. All HOLD signals are latched 
(transparent latch) in the CY7C601 A before they are used. 

BHOLD. BHOLD is asserted by the I/O controller when an ex- 
ternal bus master requests the data bus. Assertion of this signal 
will freeze the processor pipeline. External logic should guarantee 
that after deassertion of BHOL D, the dat a at all inputs to the chip 
is the same as what it was before BHOLD was asserted. This signal 
must be presented to the processor chip at the beginning of each 
processor clock cycle and be stable during the hi gh time o f the 
processorclock since the CY7C601Aprocesse s the BHO LD input 
through a transparent latch before it is used. BHOLD should be 
used o nly for bus access requests by an external device since the 
MD S and ME XC signals are not recognized while this input is ac- 
tive. BHOLD should not be deasserted while LOCK is asserted. 

MDS. Assertion of this signal will enable the clock input to the 
on-chip instruction register (during an instruction fetch) or to the 
load r esult register (during a data fetch). In a system with cache, 
MDS is used to signal the processor when the missed data (cach e 
miss) is ready on the bus. In a system with slow memories, MDS is 
used to sign al the processor when the read data is available on the 
bus. MDS must be asser ted o nly while th e processor is frozen by 
either the MHOLDA or M HOLDB input signals. The 
CY7C601A samples the M DS sig nal via an on-chip transparent 
latch before it is used. The MDS sign al is als o used for strobing 
memory exceptio ns. In other w ords, M DS should be asserted 
whenever MEXC is asserted (see MEXC definition). 

MEXC. This signal is asserted by the memory (or cach e) contro l- 
ler to initiate an instruction (or data) exception trap. MEXC is 
latched in the processo r at the r ising edge of CLK and is used in 
the following cycle. If MEXC is asserted during an instruction 
fetch cy cle an instruction access exception is generated, and if 
MEXC is asserted during a data fetch cy cle, a data access excep- 
t ion trap is generated. The M EXC signal is used during 
(MHOLD) in conjunction with the MDS signal to indicate to the 
CY7C601 Athat the me mory s ystem was unable to s upply val id in- 
struction or data. If MDS is applied without MEXC, the 
CY7C601 A ac cepts t he contents of t he data b us as valid informa- 
tion but when MDS is applied with MEXC an exception trap is 
generated and the contents of the data bus is ignored by the 
CY7C601 A(i.e., M HOLD and MDS must be low when MEXC is 
assert ed). MEX C must be deasserted in the same clock cycle in 
which MHOLD is released. 

AOE. Deassertion of this signal will three-stat e all o utput drivers 
associated with A[3 1:0] and ASI[7:0] outputs. AOE is connected 
directly to the output drivers of the address and ASI signals and 
must be asserted during normal operations. This signal should be 
deasserted only when the bus is grant ed to another bus master 
(i.e., when either BHOLD, MHOLDA or MHOLDB is asserted). 

DOE. Deassertion of th is sign al will three-state all output drivers 
of the data D[31 :0] bus. DOE is connected directly to the data bus 
output drivers and must be asserted during normal operations. 
This signal should be deasserted only w hen the bus is granted to 
another bu s master (i.e., when either BHOLD, MHOLDA or 
MHOLDB is asserted). 

COE. Deassertion of this signal will three-state all output drivers 
associatedwith S IZE[1 :0], RD, WE, WRT, LOCK, LDSTO and 
DXFER outputs. COE is connected directly to the output drivers 
and must be asserted during normal operations. This signal 
should be deasserted onl y when the bus is grante d t o another b us 
master (i.e., when either BHOLD, MHOLDA, or MHOLDB is 
asserted). 
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RD. This signal specifies whether the current memory access is 
a read or write operation. It is sent out “unlatched” by the inte- 
ger unit and must be latched externally before it is used. RD is 
set to “0” only during address cycles of store instructions includ- 
ing the store cycles of atomic load store instructions. This signal 
when used in conjunction with SIZE[1:0], ASI[7:0], and LDSTO, 
can be used to check access rights of bus transactions. In addi- 
tion, the RD signal may be used to turn off the output drivers of 
data RAMs during a store operation. For atomic load store in- 
structions the RD signal is “1” during the first address cycle 
(read cycle) and “0” during the second and third address cycles 
(write cycle). 

WE. This signal is asserted by the integer unit during the sec- 
ond address cycle of store single instructions, the second and 
third address cycles of store double instructions, and t he third 
address cycle of atomic load/store instructions. The WE signal is 
sent out “ unlat ched” and must be latched externally before it is 
used. The WE signal may be external ly qualified by HOLD sig- 
nals (i.e., MHOLDA and MHOLDB) to avoid writing into the 
memory during memory exceptions. 

WRT. This signal is asserted (set to “1”) by the processor during 
the first address cycle of single or double integer store instruc- 
tions, the first address cycle of single or double floating-point 
store instructions, and the second address cycle of atomic load/ 
store instructions. WRT is sent out “unlatched” and must be 
latched externally before it is used. 

LDSTO. This signal is asserted by the integer unit during the 
data cycles of atomic load store operations. LDSTO is sent out 
“unlatched” by the integer unit and must be latched externally 
before it is used. 

LOCK. This signal is set to “1” when the processor needs the 
bus for multiple cycle transactions such as atomic load/store, 
double loads and double stores. LOCK signal is sent “un- 
latched” and should be latched externally before it is used. The 
bus may not be grant ed to anot her bus master as long as LOCK 
signal is asserted (i.e., BHOLD should not be asserted in the fol- 
lowing processor clock cycle when LOCK=l). 

DXFER. This signal is asserted by the processor at the begin- 
ning of all bus data transfer cycles. DXFER is “unlatched” and 
DXFER = 1 indicates a data cycle. 

INULL. Assertion of INULL indicates that the current memory 
access (whose address is held in an external latch) is to be nulli- 
fied by the processor. INULL is intended to be used to disable 
cache misses (in systems with cache) and to disable m emory ex- 
ception generation for the current memory access (i.e., MDS and 
MEXC should not be asserted for a memory access when IN- 
ULL=1). INULL is a latched output and is active during the 
same cycle as the address, which it nullifies (the address is not on 
the bus, but is latched externally). INULL is asserted under the 
following conditions: During the second cycle of a store instruc- 
tion, or whenever the CY7C601A address is invalid due to an ex- 
ternal or internal exception. If a floating-point unit or coprocess- 
or unit is present in the system, INULL should be ORed with the 
FNULL and CNULL signals from these units. 

IFT. The state of thi s pin determines the behavior of the 
IFLUSH instruction. If IFT =1, t hen IFLUSH executes like a 
NOP with no side effects. If IFT=0, then IFLUSH causes an 
unimplemented instruction trap. 

Floating-Point/Coprocessor Interface Signals 

FR This signal indicates whether or not a floating-point unit ex- 
ists in the system. The FF signal is normally pulled up to VDD 
by a resistor. It is grounded when the FPU chip is present. The 


integer unit generates a floating-point disable trap if FP = 1 dur- 
ing the execution of a floating-point instruction, FBfcc instruc- 
tion or floating-point load, and store instructions. 

CP. This signal indicates whether or not a coprocessor exists in 
the system. The CP signal is normally pulled up to VDD by a 
resistor. It is grounded when the coprocessor chip is present. 
The integer unit generates a coprocessor disable trap if CP = 1 
during the execution of a coprocessor instruction, CBccc instruc- 
tion or coprocessor load and store instructions. 

FCC[1:0]. These bits are taken as the current condition code 
bits of the FPU. They are considered valid if FCCV=1. During 
the execution of the FBfcc instruction, the processor uses these 
bits to determine whether the branch should be taken or not. 
FCC[1:0] are latched by the processor before they are used. 

CCC[1:0]. These bits are taken as the current condition code 
bits of the coprocessor. They are considered valid if CCCV=1. 
During the execution of the CBccc instruction, the processor uses 
these bits to determine whether the branch should be taken or 
not. CCC[1:0] are latched by the processor before they are used. 

FCCV. This signal should be asserted only when the FCC[1:0] 
bits are valid. The floating-point unit deasserts FCCV if pending 
floating-point compare instructions exist in the floating-point 
queue. FCCV is reasserted when the compare instruction is 
completed and the floating-point condition codes FCC[1:0] are 
valid. The integer unit will enter a wait state if FCCV is deas- 
serted (i.e., FCCV = “0”). The FCCV signal is latched (trans- 
parent latch) in the CY7C601A before it is used. 

CCCY. This signal should be asserted only when the CCC[1:0] 
bits are valid. The coprocessor deasserts CCCV if pending 
coprocessor compare instructions exist in the coprocessor queue. 
CCCV is reasserted when the compare instruction is completed 
and the coprocessor condition codes CCC[1:0] are valid. The in- 
teger unit will enter a wait state if CCCV is deasserted (i.e., 
CCCV = “0”). The CCCV signal is latched (transparent latch) 
in the CY7C601 A before it is used. 

FHOLD. This signal is asserted by the floating-point unit if a 
situation arises in which the FPU cannot continue execution. 
The floating-point unit checks all depende ncies in the decode 
stage of the instruction and asserts FHOLD (if necessary) in the 
next cycle. This signal is used by the integer unit to freeze the 
instructi on pipelin e in the same cycle. The FPU must eventually 
deass ert FHOL D in order to unfreeze the integer unit’s pipeline. 
The FHOLD signal is latched (transparent latch) in the 
CY7C601A before it is used. 

CHOLD. This signal is asserted by the coprocessor if a situation 
arises in which the coprocessor cannot continue execution. The 
coprocessor checks all dependen cies in the decode stage of the 
instruction and asserts CHOLD (if necessary) in the next cycle. 
This signal is used by the integer unit to freeze the instruction 
pipeline in the sa me cycle. The coprocessor must eventually 
deassert C HOLD in order to unfreeze the integer unit’s pipe- 
line. The CHOLD signal is latched (transparent latch) in the 
CY7C601A before it is used. 

FEXC. Assertion of t his sign al indicates that a floating-point ex- 
ception has occurred. FEXC must remain asserted until the inte- 
ger unit takes the trap and acknowledges the FPU via FXACK 
signal. Floating-point exceptions are taken only during the exe- 
cution of floating-point instructions, F Bfcc in struction and float- 
ing-point load, and store instructions. FEXC is latch ed in the in - 
teger unit before it is used. T he FPU sh ould deassert FHOLD if 
it dete cts an exception while FHOLD i s asserted . In this case 
FEXC should be asserted a cycle before FHOLD is deasserted. 
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CEXC. Assertion of this signal indicates that a coprocessor excep- 
tion has occurred. This signal must remain asserted until the inte- 
ger unit takes the trap and acknowledges the coprocessor via 
CXACK signal. Coprocessor exceptions are taken only during the 
execution of coprocessor instructions, CBccc instruction and 
coprocessor load and store instructions. CEXC is latched in the 
integer u nit before it is used. The copr ocessor s hould deassert 
CHOLD if it de tects an exception while CHOL D is asser ted. In 
this case CEXC should be asserted a cycle before CHOLD is deas- 
serted. 

IN ST This signal is asserted by the integer unit whenever a new 
instruction is being fetched. It is used by the FPU or coprocessor 
to latch the instruction on the D[31:0] bus into the FPU or copro- 
cessor instruction buffer. The FPU (or coprocessor) needs two in- 
struction buffers (D1 and D2) to save the last two fetched instruc- 
tions. When INST is asserted a new instruction enters into the D1 
buffer and the old instruction in D1 enters into the D2 buffer. 

FLUSH. This signal is asserted by the integer unit and is used by 
the FPU or coprocessor to flush the instructions in its instruction 
registers. This may happen when a trap is taken by the integer 
unit. Instructions that have entered into the floating-point (or 
coprocessor) queue may continue their execution if FLUSH is 
raised as a result of a trap or exception other than floating-point 
(orcoprocessor) exceptions. 

FINS1. This signal is asserted by the integer unit during the de- 
code stage of an FPU instruction if the instruction is in the D1 
buffer of the FPU chip. The FPU uses this signal to latch the in- 
struction in D1 buffer into its execute stage instruction register. 

FINS2. This signal is asserted by the integer unit during the de- 
code stage of an FPU instruction if the instruction is in the D2 
buffer of the FPU chip. The FPU uses this signal to latch the in- 
struction in D2 buffer into its execute stage instruction register. 

CINS1. This signal is asserted by the integer unit during the de- 
code stage of a coprocessor instruction if the instruction is in the 
D1 buffer of the coprocessor chip. The coprocessor uses this sig- 
nal to latch the instruction in D1 buffer into its execute stage in- 
structionregister. 

CINS2. This signal is asserted by the integer unit during the de- 
code stage of a coprocessor instruction if the instruction is in the 
D2 buffer of the coprocessor chip. The coprocessor uses this sig- 
nal to latch the instruction in D2 buffer into its execute stage in- 
structionregister. 

FXACK This signal is asserted by the i nteger unit in order to ac- 
knowledge to the F PU that the current FEXC trap is taken. The 
FPU must deassert FEXC after it receives an asserted level of 
FXACK signal so that the next floating-point instruction does not 
cause a “repeated” floating-point exception trap. 


CXACK This signal is asserted by the integer uni t in orde r to ac- 
knowledge to the coprocessor that t he curr ent CEXC trap is 
taken. The coprocessor must deassert CEXC after it receives an 
asserted level of CXACK signal so that the next coprocessor in- 
struction does not cause a “repeated” coprocessor exception trap. 


Miscellaneous I/O Signals 

IRL[3:0]. The data on these pins defines the external interrupt 
level. IRL[3:0]=0000 indicates that no external interrupts are 
pending. The integer unit uses two on-chip synchronizing latches 
to sample these signals on the rising edge of CLK. A given inter- 
rupt level must remain valid for at least two consecutive cycles to 
be recognized by the integer unit. IRL[3:0]=1111 signifies an 
non-maskable interrupt. All other interrupt levels are maskable 
by the PIL field of the processor state register (PSR). External in- 
terrupts should be latched and prioritized by the external logic be- 
fore they are passed to the integer unit. The external interrupt 
latches should keep the interrupts pending until they are taken 
(and acknowledged) by the integer unit. External interrupts can 
be acknowledged by software or by the Interrupt Acknowledge 
(INTACK) output. 

INTACK. This signal is asserted by the integer unit when an exter- 
nal interrupt is taken. 

RES ET Assertion of this pin will reset the integer unit. The RE- 
SET signal must be asserted for a minimum of eight processor 
clock cycles. A fter a res et, the integer unitwill start fetching from 
address 0. The RESET signal is latched by the integer unit before 
it is used. 

ERROR This signal is asserted by the integer unit when a trap is 
encountered while traps are disabled via the ET bit in the PSR. In 
this situation the integer unit saves the PC and nPC registers, sets 
the tt value in the TBR, enters into an error state, asserts the ER- 
ROR signal and then halts. The only way to restart the proce ssor 
trapp ed in the error state, is to trigger a reset by asserting the RE- 
SET signal. 

TOE. This signal is used to force all output drivers of the proces- 
sor chip into a high-impedance state. It is used to isolate the chip 
from the rest of the system for debugging purposes. 

FPSYN. This pin is a mode pin which is used to allow execution of 
additional instructions in future designs. It should be normally 
kept deasserted (FPSYN =0) to disable the execution of these in- 
structions. 

CLK CLK is a 50% duty-cycle clock used for clocking the 
CY7C601 As pipeline registers. It is HIGH during the first half of 
the processor cycle, and LOW during the second half. The rising 
edge of CLK defines the beginning of each pipeline stage in the 
CY7C601Achip. 
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Features 

• Direct interface to CY7C601 integer 
unit 

• Direct interface to CY7C157 Cache 
Storage Unit (CSU) 

• Full compliance with ANSI/IEEE-754 
standard for binary floating-point 
arithmetic 

• Supports single and double precision 
floating-point operations 

• 6.15 MFLOPs peak double- 
precision performance at 40 MHz 

• SPARC-compatible interface allows 
concurrent execution of integer and 
floating-point instructions 


• Hardware interlocks synchronize inte- 
ger unit and floating-point unit opera- 
tions 

• 64-bit multiplier and divide/ square 
root unit 

• 64-bit ALU 

• 16 64-bit registers or 32 32-bit 
registers in a three-port floating-point 
register file with an independent load/ 
store port. 

• 144-pin PGA package 

• Available in speeds of 25, 33, and 40 
MHz 


Description 

The CY7C602A is a high-speed SPARC®- 
compatible floating-point unit for use with 
the CY7C601A integer unit. The 
CY7C602Afloating-point unit allows floa- 
ting-point instructions to execute concur- 
rently with CY7C601A integer unit 
instructions. The CY7C602A interfaces 
directly to the CY7C601A integer unit 
without glue logic. The CY7C602A pro- 
vides a peak 6.15 MFLOPS of double- 
precisionperformance at 40 MHz. 


Logic Block Diagram 



D (SAME AS INPUT D) 


D(31:0) 


A(31:0) 


Pin Configuration 
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Selection Guide 
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400 
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Figure 1. CY7C601A - CY7C602A Hardware Interface 


Functional Description 

The CY7C602A floating-point unit is a high-performance, 
single-chip implementation of the SPARC reference floating- 
point unit. The CY7C602A FPU directly interfaces with the 
CY7C601 A integer unit, providing concurrent floating-point and 
integer instruction execution. The Cypress 7C600 chipset, com- 
prised of the CY7C601 A integer unit, CY7C602A floating-point 
unit, CY7C604A cache controller and memory management 
unit, and two CY7C157A CSUs, constitutes a high-performance 
CPU requiring no interface logic. The Cypress 7C600 chip-set is 
available in speeds up to 40 MHz, providing a sustained 29 
MIPS of integer unit performance and over 6 MFLOPS of dou- 
ble-precision floating-point performance. 

The CY7C602A supports single and double precision floating- 
point operation. Double precision floating-point is efficiently 
executed in the CY7C602A using a 64-bit internal datapath. 
The floating-point datapath circuitry contains a 64-bit multiplier, 
a 64-bit ALU, and a 64-bit divide/square -root unit. The 
CY7C602A provides thirty-two 32-bit floating-point registers, 
which can be concatenated for use as 64-bit registers. The 
CY7C602A complies with the ANSI/IEEE-754 floating-point 
standard. 

The CY7C602A supports the execution of SPARC floating-point 
instructions. These instructions are separated into two groups: 
floating-point load/store and floating-point operate instructions 
(FPops). Floating-point load/store instructions are used to trans- 
fer data to and from the data registers (f registers). FP load/store 
instructions also allow the CY7C601A integer unit to read and 
write the floating-point status register (FSR) and to read the 
front entry of the floating-point queue. Floating-point operate 
instructions (FPops) include basic numeric operations (add, sub- 
tract, multiply, and divide), conversions between data types, reg- 
ister to register moves, and floating-point number comparison. 
FPops operate only on data in the floating-point registers. Floa- 
ting-point branch instructions are executed by the IU on the ba- 
sis of FP condition codes, and are not executed by the FPU. 


The SPARC floating-point/integer unit interface provides con- 
current execution of integer and floating-point instructions. The 
CY7C601A integer unit fetches all instructions for both itself 
and the CY7C602A FPU, providing all addressing and control 
signals. The CY7C602A floating-point unit latches all integer 
and floating-point instructions in parallel with the CY7C601A. 
When the CY7C601 A decodes a floating-point instruction, it sig- 
nals the CY7C602A with the FTNS1 or FTNS2 signal. This starts 
the execution of the floating-point instruction by the 
CY7C602A. 

CY7C602A Registers 

The CY7C602A has three types of user-accessible registers: the f 
registers, the FP queue, and the floating-point status register 
(FSR). The f registers are the CY7C602A data registers. The 
FSR is the CY7C602A status and operating mode register. The 
FP queue contains the CY7C602A instructions that have started 
execution and are awaiting completion. The following section 
describes these registers in detail. 

f Registers 

The CY7C602A provides 32 registers for floating-point opera- 
tions, referred to as f registers. These registers are 32 bits in 
length, which can be concatenated to support 64-bit double 
words. 

Integer and single precision data requires a single 32-bit f regis- 
ter. Double precision data requires 64 bits of storage and occu- 
pies an even-odd pair of adjacent f registers. Extended precision 
data requires 128 bits of storage and occupies a group of four 
consecutive f registers, always starting with register fO, f4, f8, fl2, 
f20, f24, or £28. 

The CY7C602A forces register addressing to match the data 
type specified by the floating-point instruction. This ensures 
data alignment in the f register file for double and extended pre- 
cision data. Figure 2 illustrates how the CY7C602Auses the five 
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register address bits in a floating-point instruction for the differ- 
ent types of data. Single data word transfers (integer, single-pre- 
cision floating-point) can be stored in any register. Consequent- 
ly, all five bits of the register address specified in the 
floating-point instruction are valid. Double-precision data must 
reside in an even-odd pair of adjacent registers. By ignoring the 
LSB of the register address for a FPop requiring a register pair, 
the CY7C602A ensures data alignment. In a similar manner, the 
two LSBs of the register address are ignored in a SPARC FPU 
that supports extended precision data. 


single precision 
and integer data 


double precision data 


extended 
precision data 


■ rd, rsl, 


or rs2 field 
of FP instruction 


all five bits of 
register address 
are used 


LSB is ignored 


2 LSB’s are 
ignored 


Figure 2. f Register Addressing 


FP Queue 

The CY7C602A maintains a floating-point queue of instructions 
that have started execution, but have yet to complete execution. 
The FP queue is used to accommodate the multiple clock nature 
of floating-point instructions. It also allows the CY7C602A to 
optimize execution through the use of data forwarding. Data 
forwarding allows FPop results to be used by a subsequent FPop 
before the results have been stored in its destination register. 
This saves one clock of execution time for each instruction that 
uses this feature. 

The other purpose of the FP queue is to support the handling of 
FP exceptions. When the CY7C602A encounters an exception 
case, it enters pending exception mode and waits for the next FP 
instruction to be executed. When the CY7C601 A decodes a FP 
instruction following the exception, it asserts the FINS1 or 
FINS2 signal. The CY7C602A then enters exception mode and 
asserts FEXC to signal a floating-point exception. When the 
CY7C602A enters the exception mode, floating-point execution 
halts until the FP queue is emptied. This allows the CY7C601A 
to store the floating-point instructions under execution when the 
exception case occurred. Emptying the FP queue frees the 
CY7C602A for use by the trap handler without losing the pre- 
exception state of the CY7C602A. After the trap handler fi- 
nishes execution, the CY7C601A again fetches the FPop in- 
structions previously stored in the FP queue, thus bringing the 
CY7C602A back to its previous state. 

The FP queue contains the 32-bit address and 32-bit FPop in- 
struction of up to three instructions under execution. Only FPop 
instructions are queued. The top entry of the FP queue is acces- 
sible by executing the store double floating-point queue 
(STDFQ) instruction. A load FP queue instruction does not ex- 
ist, as the FP queue must be re-initialized by launching the 
queued instructions. 


Floating-Point Status Register (FSR) 

The following paragraphs describe the bit fields of the Floating- 
point status register (FSR). Figure 3 illustrates the bit assign- 
ments for the FSR. Refer to Table 1 (following page) for bit as- 
signments for the FSR fields. 

RD FSR(31:30) . Rounding Direction: These two bits define the 
rounding direction used by the CY7C602A during an FP arith- 
metic operation. 

RP FSR(29:28) . Rounding Precision: These two bits define the 
rounding precision to which extended results are rounded. This 
is in accordance with the ANSI/IEEE STD-745-1985. 

TEM FSR(27:23). Trap Enable Mask: These five bits enable 
traps caused by FPops. These bits are ANDed (1= enable, 0= 
disable) with the bits of the CEXC (current exception field) to 
determine which traps will force a floating-point exception to the 
CY7C601A. All trap enable fields correspond to the similarly 
named bit in the CEXC field (see below). The T EM fiel d only 
affects which bits in the CEXC field will cause the FEXC signal 
to be asserted. ALL trap types, regardless of the state of the 
TEM field, are reported in the AEXC and CEXC fields. 

NS FSR(22). Non-Standard Floating Point: This bit enables 
non-standard floating-point operations in the CY7C602A. 

version FSR(1 9:17) . The version number is used to identify the 
SPARC floating-point processor type. This field is set to Oil 
(3H) for the CY7C602A, and is read-only. 

FTT FSR(16:14). Floating-point Trap type: This field identifies 
the floating-point trap type of the current FP exception. This 
field can be read only. 

QNE FSR(13) . Queue Not Empty: This bit signals whether the 
FP queue is empty. (0= empty, 1= not empty) 

FCC FSR(11:10). Floating-point Condition Codes: These two 
bits report the FP condition codes (see Table 1 below). 

AEXC FSR(9:5). Accumulated Exceptions: This field reports 
the accumulated FP exceptions. All exception cases, masked or 
unmasked, are ORed with the contents of the AEXC and accu- 
mulated as status. All accumulated fields have the same defini- 
tion as the corresponding field for CEXC (see below). This field 
can be read and written, and must be cleared by software (see 
Table I). 

CEXC FSR(4:0). Current Exceptions: This field reports the 
current FP exceptions. This field is automatically cleared upon 
the execution of the next floating-point instruction. CEXC sta- 
tus is not lost upon assertion of a floating-point exception, since 
instructions following a valid exception are not executed by the 
CY7C602A. The following defines the five CEXC bits: 

nvc - 1 indicates invalid operation exception. This is defined 
as an operation using an improper operand value. An example 
of this is 0/0, co, or -oo. 

ofc = 1 indicates overflow exception. The rounded result would 
be larger in magnitude than the largest normalized number in 
the specified format. 

ufc = 1 indicates underflow exception. The rounded result is in- 
exact, and would be smaller in magnitude than the smallest nor- 
malized number in the indicated format. 

dzc = Vindicates division-by-zero, X/0, where X is subnormal or 
normalized. Note that 0/0 does not set the dzc bit. 
nxc = Vindicates inexact exception. The rounded result differs 
from the infinitely precise correct result. 

R FSR21, 20, and 12. Reserved - always set to 0. 
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Figure 3. Floating-Point Status Register 


Tkble 1. Floating-Point Status Register Summary 






Loadable by 

Field 

Values 

FSR bits 

Description 

LDFSR 

RD 

0 - Round to nearest (tie-even) 

1 - Round to 0 

2 - Round to +oo 

3 - Round to - oo 

31:30 

RoundingDirection 

yes 

RP 

0 - Extended precision 

1 - Single precision 

2 - Double precision 

3 - Reserved 

29:28 

Extended Rounding Precision 

yes 

TEM 

0 - Disable trap 

1 - Enable trap 

27:23 

Trap Enable Mask 

yes 


NVM 

27 

invalid operation trap mask 



OFM 

26 

overflow trap mask 



UFM 

25 

underflow trap mask 



DZM 

24 

divide by zero trap mask 



NXM 

23 

inexact trap mask 


NS 

0 - Disable 

1 - Enable 

22 

Non-standardFloating-point 

yes 

version 

0-7 

19:17 

FPU version number 

no 

FTT 

0 - None 

1 - IEEE Exception 

16:14 

Floating-point trap type 

no 


2 - Unfinished FPop 

3 - Unimplemented FPop 





4 - Sequence Error 

5-7 Reserved 




QNE 

0 - queue empty 

13 

Queue Not Empty 

no 

FCC 

0- = 
l-< 

2 - > 

3 - Unordered 

11:10 

Floating-point Condition Codes 

yes 

AEXC 


9:5 

Accrued Exception Bits 

yes 


NVA 

9 

accrued invalid exception 



OFA 

8 

accrued overflow exception 



UFA 

7 

accrued underflow exception 



DXA 

6 

accrued divide by zero exception 



NXA 

5 

accrued inexact exception 


CEXC 


4:0 

Current Exception Bits 

yes 


NVC 

4 

current invalid exception 



OFC 

3 

current overflow exception 



UFC 

2 

current underflow exception 



DZC 

1 

current divide by zero exception 



NXC 

0 

current inexact exception 


r 

Always set to 0 

21, 20, 12 

reserved bits 

no 
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CY7C602A Pin Definitions 


Integer Unit Interface Signals: 

FP active-low output. Floating-point Present: This signal indi- 
cates to the CY7C601 A that a FPU is present in the system. In the 
absence of a FPU, this signal is pulled up to VCC by a resistor. 
This is a static signal; it always asserts a low output. The 
CY7C601 Agenerates a floating-point disable trap if FP is not as- 
serted during the execution of a floating-point instruction. 

FCC(1:0) output. Floating-point Condition Codes: The 
FCC(l:0)bits indicate the current condition code of the FPU, and 
are valid only if FCCV is asserted. FBfcc instructions use the val- 
ue of these bits during the execute cycle if they are valid. If the 
FCC bits are not valid, then FCCV is released, which halts the 
CY7C601A until the FCC bits become valid. 


FCC1 

FCCO 

Condition 

0 

0 

equal 

0 

1 

Opl < Op2 

1 

0 

Opl > Op2 

1 

1 

Unordered 


Table 2. FCC(1:0) Condition Codes 

FCCV output. Floating-point Condition Codes Valid: The 
CY7C602A asserts the FCCV signal when the FCC represent a 
valid condition. The FCCV signal is deasserted when a pending 
floating-point compare instruction exists in the floating-point 
queue. FCCV is reasserted when the compare instruction is com- 
pleted and FCC bits are valid. 

FHOLD output. Floating-point HOLD: The FHOLD signal is 
asserted by the CY7C602A if it cannot continue execution due to 
a resource or operand dependency. The CY7C602A checks for all 
depende ncies in the decode st age, and if necessary, asserts 
FHOLD in the next cycle. The FHOLD signal is used by the 
CY7C601A to freeze its pipeline in the sam e cycle. The 
CY7C602A must eventually deassert FHOLD to release the 
CY7C601Apipeline. 

FEXC output. Floating-point EXCeption: The FEXC is asserted 
if a floating-point exception has occurred. It remains asserted un- 
til the CY7C601 A acknowledges that it has taken a trap by assert- 
ing FXACK. Floating-point exceptions are taken only during the 
executionofafloating-pointinstruction.TheCY7C602Areleases 
FEXC when it receives FXACK. 

FXACK input. Floating-point exception ACKnowledge: The 
FXACK signal is asserted by the CY7C601A to acknowledge to 
the CY7C602A that the current FP trap is taken. 

INST input. INSTruction fetch: The INST signal is asserted by 
the CY7C601 A whenever a new instruction is being fetched. It is 
usedby the CY7C602A to latch the instruction on the D(31:0) bus 
into the FPU instruction buffer. The CY7C602A has two instruc- 
tion buffers (D1 and D2) to save the last two fetched instructions. 
When INST is asserted, the new instruction enters the D1 buffer 
and the old instruction in D1 enters the D2 buffer. 

FINS linput. Floating-point INStruction in buffer 1: TheFINSl 
signal is asserted by the CY7C601A during the decode stage of a 
FPU instruction if the instruction is stored in the D1 buffer of the 
CY7C602A. The CY7C602A uses this signal to launch the in- 
struction in the D1 buffer into its execute stage instruction regis- 
ter. 


FINS2 input. Floating-point INStruction in buffer 2: TheFINS2 
signal is asserted by the CY7C601 A during the decode stage of a 
FPU instruction if the instruction is stored in the D2 buffer of the 
CY7C602A. The CY7C602A uses this signal to launch the in- 
struction in the D2 buffer into its execute stage instruction regis- 
ter. 

FLUSH input. Floating-point instruction fLUSH: The FLUSH 
signal is asserted by the CY7C601 A to signal to the CY7C602A to 
flush the instructions in its instruction registers. This may happen 
when a trap is taken by the CY7C601A. The CY7C601A will re- 
start the flushed instructions after returning from the trap. 
FLUSH has no effect on instructions in the floating-point queue. 
In addition to freezing the FPU pipeline, the CY7C602A uses 
FLUSH to shut off D bus drivers during store. To ensure correct 
operation of the CY7C602A, FLUSH must not change state more 
than once during a clock cycle. 

Coprocessor Interface Signals: 

CHOLD input. Coprocessor HOLD: The CHOLD signal is as- 
serted by the coprocessor if it cannot continue execution. The co- 
processor must check all dependen cies in the decode stage of the 
instruction and assert the CHOLD signal, if necessary, in the next 
cycle. The coprocessor must eventually deassert this signal to un- 
freeze the CY7C601A and CY7C602A pipelines. The CHOLD 
signal is latched with a transparent latch in the CY7C602Abefore 
it is used. 

CCCV input. Coprocessor Condition Codes Valid: The copro- 
cessor asserts the CCCV signal when the CCC(1:0) represent a 
valid condition. The CCCV signal is deasserted when a pending 
floating-point compare instruction exists in the coprocessor 
queue. CCCV is reasserted when the compare instruction is com- 
pleted and CCC bits are valid. The CY7C602A will enter a wait 
state if CCCV is deasserted. The CCCV signal is latched with a 
transparent latch in the CY7C602A before it is used. 

System/Memory Interface Signals: 

A(31:0) input. Address bus (31:0): The address bus for the 
CY7C602Ais an input-only bus. The CY7C601A supplies all ad- 
dresses for instruction and data fetches for the CY7C602A. The 
CY7C602Acaptures addresses of floating-point instructions from 
the A(3 1 :0) bus into the DDA register. When INST is asserted by 
the CY7C601A, the contents of the DDA is transferred to the 
DAI register. 

D(31:0) input/output. Data bus (31:0): The D(31:0) bus is driven 
by the FPU only during the execution of floating-point store in- 
structions. The store data is sent out unlatched and must be 
latched externally before it is used. Once latched, store data is val- 
id during the second data cycle of a store single access and on the 
second and third data cycle of a store double access. The data 
alignmentfor load and store instructions is done inside the FPU. 
A double word is aligned on an eight-byte boundary. A single 
word is aligned on a four-byte boundary. 

DOE input. Data Output Enable: The DOE signal is connected 
directly to the data output drivers and must be asserted during 
normal operation, deassertion of this signal tri-states all output 
drivers on the data bus. This signal should be deasserted only 
when the bus is granted to another bus master, i.e, when either 
BHOLD, MHOLDA, or MHOLDB is asserted. 

MHOLDA, M HOLDB inp ut. Memory HOLD: Asserting 
MH OLDA or M H OLDB free zes the CY7C602A pipeline. Ei- 
ther MHOLDA or MHOLDB is used to freeze the FPU (and the 
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IU) pipelines during a cache miss (for systems with cache) or when 
slow memory is accessed. 

BHOLD input. Bus HOLD : This signal is asserted by the system’s 
I/O controller when an external bus master requests the data bus. 
Assertionof this signal will freeze the FPU p ipeline. E xternal log- 
ic should guarantee that after deassertion ofBHOLD , the state of 
all inputs to the chip is the same as before BHOLD was asserted. 

MDS input. Memory Data Strobe: The MDS signal is used to 
load data into the FPU when the intern al FPU pipe line is frozen 
by assertion of MHOLDA, MHOLDB, or BHOLD. 

FNULL output. Fpu NULLify cycle: This signal signals to the 
memory system when the CY7C602A is holding th e instruct ion 
pipeline of the system. This hold would occur when FHOLD or 


Document#: 38-R-10004-A 


FCCV is asserted. This signal is used by the memory system in the 
same fashion as the integer unit’s INULL signal. The system 
needs this signal because the IU’s INULL does not take into ac- 
count holds requested by the FPU. 

RESET input. RESET: Asserting the RESET signal resets the 
pipeline and sets the writab le fields of the floating-point status 
register (FSR) to zero. The RESET signal must remain asserted 
for a minimum of eight cycles. After a reset, the IU will start fetch- 
ing from address 0. 

CLK input. CLOCK: The CLK signal is used for clocking the 
FPU’s pipeline registers. It is high during the first half of the pro- 
cessor cycle and low during the second half. The rising edge of 
CLK defines the beginning of each pipeline stage in the FPU. 
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Features 

• Fully conforms to the SPARC® Refer- 
ence Memory Management Unit 
(MMU) Architecture 

• Support for virtual memory 

• Supports context switching 

— 4096 contexts for TLB entries 

— 4096 contexts for cache tag 

• On-chip Translation Lookaside Buffer 
(TLB) 

— 64 fully associative entries 
— Multi-level TLB flush 

— TLB probe support 
— Lockable entries 
— Random TLB replacement 
— Supports multi-level address map- 
ping (4-Kbyte, 256-Kbyte, 

16-Mbyte, and 4-Gbyte). 

• Page-level memory access protection 
— Read/Write/Execute 

— User/supervisor modes 

Logic Block Diagram 


Hardware table walk 
Large address space support 

— 32-bit virtual address 

— 36-bit physical address 
2048 cache tag entries 
32-byte cache line size 

Address and data latches for virtual 
bus 

Lockable cache 

Write-through and copy-back cache 
polices 

32-byte read line buffer 
32-byte copy-back write line buffer 
32-byte write-through buffer 

Conforms to SPARC Reference Mbus 
Level 1 specification 

Aliasing detection 
Byte write generation 
0.8-micron CMOS technology 

2.2 watts typical power dissipation at 
33 MHz 


Cache Controller and 
Memory Management Unit 

Description 


The CY7C604A consists of a cache con- 
troller with on-chip cache tag and a 
memory management unit. It is a high- 
speed CMOS implementation of the 
SPARC reference memory management 
architecture, combined with a cache tag 
and cache memory controller. The 
CY7C604A directly connects to the 
CY7C601A integer unit microprocessor 
and CY7C157A cache storage unit with- 
out any external circuitry. 

When combined with two CY7C157A 
16-Kbyte by 16 cache storage units, the 
CY7C604A forms a complete, no wait- 
state, 64-Kbyte, direct-mapped virtual 
cache. The cache size can be scaled up to 
256-Kbyte and the number of TLB entries 
increased to 256 with the use of additional 
CY7C604As and CY7C157As. 


Pin Configuration 


VIRTUAL BUS 
CONTROL 


TLB ARRAY 

CAM 

ARRAY 

RAM 

ARRAY 


CONTROL 

REGISTER^ 


SCR 


| RR 


| CTPR 


| CXR 


TRCR 


TLB CONTROL 


TABLE 

WALK 

CONTROL 


PTP 

CACHE 


pTR~ 


| RPR 


I PTP 


| DPTP 


CACHE 

TAG 

ARRAY 


CACHE CONTROL 
AND 

ALIAS DETECTION 


FAULT REGISTERS 


SFSR 1 1 AFSR 


SFAR AFAR 


Mbus CONTROL 


WRITEBUFFER(S) 


READ BUFFER 


A(1:0) 


A(15:2) 

A(31:16) ' 

D(31:0) 

ASi(5:0) 

SIZE(1 :0) 

RD ^ 

WE 

LDSTO 

SNOLL ^ 

INULL 

FNULL 

ERROR ~ 

IRST 

MHOLD 

MDS 

MEXC 

IOE 


CY7C604A 
CACHE CONTROLLER 
AND 

MEMORYMANAGEMENT 

UNIT 

(CMU) 


MAD(63:0) _ 


MAS 

MERR 

MRTY 

MRDY 

MRS? 

MBR 

MBG 

MBB 

CSTA 

CROE ' 

CBWE(3:0) __ 

CLK 

POR 

CSEL 

CMER 

TOE 


Selection Guide 



7C604A-40 

7C604A-33 

7C604A-25 

MaximumSupply Current (mA) | Commercial 

650 

600 

600 


SPARC is a registered trademark of SPARC International, Inc. 
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Functional Description 

The CY7C604A (CMU) is a combined memory management unit 
(MMU) and cache controller with on-chip cache tag memory. The 
CY7C604Ais designed as part of a system solution for high-per- 
formancecomputing using the Cypress SPARC chip set. This chip 
set consists of the CY7C601A integer unit, the CY7C602A float- 
ing-point unit, the CY7C604A CMU, and two CY7C157A cache 
storage units. The Cypress SPARC chip set comprises a five chip, 
high-performanceCPU requiring no additional glue logic. As part 
of this chip set, the CY 7 C604 A provides support for large address- 
ing spaces with virtual to physical address translation. In addition 
to an MMU, the CY7C604A provides 2048 cache tag entries and 
logic to control a 64-Kbyte virtual cache. The CY7C604A is a 
high-performance, high-ingetration solution to virtual memory 
and cache support for the CY7C600 family. 

The CY7C604A is designed to be used in conjunction with the 
CY7C157Acache storage unit. Two 16-Kbyte x 16-bit CY7C157s 
and one CY7C604A constitute a 64-Kbyte cache. The combina- 
tion of a CY7C604A and two CY7C157As may be cascaded to 
provide up to 256 Kbytes of cache. 

The MMU portion of the CY7C604A provides translation from a 
32-bit virtual address range (4 gigabytes) to a 36-bit physical ad- 
dress (64 gigabytes), as provided in the SPARC reference MMU 
specification. Virtual address translation is further extended with 
the use of a context register, which is used to identify up to 4096 
contexts or tasks. The cache tag entries and TLB entries contain 
context numbers to identifytasks or processes. This minimizes un- 
necessary cache tag and TLB entry replacement during task 
switching. 

The MMU features a64-entrytranslationlookasidebuffer(TLB). 
The TLB acts as a cache for address mapping entries used by the 
MMU to map a virtual address to a physical address. These map- 
pingentries, referred to as page table entries or PTEs, allow one of 
four levels of address mapping. A PTE can be defined as the ad- 
dress mapping for a single 4-Kbyte page, a 256-Kbyte region, a 
16-Mbyte region, or a 4-Gbyte region. The TLB entries are lock- 
able, allowing important TLB entries to be excluded fromreplace- 
ment. The use of multiple CY7C604As in a system allows the 
number of TLB entries to increase from 64 up to a maximum of 
256. 

The MMU performs its address translation task by comparing a 
virtual address supplied by the CY7C601A (integer unit) to the 
address tags in the TLB entries. If the virtual address and the val- 
ue of the context register match a TLB entry, a TLB “hit” occurs. 
When this occurs, the physical address stored in the TLB is used 
to translate the virtual address to a physical address. The access 
type (read/write of data or instruction) and privilege level (user/ 
supervisor)are checked during translation. If a TLB hit occurs but 
access level protection is violated, the MMU signals an exception 
and the operation ends. 

If the virtual address or context does not match any valid TLB 
entry, a TLB “miss” occurs. This causes a table walk to be per- 
formedby the MMU. The table walk is a search performed by the 
MMU through the address translation tables stored in main 
memory. The MMU searches through several levels of tables for 
the PTE corresponding to the virtual address. Upon finding the 
PTE, the MMU translates the address and selects a TLB entry for 
replacement, where it then stores the PTE. 

The 64-Kbyte virtual cache is organized into 2048 lines of 32 bytes 
each. The term “virtual cache” refers to the direct addressing of 
the cache by the integer unit (CY7C601 A) with the virtual address 
bus. Virtual address bits (VA(15:5)) select the cache line, and vir- 



Figure 1. Virtual 64-Kbyte Cache 

tual address bits (VA(4:2)) select the 32-bit word of the cache line, 
as illustrated in Figure 1. The CY7C604A provides access control 
for the cache by checking the context and virtual address against 
the cache tags. If the virtual address, access level, and context 
match the cache tag for the cache line addressed, a cache hit oc- 
curs and the access is enabled. If the virtual address or context do 
not match the cache tag for the cache line, a cache miss occurs and 
the cache controller accesses main memory for the required data. 

The CY7C604A provides cache locking, which prevents the data 
stored in the cache from being replaced. The entire cache is 
locked by setting the cache lock bit (CL) in the System Control 
Register (SCR). 

The cache controller supports two modes of caching : 
write-throughwith no write allocate and copy-back with write allo- 
cate. Write-through mode is a simpler style of cache management 
that causes write accesses to the cache to be written through to 
main memory upon each write access. The advantage of this 
method is that the cache always remains coherent with main 
memory. Its disadvantage is that each write to the cache is echoed 
to main memory, which increases traffic on the system bus. 
Another disadvantage to write-through is that the processor is 
delayed by the time required to arbitrate the system bus and write 
the data to main memory. However, in the case of the 
CY7C604A, this disadvantage is largely offset by the inclusion of 
write buffers. The write buffers can store up to four double-word 
accesses, allowing the CY7C601A to continue execution while 
data is written to main memory. 

Copy-back cache mode causes write accesses to be written to the 
cache only. This causes the cache line to become modified. Modi- 
fied cache lines are automatically written back to main memory 
only when the cache line is no longer needed. Copy-back mode 
provides substantial system performance improvements over 
write-throughdue to decreased traffic on the system bus. 

A 32-byte write buffer and a 32-byte read buffer are provided in 
the CY7C604A to fully buffer the transfer of a cache line. This 
feature allows the CY7C604A to simultaneously read a cache line 
from main memory as it is flushing a modified cache line from the 
cache. This feature is also used in write-through cache mode for 
write accesses to main memory. The write buffer avoids stalling 
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the CY7C601A on writes to main memory by storing the write 
data until the physical bus becomes available. The write buffer 
writes the data to memory as a background task. 

The CY7C604A supports the SPARC Mbus standard bus inter- 
face. The Mbus is a peer level, high-speed, 64-bit, multiplexed ad- 
dress and data bus which supports a full peer level protocol (i.e., 
multiple bus masters). The Mbus transfers data in either burst or 
non-burst mode, depending upon size. Data transactions larger 
than eight bytes (one doubleword) are transferred in burst mode, 
which consists of an address phase followed by four data phases 
(32 bytes total). Non-burst transactions consist of an address 
phase followed by one data phase, and are used for data transac- 
tions less than eight bytes. Bus mastership is granted and con- 
trolled by an external bus arbiter. The bus arbiter sets bus priori- 
ties, and grants access to a bus master. 

Memory Management Unit 

The MMU provides virtual to physical address translation with 
the use of an on-chip translation lookaside buffer (TLB). The 
translationlookaside buffer is in reality a full Address Translation 
Cache (ATC) for address translation entries stored from tables in 
main memory. These entries, referred to as page table entries or 
PTEs, contain the mapping information used by the MMU to 
translate the virtual addresses. Addresses presented to the MMU 
for translation are compared against the set of PTEs stored in the 
TLB. All entries in the TLB are simultaneously accessed through 
the use of advanced content addressable memory (CAM) technol- 
ogy. If a match for the virtual address and context is found in a val- 
id TLB entry and the access protection is not violated, a TLB hit 
occursand the address is translated. A virtual address and context 
that matches a valid TLB entry but violates the memory access 
protections will cause the CY7C604A to generate a memory ex- 
ception to the CY7C601A. If the TLB entries do not match the 
address and context, or the TLB entry is invalid, then a TLB miss 
occurs. The MMU responds to the TLB miss by initiating a table 
walkto find the correct PTE stored in main memory for the virtual 
address. 

The MMU uses a tree-structured table walk algorithm to find 
page table entries not found in the TLB. The table walk is a search 
through a series of tables in main memory for the PTE corre- 
sponding to a virtual address. The table walk uses a series of four 
tables. These tables are: the context table, the level 1 table, the 
level 2 table, and the level 3 table. The table walk uses the context 
pointer register as a base register and the context number as an 
offset to point to an entry in the context table. At any address, the 
MMU finds either a PTE, which terminates its search, or a page 
table pointer (PTP). A PTP is a pointer used in conjunction with 
a field in the virtual address to select an entry in the next level of 
tables. The table walk continues searching through levels of tables 
as long as PTPs are found pointing to the next table. The table 
walk terminates when a PTE is found, or an exception is generated 
if a PTE is not found after accessing the level 3 table. An excep- 
tion is also generated if the table walk finds an invalid or reserved 
entry in the page tables. 

Upon finding the PTE, the CY7C604A stores it in an available 
TLB entry and translates the corresponding virtual address. The 
table walk processing is implemented in the CY7C604A hard- 
ware. It is self-initiated, and is transparent to the user. 

Cache Controller 

The cache controller provides cache memory access control for a 
64-Kbyte direct mapped virtual cache. The cache controller is de- 
signed to use two CY7C157A cache storage units for the cache 
memory. These cache RAMs are 16-Kbyte x 16 SRAMs with 


on-chip address and data latches and timing control. The 
CY7C601Acache can be expanded to a maximum of 256 Kbytes 
by adding additional groups of one CY7C604A and two 
CY7C157As. Using multiple CY7C604As to expand the cache is 
referredto as a multichip configuration for the CY7C604A, and is 
described in the CY7C604A Multichip Configuration section in 
the SPARC RISC User’s Manual. 

The cache is organized as 2048 cache lines of 32 bytes each. The 
CY7C604A has 2048 cache tag entries on-chip, one tag entry for 
each cache line. Addressing for the virtual cache is provided di- 
rectly from the virtual address bus. The virtual address field 
(VA( 15:5)) selects one of the 2048 lines of the cache. Thisaddress 
field also selects one of the corresponding cache tag entries in the 
CY7C604A. A cache hit occurs when the upper sixteen bits of the 
virtual address and the context register match with the virtual ad- 
dress and context stored in the selected cache tag entry. The low- 
est five bits of the virtual address bus (VA(4:0)) select one of the 
32 bytes in the cache line. Cache data replacement is always per- 
formed by replacing cache lines. 

The cache is designed to provide data with every read access as- 
serted on the virtual bus, regardless of the cache controller. The 
CY7C604Acontrols cache read access by holding the CY7C601 A 
if a cache hit is not detected by the cache controller. The cache 
controller then reads the new cache line from main memory, and 
suppliesthe correct data to the CY7C601 A. Afte r the c orrect data 
is latched into the CY7C601A by strobing the MDS signal, the 
CY7C601 Ais released and execution proceeds normally. 

Writes to the cache are controlled by the CY7C604A, which de- 
codes the lowest two bits of the virtual address, the SIZE( 1 :0) sig- 
nal, and checks for a cache hit to enable the correct cache byte 
write enable signals. If a ca che write hit occurs, the CY7C604A 
decodes the correct CBWE signals for the write access, and out- 
puts these to the CY7C157 cache RAM write enables. If the cache 
mode is set to write-through (see Cache Modes), the write data is 
also written to main memory. If a write cache miss occurs for 
write-through cache mode, the data is written to main memory 
and the cache is not updated. If the write cache miss occurs during 
copy-back cache mode (see Cache Modes), the cache line is 
fetched from main memory. If the cache line stored in the cache 
when the write cache miss occurred has been modified, the old 
cache line is written to main memory before the cache line is re- 
placedby the new data. After the cache line has been replaced, the 
write access is enabled by the CY7C604A. 

Cache Tag 

The CY7C604A features 2048 direct-mapped cache tag entries. 
The on-chip cache tag and the TLB are accessed simultaneously. 
Each entry in the cache consists of 16 bits of virtual address 
(VA(31:16)), a 12-bit context number (CXN(11:0)), one valid bit 
(V) and one modified bit (M). The valid bit (V) is set or cleared to 
indicate the validity of the cache tag entry. The modified bit (M) 
of a cache tag entry is set during copy-back mode after a write ac- 
cess to the cache line. This indicates that the cache line has been 
modified. The modified bit has no meaning for write-through 
cache mode. The cache line select field (VA(15:5)) is used to se- 
lect a cache line entry and its corresponding cache tag entry. The 
address field (VA(31:16)) and context register are compared 
against the virtual address and the context fields of the selected 
cache tag entry. If a match occurs, then a cache hit is generated. 
If a match is not found, then a cache miss is generated. To com- 
plete an access successfully, both the cache tag and the TLB must 
be hit with a ppropriate access level permission. Upon power-on 
reset (POR), ail cache tag entries are invalidated (all V bits are 
cleared). 
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A supervisor bit (S) is included in the cache tag entry. For cache 
tag entries which are accessible by the supervisor only (access 
level field 6 or 7), the S bit is set. During a cache tag look up, if 
the access is supervisor mode and the the S bit is set, the context 
number comparison is ignored and the context match is forced. 
This operation is similar to a TLB look up with access level field 
set to either 6 or 7. 

Cache Modes 

The virtual cache can be programmed for either write-through 
with no write allocate or copy-back with write allocate. The two 
cache modes differ in how they treat cache write accesses. 
Write-through cache mode causes write hits to the cache to be 
written to both cache and main memory. Write- through write 
cache misses will only update main memory and invalidate the 
cache tag, but will not modify the cache. 

A write access in copy-back mode will modify the cache only. 
The writing of the modified cache line to main memory is def- 
erred until the cache line is no longer required. Copy-back 
cache mode has the advantage of reducing traffic on the system 
bus. Bus traffic is reduced since all updates to memory are def- 
erred and are performed subsequently only as absolutely re- 
quired. In addition, all such data transfers are made utilizing the 
more efficient burst mode. 

CY7C604A Registers 

All values in all control registers are read/write (with the excep- 
tion of the implementation and version fields of the SCR). Con- 
trol registers are accessible by use of the alternate space load or 
store instructions with ASI = 4. 

Programmer’s Note: To ensure software compatibility with fu- 
ture versions of the CY7C604A, reserved fields in a register 
should be written as zeros and masked out when read. 

System Control Register (SCR) 

The system control register, as shown in Figure 2, defines the op- 
eration modes for the cache controller and MMU. The follow- 
ing describes the functions of the bit fields in the SCR. 

CE. Cache-enable bit (SCR(8)) indicates whether the virtual 
cache is enabled or not. This bit is set to 1 to enable the cache 
controller. 

CL. Cache-lock bit (SCR(9)) indicates whether the entire cache 
is locked or not. This bit is set to 1 to lock the cache. 

CM. Cache-mode bit (SCR(IO)) indicates whether the cache is 
operating under write-through no write allocate policy or 
copy-back write allocate policy. This bit is set to 1 to enable 
copy-back cache mode. Setting this bit to 0 will enable 
write-through cache mode. 


C. Cacheable bit (SCR(13)) indicates whether the access is 
cacheable or not when the MMU is disabled. This bit is set to 1 
if accesses on the physical bus (with the MMU disabled) are to 
be considered cacheable. 

BM. Boot-mode bit (SCR(14)) indicates the system is in boot 
mode. This bit is set to 1 to indicate boot mode and is automati- 
cally set upon power-on reset. 

MCA(1:0). Multichip address field (SCR(23:22)) provides the 
address field in multichip configuration. For more information, 
refer to the CY7C604A Multichip Configuration section in the 
SPARC RISC User’s Manual. 

MCM(1:0). Multichip mask field (SCR(21:20)) provides a 
masking facility to mask certain multichip address (MCA) bits in 
order to provide a facility to build systems with a different num- 
ber of CY7C604As (from 1 to 4). 

MY Multichip configuration valid bit (SCR(19)) indicates that 
the MCA and MCM fields are valid. 

NF. No-fault bit (SCR(l)) prevents supervisor data accesses 
from signaling data faults to the CY7C601 A. When the NF bit is 
set, exception-generating logic (in both the TLB and the table 
wal k) does n ot indicate supervisor data faults to the CY7C601A 
(via MEXC), but status and address information is recorded in 
the SFSR and SFAR registers as in normal data access opera- 
tions. When the NF bit is not set, the CY7C604A reports the 
supervisor data exceptions. 

ME. MMU-enable bit (SCR(O)) indicates whether the MMU is 
enabled or not. This bit is set to 1 to enable the MMU. 

The implementation number (SCR(31:28)) and the version 
number (SCR(27:24)) fields are hardwired; they are read only 
fields and writes to those fields are ignored. 

Implementation number field: 0001 
Version number field: 0001 

On power-on reset, all writeable control bits except the BM bit 
are cleared. This sets the CY7C604A into the following state: 
cache disabled (CE = 0), cache unlocked (CL = 0), 
write-through mode (CM = 0), non-cacheable (C = 0), 
boot-mode enabled (BM = 1), multichip disabled (MV = 0), no 
fault disabled (NF = 0), and MMU disabled (ME = 0). 


IMPL 

VER 

| MCA 

| MCM | 

MV 

RSV 

bm| c 

RSV 

CM 

CL 

CE 

RSV 

31 28 27 24 23 22 21 20 

19 18 15 14 13 12 11 

10 9 8 7 


[n7|me 


2 1 



IMPL = Specific Implementation of the MMU 

VER = Version of Specific Implementation (typically mask revision) 

MCA (0:1) = Multichip Address 

MCM (0:1) = Multichip Mask 

MV = Multichip Valid 

BM = Boot Mode 

C = Cacheable (when MMU disabled) 


CM = Cache Mode 
CL - Cache Lock 
CE = Cache Enable 
NF = No Fault 
ME = MMU Enable 
RSV = Reserved 


Figure 2. System Control Register (SCR) 
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Context Table Pointer Register (CTPR) 


The context table pointer points to the context table in physical 
memoiy . The table is indexed by the contents of the context regis- 
ter. The context table pointer appears on bits 35 through 14 of the 
Mbus (MAD(35:14)) during the first fetch of TLB miss process- 
ing. Once the root pointer is cached in the PTPC (page table 
pointer cache), no fetching of the root pointer is required until the 
context is changed (see Figure 3). 


CTP 


RSV 


31 


10 9 0 


CTP = Context Table Pointer 
RSV = Reserved 


Figure 3. Context Table Pointer Register 


Context Register (CXR) 

The context register defines a virtual address space associated 
with the current process. The CXR is a twelve bit register that sup- 
ports 4096 contexts. This register is used to define the current 
contextfor the CY7C604A. Nearly all CY7C604A operations are 
dependent upon matching the value of this register to a cache tag 
entry or TLB entry. 


RSV 


CXN 


31 


12 11 0 


CXN = Context Number 
RSV = Reserved 


RSV 


6 5 


1 0 


RP 


31 


RP = Root Pointer 


RSV = Reserved 
V = Valid 


Figure 6. Root Pointer Register 

On power-on reset, the V bit is cleared. When the current context 
is changed by writing to the context pointer register (CXR), the V 
bit of the RPR is cleared. The V bit is also cleared when the CTPR 
registeris written. 


Instruction access PTP (IPTP) 


The IPTP is the instruction access level 2 table page table pointer 
(PTP) and is part of the page table pointer cache. Upon power-on 
reset, the V bit is cleared. 


IPTP 


RSV 


31 


4 3 


1 0 


IPTP = Instruction Access PTP 
RSV = Reserved 
V = Valid 


Figure 7. Instruction Access PTP Register 
Data access PTP (DPTP) 

The DPTP is the data access level 2 table page table pointer (PTP) 
and is a register in the page table pointer cache. Upon power-on re- 
set, the V bit is cleared. 


Figure 4. Context Register 
Reset Register (RR) 

The RR register contains information regarding whether watch 
dogreset (WDR), software internal reset (SIR), or software exter- 
nalreset (SER) occurred. This is a read/write register, and setting 
the software internal reset bit (SIR) or the software external reset 
(SER) causes the corresponding reset. Upon power-on reset, the 
WDR, SIR, and SER bits in the RR will be cleared. Reading the 
RR will also clear these bits. 


DPTP 


RSV 


ivc 


31 


4 3 10 


DPTP = Data Access PTP 
RSV = Reserved 
V = Valid 


Figure 8. Data Access PTP Register 
Index Tag Register (ITR) 


RSV 

WDR 

SIR 

SER 

31 

3 2 

1 

0 


RSV = Reserved 

WDR = Watchdog Reset 

SIR = Software Internal Reset 


The ITR contains the tag (indexl and index2) fields of the IPTP 
and DPTP entries. 


ITAG 

RSV 

DTAG 

RSV 


31 18 17 16 15 210 


SER = Software External Reset 

Figure 5. Reset Register 


RSV = Reserved 

ITAG = Instruction Access PTP Tag 
DTAG = Data Access PTP Tag 


Root Pointer Register (RPR) 

The RPR is the context-level table page table pointer (PTP) and is 
cached in the page table pointer cache. 


Figure 9. Index Tag Register 
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TLB Replacement Control Register (TRCR) 

The TRCR contains the replacement counter (RC) and initial re- 
placement counter (IRC) fields as shown in Figure 10. These 
fields are used in order to support random replacement and to 
support locking capabilities of the TLB. On power-on reset, both 
the RC and IRC fields are initialized to zero. 



31 14 13 8 7 6 5 0 


RSV = Reserved 

RC = Replacement Counter 

IRC = Initial Replacement Counter 

Figure 10. TLB Replacement Control Register 

Synchronous Fault Status Register (SFSR) 

The synchronous faultstatus register, illustrated in Figure 11 , con- 
tains fault-associated information for synchronous faults. Syn- 
chronous faults are faults that occur during an integer unit access 
of memory. Synchronous faults include almost all possible faults 
for the CY7C604A. This type of fault is synchronous to the opera- 
tions of the CY7C601A. For the CY7C604A, this fault type cov- 
ers all cases except those caused by delayed writes of data stored in 
the write buffers. These faults are asynchronous to the operation 
of the CY7C601A, and are named asynchronous faults. 

An example of a synchronous fault is a privilege violation fault 
caused by attempting an unauthorized memory access. Upon en- 
countering a synchron ous fault, the CY7 C604A asserts the 
MEXC signal, along with MDOLD and M P S. Synch ronous faults 
are the only exception type that assert the MEXC signal. 

The CBT bit indicates that a translation error occurred during a 
table walk for the flush of a modified cache line of a copy-back 
mode cache miss. The SFAR will contain the address of the 
missed cache access, not the modified cache line address causing 
the translation error. When this type of error occurs, the cache tag 
remains valid, and the cache line remains modified. 

The uncorrectable error (UE), timeout error (T O), and bus error 
bits (BE) re port error status as encoded in the MERR, MRTY, 
and MRDY signals. (Refer to the section on Mbus for further in- 
formation.) The level bits (L) describe the level in a table walk 
process at which the fault occurred (if applicable). 



31 14 13 12 11 109 8 7 5 4 2 1 0 


RSV = Reserved L = Level 

UC = Uncorrectable Error AT = Access Type 

TO = Time Out Error FT = Fault Type 

BE = Bus Error FV = Fault Address Valid 

CBT = Copy-back Translation Error OW = Over Write 

Figure 11. Synchronous Fault Status Register 

The access type bits (AT(2:0)) describes the access type that 
caused the fault. This field specifies user/supervisor access and 
whether the access is load or store of data or instruction. The fault 
type bits (FT) describe the fault type. The fault address valid bit is 
set when the address in the synchronous fault address register 


(SFAR) is a valid fault address. The over-write bit (OW) is set in 
the case of a double fault where the fault status stored in the SFSR 
does not correspond with the fault first trapped on by the 
CY7C601A. 


Synchronous Fault Address Register (SFAR) 

The synchronous fault address register contains the faulted virtual 
address. 



SFA = Synchronous Fault Address 

Figure 12. Synchronous Fault Address Registers 

Asynchronous Fault Status Register (AFSR) 

Asynchronous faults are those faults caused by a delayed memory 
access initiated by the CY7C604A. This type of error can only be 
caused by a delayed write to main mem ory initia ted by the write 
buffer. Asynchronous faults cause the CMER signal to be as- 
serted, which can be used as an interrupt to the CY7C601A. 

The UC, TO, and BEbits are identical to th ose in the SFSR. T hey 
are set b y the information encoded into the MERR, MRTY, and 
MRDY signals of the Mbus. The asynchronous fault address bits 
provide the upper four bits of the physical address not captured in 
the asynchronous fault address register (AFAR), which is a 
thirty-two bit register. 



31 13 12 11 109 87 4 3 1 0 


RSV = Reserved BE = Bus Error 

UC = Uncorrectable Error AFA = Asynchronous Fault Address 

TO = Time Out Error AFO = Asynchronous Fault 

Occurred 

Figure 13. Asynchronous Fault Status Register 

The asynchronous fault occurredbit (AFO) is set when an asynch- 
ronous fault is encountered. Once the asynchronous fault oc- 
curred (AFO) bit is set, no further asynchronous faults are re- 
corded until the AFO bit is cleared, which is accomplished by 
reading the asynchronous fault address register (see Figure 13). 
On power-on reset, the UC, TO, BE, and AFO bits in the AFSR 
will be cleared. Reading the AFSR will also clear these bits. 

Asynchronous Fault Address Register (AFAR) 

The AFAR contains bits 31 - 0 of the physical address for a asynch- 
ronous faults (bus errors). Asynchronous faults can occur during 
delayed write accesses or during background cache line flush oper- 
ations in copy-back mode (see Figure 14). The address in the 
AFAR is concatenated with the four AFA bits in the AFSR to de- 
fine the entire 36-bit physical address. 



AFA = Asynchronous Fault Address 
Figure 14. Asynchronous Fault Address Register 
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Virtual Bus Signals 
A(1:0) 


A(15:2) 

A(31:16) ' 

ASI(0:5) ' 

D(31:0) I 

SIZE(1:0) 

RD ' 

WE 

LDSTO 

snDll 

INULL 

FNULL 

ERROR ” 

MHOLD 

’ MDS 

MEXC 

loE 

I IRS? 


CY7C604A 


Misc. Sig nals 

CLK ' 


CSEL 


Mbus Sig nals 

POR ' 


MAD(63:0)_ 


Cache RAM Sign als 

CBWE(3:0) 


*► 

-► 


Figure 15. CY7C604A Pin Configuration 


Signal 

Name 

D(31:0) 


ERROR 


FNULL 

INULL 


Virtual Bus Signals (continued) 


I/O Description 

I/O Virtual Data bus. Three-state input/output 
signals. D(31:0) are input signals during 
CY7C601A normal write accesses, modified 
cache-line reads from the cache RAM, 
CY7C604A register writes or CY7C604A 
diagnostic accesses. They are output signals 
during cache line loads into cache RAM, 
CY7C604A register reads or CY7C604A 
diagnostic accesses. 

I Error (active LOW) signal from the 

CY7C601A. When this signal is asserted, it 
indicates the CY7C601A has halted due to 
entering the error state. The CY7C604A 
reads this signal and initiates a watchdog re- 
set. 

I Floating point unit NULLification cycle (ac- 
tive HIGH). When FNULL is active, the cur- 
rent access will be ignored. 

I Integer unit NULLification cycle (active 
HIGH). When INULL is active, the current 
access will be ignored. 


Pin Definitions 

The functional pinout is shown in Figure 15. Note that all 
three-state output signals are driven to their inactive state before 
they are released to three-state. 


Virtual Bus Signals 


Signal 

Name 

I/O 

Description 

A(31:16) 

I 

Virtual Address bus. A(31:16) are input sig- 
nals during normal read/write accesses and 
are latched into the CY7C604A on the rising 
edge of clock. 

A(15:2) 

I/O 

Virtual Address bus. Three-state input/out- 
put signals. A(15:2) are input signals during 
normal read/write accesses and are latched 
into the CY7C604A on the rising edge of the 
clock. They are output signals during cache 
line loads into the cache RAM and modified 
cache-line reads from the cache RAM. 

A(1:0) 

I 

Virtual Address bus. A(1:0) are input signals 
during normal read/write accesses and are 
latched on the rising edge of clock. 

ASI(5:0) 

I 

Address Space Identifiers. The ASI bits are 
used to: 

1. Identify various types of accesses (user/ 
supervisor, instruction/data) 

2. Access CY7C604A registers 

3. Initiate MMU flush/probe operation 

4. Identify cache flush operations 

5. Recognize diagnostic operations 

6. Recognize pass physical address space 


IOE 

O 

Integer unit Output Enable (active LOW). 
This signal is continually driven high or low. 
This signal is connected to the AOE and 

DOE inputs of the CY7C601A. When as- 
serted, the IOE will place the address 
(A(31:0)), address space identifiers 
(ASI(7:0)), and data (D(31:0)) drivers of the 
CY7C601 A in a three-state condition. 

IRST 

O 

Integer unit Reset (active LOW) is asserted 
to reset integer unit. This signal is continual- 
ly driven high or low. 

LDSTO 

I 

Load Store Atomic operation indicator (ac- 
tive HIGH). Asserted by the CY7C601A 
during atomic load store cycles and is 
sampled by the CY7C604A on the rising edge 
of the clock. 

MDS 

O 

Memory Data Strobe (active LOW) is as- 
serted for one clock to strobe data into the 
CY7C601A during a cache miss. MHOLD 
must be low when MDS is asserted. It is driv- 
en off of the falling edge of the clock. This is 
a three-state output. 

MEXC 

O 

Memory Exception (active LOW) is asserted 
for one clock whenever a privilege or protec- 
tion violation is detected. MHOLD and 

MDS must be low when MEXC is asserted. 
This is a three-state output. 

MHOLD 

O 

Memory Hold (active LOW) is asserted by 
the CY7C604A whenever it requires addi- 
tional time to complete the current access 
such as during cache miss etc. It is driven off 
of the falling edge of the clock. 
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Virtual Bus Signals (continued) 


Mbus Signals (continued) 


Signal 



Signal 


Name 

I/O 

Description 

Name 

I/O 

RD 

I 

Read cycle indicator (active HIGH). Asserted 
by the CY7C601 A during read cycles. Is 
sampled by the CY7C604A on the rising edge 
of the clock. This signal is also used to generate 
cache output enable (CROE). 



SIZE(1:0) 

I 

SIZE of access indicator. Specifies the data 
width of the CY7C601A access and is 





sampled by the CY7C604A at the rising edge 
of the clock. 



SNULL 

I 

System NULLification cycle (active LOW). 

When SNULL is active, the current access 
will be ignored. 



WE 

I 

Write Enable to indicate write cycle (active 

LOW). Asserted by the CY7C601A during 
write cycles and is sampled by the CY7C604A 
on the rising edge of the clock. This signal is 
also used to generate cache byte write enables 
(CBWE(3:0)). 

MAS 

o 



Mbus Signals 

MBB 

I/O 

Signal 

Name 

I/O 

Description 



CMER 

o 

CMU Error (active LOW). This signal is as- 
serted if any bus error has occurred during 
writes to main memory. A system can use 
this signal to cause an interrupt. This signal 
has the same timing specifications as the 

Mbus control signals and remains asserted 
until the AFAR is read. This signal is a three- 
state signal. 

MBG 

I 

MAD 

I/O 

Mbus Address and Data (three-stated bus). 

MBR 

0 

(63:0) 


During the address phase of a transaction 
MAD(35:0) contains the physical address 
PA(35:0). The remaining signals 

MAD(63:36) during the address phase of the 
transaction contains the transaction asso- 
ciated information as shown below: 

MERR 

I 





MADt39:361 Transaction TVpe 





0 H Mbus write 

1 H Mbus read 

2-F H Reserved 

MRDY 

I 



MAD(42:40) Transaction Size 





0 Byte (8 bits) 

1 Halfword (16 bits) 

2 Word (32 bits) 

3 Doubleword (64bits) 

4 16 Bytes* 

5 32 Bytes 

6 64 Bytes* 

MRST 

0 

1 

MRTY 


7 128 Bytes* 

* Not supported by the CY7C604A. 


MAD(43) (MC) Mbus Cacheable (active 
HIGH). Indicates the current Mbus transac- 
tion is cacheable. 


Description 

MAD(45) (MBL) Mbus Boot Mode/Local 
indicator. MBL is high during the address 
phase of boot mode transactions. The instruc- 
tion fetch and data accesses to the Mbus 
while the MMU is disabled in boot mode are 
considered BOOT MODE transactions. The 
data transactions on the Mbus required for 
Load/Store Alternate instructions with ASI = 
1 are considered LOCAL transactions. 

MAD(63:46) Reserved during address phase 
(Driven high). 

During the data phase of the transaction the 
MAD(63:0) lines contain the 64 bits of data 
being transferred. 

Mbus Address Strobe (active LOW). As- 
serted by the bus master during the first cycle 
of every bus transaction to indicate the ad- 
dress phase of that transaction. This is a 
three-state output. 

Mbus Bus Busy (active LOW). Asserted by 
the current Mbus master during an entire 
transaction and, if required, during both the 
read and write transactions of indivisible ac- 
ces ses. Th e potential bus master devices sam- 
ple MBB in order to obtain bus mastership as 
soon as the current master releases the bus. 
This is a three-state output. 

Mbus Bus Grant (active LOW). Asserted by 
external arbiter when the Mbus is granted to 
a master. This signal is continually driven. 

Mbus Bus Request (active LOW). Asserted 
by potential Mbus master devices to acquire 
bus mastership. This signal is continually 
driven. 

Mbus Error (active LOW). Asserted or de- 
asserted by an Mbus slave during every data 
phase of a transaction. This signal is to be 
three-stated when released. 

Mbus Ready (active LOW). Asserted or de- 
asserted by an Mbus slave during every data 
phase of a transaction. This signal is to be 
three-stated when released. 

Mbus Reset (active LOW). Asserted for 
1024 clock cycles by only one source on the 
Mbus to initialize all devices on the Mbus. 
This signal is continually driven. 

Mbus Retry (active LOW). Asserted or de- 
asserted by an Mbus slave during every data 
phase of a transaction. This signal is to be 
three-stated when released. 
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Mbus Signals (continued) Miscellaneous Signals 


Signal 

Name I/O Description 


MERR 

MRDY 

MRTY 

Action 

H 

H 

H 

Nothing 

H 

H 

L 

Relinquish 
and Retry 

H 

L 

H 

Data 

Strobe 

H 

L 

L 

Reserved 

L 

H 

H 

Bus Error 

L 

H 

L 

Time Out 

L 

L 

H 

Uncorrect- 
able Error 

L 

L 

L 

Retry 


POR 

I 

Power-On Reset (active LOW). The POR 
initializes the necessary on-chip logic to a 
known state, invalidates all the TLB entries, 
and all cache tag entries. It must be asserted 
for a minimum of 8 clocks. It also causes the 
CY7C604A to assert IRST to reset the 
CY7C601A. 

Cache Storage Unit Signals 

Signal 

Name 

I/O 

Description 

CBWE 

(3:0) 

o 

Cache Byte Write Enables (active LOW). 
During normal write operations, certain byte 
enable signals are asserted depending upon 
the size and A(1:0) inputs. During a cache 
line load all four byte enable signals are as- 
serted. These signals can also be driven by 
using a store alternate instruction with ASI = 

F H. This feature is supported for diagnostic 
purposes. This output is continually driven 
(not three-stated). CBWEO controls the 
most significant byte (MSB) and CBWE3 
controls the least significant byte (LSB). 

CROE 

o 

Cache RAM Output Enable (active LOW). 
Asserted during normal read operations with 
ASI = 8, 9, A, B and during modified cache 
line read operations. This signal is also as- 
serted during cache data read operations with 
ASI = F for diagnostic purposes. This signal 
is continually driven. 


Document#: 38-R-10005-A 


Signal 

Name I/O Description 

CLK I System Clock. This is the same clock used by 

the 7C601A integer unit. 

CSEL I Chip Sel ect (ac tive LOW). Inmulti-CMU 

systems, CSEL on each CY7C604A is con- 
nected to different address lines (any one 
from A(31:16)) to initialize the multich ip 
configuration. In single-CMU systems, CSEL 
should be connected to ground in order to 
permanently ena ble the CY7C604A. In mul- 
ti-CMU systems, CSEL should be connected 
to ground or VCC through a resistor during 
Power-On Reset. This is required in order to 
enable only one boot mode CMU. 

CSTA O Cache Status. This pin provides the status of 

cache. In write-through, the CSTA indicates 
whether the write transaction on the Mbus 
has cache hit or not. For read transaction on 
the Mbus in either write-through or 
copy-back mode, the CSTA indicates whether 
it is replacing a valid cache line entry or not. 

This signal has the same timing specifications 
as the Mbus signals such as MC and has 
meaning only in the address phase of Mbus 
transactions. This signal is continually driven 
HIGH or LOW. 


CACHE 

MODE 

CSTA 

CONDITION 

Write- 

through 

1 

read and valid cache line 
replacement 

0 

read and invalid cache line 
replacement 

1 

write and cache hit 

0 

write and cache miss 

Copy- 

back 

1 

read and valid cache line 
replacement 

0 

read and invalid cache line 
replacement 

undef. 

write 


TOE I Test Output Enable (active LOW). This sig- 

nal is used (when high) to thre e-state all out- 
put drivers of the CY7C604A. TOE 
SHOULD BE TIED LOW DURING NOR- 
MAL OPERATION. It is used to isolate the 
CY7C604A from the rest of the system for 
debugging purposes. 
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Features 

• Multiprocessing support 

• Pin -compatible with CY7C604A 

• Cache coherency protocol modeled af- 
ter IEEE Futurebus 

• Separate virtual and physical cache 
tag memories 

— Each cache tag memory holds 2048 
cache entries 

— Allows concurrent bus snooping 
without stalling processor 

• Large address space support 

— 32-bit virtual address 

— 36-bit physical address 

• 32-byte cache line size 

• Byte write generation 

• Write-through and copy-back cache 
policies 

• 32-byte read line buffer 

• 32-byte copy-back write line buffer 

• 32-byte write-through buffer 

• Fully conforms to SPARC Reference 

Mbus Level 2 specification 

Logic Block Diagram 


Fully conforms to the SPARC refer- 
ence Memory Management Unit 
(MMU) architecture 

On-chip TVanslation Lookaside Buffer 
(TLB) 

— 64 fully associative entries 

— Multilevel TLB flush 

— TLB probe support 

— Lockable entries 

— Random TLB replacement 

— Supports multilevel address map- 
ping (4-Kbyte, 256-Kbyte, 
16-Mbyte, and 4-Gbyte) 

Supports context switching 

— 4096 contexts for TLB entries 

— 4096 contexts for cache tag 
Page-level memory access protection 

— Read/write/execute 

— User/supervisor modes 
Hardware table walk 
0.8-micron CMOS technology 


Cache Controller and 
Memory Management Unit 

C refer- Description 


The CY7C605A is a combined cache con- 
troller and memory management unit op- 
timized for multiprocessing systems. It is 
a high-speed CMOS implementation of 
the SPARC® reference memory manage- 
ment architecture, combined with a cache 
memory controller and on-chip virtual 
and physical cache tag memories. The 
CY7C605A supports the SPARC refer- 
ence Mbus level-2 protocol for multipro- 
cessing systems. 

The CY7C605A is a functional superset 
of the CY7C604A, and is pin-compatible 
to the CY7C604A. The CY7C605A di- 
rectly connects to the CY7C601A integer 
unit microprocessor and CY7C157A 
cache storage unit without any external 
circuitry. When combined with two 
CY7C157A 16-Kbyte x 16 cache storage 
units, the CY7C605A forms a complete, 
no wait-state, 64-Kbyte direct-mapped 
virtual cache system. 


Pin Configuration 


VIRTUAL BUS 
CONTROL 


TLB CONTROL 


TABLE 

WALK 

CONTROL 


CAM 

RAM 

ARRAY 

ARRAY 


CONTROL REGISTERS 

( SCR ~1 
I RR Ij CXR~1 

1 CTPR II TRCR 1 

CACHE CONTROL 
AND 
ALIAS 

DETECTION 




Mbus (LEVEL-2) WRITE BUFFER(S) 

CONTROL r— — T"TTr - - -' l 

READ BUFFER 


VIRTUAL 

CACHE 

TAG 

ARRAY 


PHYSICAL 

CACHE 

TAG 

ARRAY 


CY7C605A 
CACHE CONTROLLER 
AND 

MEMORY MANAGEMENT 
UNIT 
FOR 

MULTIPROCESSING 

(CMU-MP) 


CBWE(3:0) 

CLK 

C5ET 


Selection Guide 

Maximum Supply Current (mA) 

SPARC is a registered trademark of SPARC International, Inc. 


7C605A-40 

650 


7C605A-33 

600 


7C605A-25 

600 
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Functional Description 

The CY7C605A represents the evolution of the Cypress 
CY7C600 family into the realm of multiprocessing. The 
CY7C605A is a combined memory management unit (MMU) 
and cache controller with on-chip cache tag memory. A superset 
of the CY7C604A, the CY7C605A is designed to support the re- 
quirements of multiprocessing systems. The CY7C605A pro- 
vides two separate cache tag memories as compared to the single 
cache tag memory used on the CY7C604A. The second cache 
tag memory allows concurrent bus snooping without stalling the 
CY7C601A. This allows the CY7C605A to maintain cache co- 
herency with other cache systems without degrading CPU per- 
formance. The CY7C605A supports the Mbus cache coherency 
protocol, which is modeled after the acclaimed IEEE Futurebus. 
The CY7C605A is pin-compatible with the CY7C604A. This al- 
lows a CY7C604A-based CPU to be used in a multiprocessor 
system by substituting the CY7C605A. 

The CY7C605A is designed as part of a system solution for 
high-performance multiprocessor computing using the Cypress 
SPARC chip set. This chip set consists of the CY7C601A inte- 
ger unit, the CY7C602A floating-point unit, the CY7C605A 
CMU, and two CY7C157A cache RAMs. The Cypress SPARC 
chip set comprises a five chip, high-performance CPU requiring 
no additional glue logic. As part of this chip set, the CY7C605A 
provides support for large addressing spaces with virtual to phys- 
ical address translation, and provides control for a 64-Kbyte vir- 
tual cache. As part of a multiprocessor system, the CY7C605A 
automatically maintains cache coherency with other multiproces- 
sor CPUs sharing a common memory system. 

The MMU portion of the CY7C605A provides translation from 
a 32-bit virtual address range (4 gigabytes) to a 36-bit physical 
address (64 gigabytes), as provided in the SPARC reference 
MMU specification. Virtual address translation is further ex- 
tended with the use of a context register, which is used to identi- 
fy up to 4096 contexts or tasks. The cache tag entries and TLB 
entries contain context numbers to identify tasks or processes. 
This minimizes unnecessary cache tag and TLB entry replace- 
ment during task switching. 

The MMU features a 64-entry translation lookaside buffer 
(TLB). The TLB acts as a cache for address mapping entries 
used by the MMU to map a virtual address to a physical address. 
These mapping entries, referred to as page table entries or 
PTEs, allow one of four levels of address mapping. A PTE can 
be defined as the address mapping for a single 4-Kbyte page, a 
256-Kbyte region, a 16-Mbyte region, or a 4-Gbyte region. The 
TLB entries are lockable, allowing important TLB entries to be 
excluded from replacement. 

The MMU performs its address translation task by comparing a 
virtual address supplied by the CY7C601 A (integer unit) to the 
address tags in the TLB entries. If the virtual address and the 
value of the context register match a valid TLB entry, a TLB 
“hit” occurs. When this occurs, the physical address stored in 
the TLB is used to translate the virtual address to a physical ad- 
dress. The access type (read/write of data or instruction) and 
privilege level (user/supervisor) are checked during translation. 
If a TLB hit occurs but access level protection is violated, the 
MMU signals an exception and the operation ends. 

If the virtual address or context does not match any valid TLB 
entry, a TLB “miss” occurs. This causes a table walk to be per- 
formed by the MMU. The table walk is a search performed by 
the MMU through the address translation tables stored in main 
memory. The MMU searches through several levels of tables for 
the PTE corresponding to the virtual address. Upon finding the 


PTE, the MMU translates the address and selects a TLB entry 
for replacement, where it then stores the PTE. 

The 64-Kbyte virtual cache is organized into 2048 lines of 32 by- 
tes each. The term “virtual cache” refers to the direct addressing 
of the cache by the integer unit (CY7C601 A) with the virtual ad- 
dress bus. Virtual address bits (VA(15:5)) select the cache line, 
and virtual address bits (VA(4:2)) select the 32-bit word of the 
cache line, as illustrated in Figure 1. The cache line selected by 
(VA(15:5)) is associated with a cache tag entry for that cache 
line. The CY7C605A provides access control for the cache by 
checking the context and virtual address against the cache tag for 
the selected cache line. If the virtual address, access level, and 
context match the validated cache tag for the cache line ad- 
dressed, a cache hit occurs and the access is enabled. If the vir- 
tual address or context do not match the cache tag, or if the 
cache tag entry has been invalidated, a cache miss occurs and the 
cache controller accesses main memory for the required data. 



Figure 1. Virtual 64-Kbyte Cache 


The cache controller supports two modes of caching : 
write-through with no write allocate and copy-backwith write allo- 
cate. The difference between the two caching modes is in how 
they handle write accesses to the cache. Write-through mode 
causes write accesses to the cache to be written through to both 
cache and main memory upon each write access. Copy-back cache 
mode causes write accesses to be written to the cache only, which 
causes the caches lines to become modified with respect to main 
memory. Modified cache lines are automatically written back to 
main memory only when the cache line is no longer needed. 

Write-through has the disadvantage that each write to the cache 
increases traffic on the system bus. This disadvantage becomes 
of increasing importance as multiple processors contend for 
memory bus bandwidth. Write-through also has the disadvan- 
tage that the processor is delayed by the time required to arbi- 
trate the system bus and write the data to main memory. How- 
ever, in the case of the CY7C605A, this disadvantage is largely 
offset by the inclusion of write buffers. The write buffers can 
store up to four double-word accesses, allowing the CY7C601A 
to continue execution while data is written to main memory. 

Copy-back caching has long been recognized as providing higher 
system performance than write -through. Blocks of write accesses 
(typically occurring in context switching or data intensive opera- 
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tions) cause a write-through cache system to stall the processor 
even with the inclusion of write buffers. This is a problem inherent 
with write-through that is avoided by copy-back caching mode. 
However, copy-back caching in multiprocessing systems intro- 
duces the issue of data consistency. Since copy-back holds modi- 
fied data until the processor no longer requires the data, main 
memory becomes inconsistent with the contents of the cache. 

Cache coherency protocols have been established to deal with 
the data consistency problem, but many cache designs have 
avoided copy-back caching due to the complexity of implement- 
ing the protocol. The CY7C605A solves the problems of sup- 
porting cache consistency protocols and provides the multipro- 
cessor designer with the performance of a true copy-back cache 
system The CY7C605A supports a cache coherency protocol 
modeled after the IEEE Futurebus, which has been acclaimed in 
the industry as a superior cache protocol. To support this proto- 
col, the CY7C605A utilizes a dual cache tag memory to allow 
concurrent bus snooping. This enables the CY7C605A to moni- 
tor all bus activity without stalling the processor. The 
CY7C605A uses the bus activity information to maintain cache 
coherency, which it does automatically as a concurrent task with- 
out interfering with the cache operations for the processor. 
Therefore, the CY7C605A provides a multiprocessing system 
that allows a maximum performance copy-back cache without 
the problems of supporting a cache coherency protocol. 

A 32-byte write buffer and a 32-byte read buffer are provided in 
the CY7C605A to fully buffer the transfer of a cache line. This 
feature is used in copy-back cache mode to allow the CY7C605A 
to simultaneously read a cache line from main memory as it is 
flushing a modified cache line from the cache. This feature is 
also used in write-through cache mode for write accesses to main 
memory. The write buffer avoids stalling the CY7C601A on 
writes to main memory by storing the write data until the physi- 
cal bus becomes available. The write buffer then writes the data 
to memory as a background task. 

The CY7C605A supports the SPARC Mbus standard bus inter- 
face. The Mbus is a peer level, high-speed, 64-bit, multiplexed 
address and data bus that supports a full peer level protocol (i.e., 
multiple bus masters). The Mbus transfers data in transaction 
sizes from 1 to 128 bytes. These data transfers are performed in 
either burst or non-burst mode, depending upon size. Data 
transactions larger than eight bytes (one doubleword) are trans- 
ferred in burst mode, which consists of an address phase fol- 
lowed by multiple data phases. Non -burst transactions consist of 
an address phase followed by one data phase, and are used for 
data transactions less than eight bytes. Bus mastership is 
granted and controlled by an external bus arbiter. The bus arbi- 
ter sets bus priorities, and grants access to a bus master. 

Mbus is divided into two levels of implementation: level 1 and 
level 2. Level 1, implemented on the CY7C604A, is the unipro- 
cessor version of Mbus. Level 1 is a subset of level 2, which is 
the multiprocessor version of Mbus. The CY7C605A supports 
level 2 Mbus. Level 2 Mbus includes the IEEE Futurebus cache 
coherency protocol, which has been recognized in the industry as 
a superior method of supporting multiprocessing systems. 

The level 2 Mbus supports direct data intervention, which allows 
a cache system with the up-to-date version of a cache line to di- 
rectly supply the data to another cache system without having to 


first update main memory. Direct data intervention provides a 
significant performance improvement over systems which do not 
support this feature. In addition, the CY7C605A provides sup- 
port for memory systems with reflective memory controllers. A 
memory system with reflective memory control can recognize a 
cache to cache data transaction and automatically update itself 
without delaying the system. Secondary cache controllers are 
also supported by the CY7C605A, which provide a performance 
advantage over systems directly using main memory. 


Memory Management Unit 

The MMU provides virtual to physical address translation with 
the use of an on-chip translation lookaside buffer (TLB). The 
translation lookaside buffer is in reality a full address translation 
cache (ATC) for address translation entries stored from tables in 
main memory. These entries, referred to as page table entries or 
PTEs, contain the mapping information used by the MMU to 
translate the virtual addresses. Addresses presented to the 
MMU for translation are compared against the set of PTEs 
stored in the TLB. All entries in the TLB are simultaneously ac- 
cessed through the use of advanced content addressable memory 
(CAM) technology. If a match for the virtual address and con- 
text is found in a valid TLB entry and the access protection is not 
violated, a TLB hit occurs and the address is translated. A virtu- 
al address and context that matches a valid TLB entry but vio- 
lates the memory access protections will cause the CY7C605A to 
generate a memory exception to the CY7C601A. If the TLB en- 
tries do not match the address and context, or the TLB entry is 
invalid, then a TLB miss occurs. The MMU responds to the 
TLB miss by initiating a table walk to find the correct PTE 
stored in main memory for the virtual address. 

The MMU uses a tree-structured table walk algorithm to find 
page table entries not found in the TLB. The table walk is a 
search through a series of tables in main memory for the PTE 
corresponding to a virtual address. The table walk uses a series 
of four tables. These tables are: the context table, the level 1 
table, the level 2 table, and the level 3 table. The table walk uses 
the context pointer register as a base register and the context 
number as a offset to point to an entry in the context table. At 
any address, the MMU finds either a PTE, which terminates its 
search, or a page table pointer (PTP). A PTP is a pointer used in 
conjunction with a field in the virtual address to select an entry 
in the next level of tables. The table walk continues searching 
through levels of tables as long as PTPs are found pointing to the 
next table. The table walk terminates when a PTE is found, or 
an exception is generated if a PTE is not found after accessing 
the level 3 table. An exception is also generated if the table walk 
finds an invalid or reserved entry in the page tables. 

Upon finding the PTE, the CY7C605A stores it in an available 
TLB entry and translates the corresponding virtual address. The 
table-walk processing is implemented in the CY7C605A hard- 
ware. It is self-initiated, and is transparent to the user. 



Cache Controller 

The cache controller provides cache memory access control for a 
64-Kbyte direct-mapped virtual cache. The cache controller per- 
forms this task by comparing memory accesses against the address 
and status entries in a cache tag memory. The CY7C605A pro- 
vides two separate cache tag memories for access comparison. 
Cache memory accesses from the processor are compared against 
the processor virtual cache tag (PVTAG) memoiy. Bus snooping 
operations are compared against the Mbus physical cache tag 
(MPTAG) memory. The use of two cache tag memories allows the 
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cache controller to service processor cache accesses concurrently 
with bus snooping cache tag accesses. This feature of the 
CY7C605Aprovides significant performance improvements over 
cache systems sharing a single cache tag memory between the pro- 
cessor cache access and the bus snooping operations. Single cache 
tag systems typically must stall the processor when a bus snooping 
operationis required, causing serious performance degradation. 

The cache controller is designed to use two CY7C157A cache 
storage units for the cache memory. These cache RAMs are 
16-Kbyte x 16 SRAMs with on-chip address and data latches and 
timing control. TwoCY7C157As and one CY7C605 A comprise 
an entire 64-Kbyte cache system with physical bus interface and 
read and write buffers. 

The cache is organized as 2048 cache lines of 32 bytes each. The 
CY7C605A has 2048 cache tag entries in both the PVTAG and 
MPTAG, one entry in each cache tag memory per cache line. Ad- 
dressing for the virtual cache is provided directly from the virtual 
address bus. The virtual address field (VA(15:5)) selects one of 
the 2048 lines of the cache. This address field also selects the 
cache tag entry in the PVTAG dedicated to the selected cache line. 
A cache hit occurs when the upper sixteen bits of the virtual ad- 
dress and the context register match with the virtual address and 
contextstored in the selected cache tag entry in PVTAG. The low- 
est five bits of the virtual address bus (VA(4:0)) select one of the 
32 bytes in the cache line. Cache data replacement is always per- 
formed by replacing cache lines. 

The cache is designed to provide data with every read access as- 
serted on the virtual bus, regardless of the cache controller. The 
CY7C605A controls cache read access by halting the CY7C601 if 
a cache hit is not detected by the cache controller. The cache con- 
troller then reads the new cache line from main memoiy, and sup- 
plies the correct data to the CY7C601 A. After t he cor rect data is 
latched into the CY7C601A by strobing the MDS signal, the 
CY7C601 Ais released and execution proceeds normally. 

Writes to the cache are controlled by the CY7C605A, which de- 
codes the lowest two bits of the virtual address, the SIZE(1:0) sig- 
nal, and checks for a cache hit to enable the correct cache byte 
write enable signals. If a ca che write hit occurs, the CY7C605A 
decodes the correct CBWE signals for the write access, and out- 
puts these to the CY7C157 cache RAM write enables. If the cache 
mode is set to write-through (see Cache Modes), the write data is 
also written to main memory. If a write cache miss occurs for 
write-through cache mode, the data is written to main memory 
and the cache is not updated. If the write cache miss occurs during 
copy-back cache mode (see Cache Modes), the cache line is 
fetched from main memory. If the cache line stored in the cache 
when the write cache miss occurred has been modified, the old 
cache line is written to main memory before the cache line is re- 
placedby the new data. After the cache line has been replaced, the 
write access is enabled by the CY7C605A. 


Cache Tag 

The CY7C605A features two separate cache tag arrays: the pro- 
cessorvirtual cache tag memory (PVTAG) and the Mbus physical 
cache tag memory (MPTAG). Cache controllers using only one 
cache tag array must delay the processor when bus snooping re- 
quires access to the cache tags. The inclusion of two independent 
cache tag memories allows the CY7C605A to support processor 
accesses to cache while simultaneously performing bus snooping 
on the Mbus. 

Cache Modes 

The cache can be programmed for either write-through with no 
write allocate or copy-back with write allocate. The two cache 
modes differ in how they treat cache write accesses. 
Write-through cache mode causes write hits to the cache to be 
written to both cache and main memory. Write-through write 
cache misses will only update main memory and will not modify 
the cache. 

A write access in copy-back mode will modify the cache only. The 
writing of the modified cache line to main memory is deferred un- 
til the cache line is no longer required. Copy-back cache mode has 
the advantage of reducing traffic on the system bus. Bus traffic is 
reduced since all updates to memory are deferred and are subse- 
quently performed only as absolutely required. In addition, all 
such data transfers are made utilizing the more efficient burst 
mode. The following describes the two cache modes in detail. 

Write-through mode with no Write Allocate 

For write-through cache mode, write access cache hits cause both 
the cache and main memory to be updated simultaneously. A 
write access cache miss causes only main memory to be updated 
(no write allocate). Write-through caching mode normally re- 
quires a processor to delay during a write miss while the data is 
written to main memory. The CY7C605 A provides write buffers 
to prevent this delay in most cases. The write buffers store the 
write access and write the data to main memory as a background 
task. 

During read access cache hits, the cached data is read out and 
supplied to the CY7C601A. In the case of a read access cache 
miss, a cache line is fetched from main memory to load into the 
cache and the required data is supplied to the CY7C601A. 

Copy-back mode with Write Allocate 

When the cache is configured for copy-back mode, only the cache 
is updated on write access cache hits (i.e., main memory is not up- 
dated). The modified bit of the cache tag for the cache line is set 
on a copy-back write access (write hit or after a write miss is cor- 
rected). During write access cache misses, if the selected cache 
line is clean (not modified), a cache line is fetched from main 
memory to load into the cache and only the cache is updated. If 
the selected cache line is modified, the selected cache line is 
flushed out to update main memory. The CY7C605A 
simultaneouslyfetches the new cache line from main memory and 
stores it into the read buffer as it flushes the modified cache line 
from the cache and stores it into its write buffer. After the modi- 
fied cache line has been flushed, the CY7C605 A writes the modi- 
fied cache line out of its write buffer into main memory while the 
new cache line is stored into the cache memory from the read 
buffer. 

During read access cache hits, the cached data is read out and 
supplied to the CY7C601A. During read access cache misses, if 
the selected cache line is clean (not modified), a cache line is 
fetched from main memory to load into the cache. If the selected 
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cache line is modified, the selected cache line is flushed out to the 
CY7C605A write buffer, and a new cache line is fetched from 
main memory and stored into the read buffer. The new cache line 
is then stored in the cache from the read buffer, while the modified 
cache line stored in the write buffer is written out to main memory. 

Multiprocessing Support 

The CY7C605A is specifically designed to support multiproces- 
sing systems. The CY7C605A accomplishes this by providing 
features necessary to maintain cache coherency with a second-le- 
vel memory system (typically main memory or a secondary 
cache) and other caching systems on the shared bus. 

The CY7C605A supports two modes of caching: write-through 
and copy-back. Write-through caching mode modifies main 
memory with each write access to the cache. This avoids the is- 
sue of lack of coherency between the individual cache systems 
and main memory, but greatly increases memory bus traffic. 
The effect of this increased bus traffic is a degrading of the per- 
formance of a multiprocessor system as the processing nodes 
compete for memory bus bandwidth. This problem is greatly re- 
duced when copy-back caching mode is used. 

Copy-back mode holds all changes to a cache line until the line is 
flushed from the cache. This minimizes bus traffic to only those 
transactions necessary to maintain the cache. However, by al- 
lowing the cache line to be modified without updating main 
memory, a problem arises when other processing nodes require 
an up-to-date copy of that memory location. The problem of 
modified cache lines is solved by the enforcement of a cache co- 
herency protocol. 

The CY7C605A implements a cache coherency protocol speci- 
fied by the SPARC reference standard Mbus level-2 interface. 
This protocol is modeled after that used by the IEEE Futurebus. 
In this protocol, each cache line is described by one of five 
states: Invalid (I), Exclusive Clean (EC), Exclusive Modified 
(EM), Shared Clean (SC), and Shared Modified (SM). The fol- 
lowing describes these five cache states: 

Invalid (I): Cache line is not valid. 

Exclusive Clean (EC): Only this cache module has a valid copy 
of this cache line, other than the next level of memory (main 
memory or secondary cache). No other cache module on the 
same level of memory has a valid copy of this cache line. 

Exclusive Modified (EM): Only this cache module has a valid 
copy of this cache line. This cache module is the OWNER of the 
cache line, and has the responsibility to update the next level of 
memory (main memory or secondary cache) and also to supply 
data if any other cache references this memory location. 

Shared Clean (SC): The same cache line may exist in more than 
one cache module. The next level of memory may or may not 
contain a valid copy of this cache line, depending upon whether 
this cache line has been modified in any other cache. 


Shared Modified (SM): The same cache line may exist in more 
than one cache module, but this cache module is the OWNER of 
the cache line. The next level of memory does not have a valid 
copy of this cache line, and this cache module has the responsi- 
bility to update the next level of memory and to supply any other 
cache that may reference this same memory location. 

These five states are described by three state bits (valid (V), 
shared (SH), and modified(M)) in each MPTAG cache tag entry. 
The PVTAG cache tag entries corresponding to the same cache 
lines have two state bits, valid (V) and shared (SH). 

Under write-through cache mode, only the valid and invalid 
states apply to either the MPTAG or PVTAG cache tag entries. 
The shared and modified bits in the MPTAG are ignored by the 
CY7C605A when in write-through mode. 

CY7C605A Registers 

All values in all control registers are read/write (with the excep- 
tion of the implementation and version fields of the SCR). Con- 
trol registers are accessible by use of the alternate space load or 
store instructions with ASI = 4. 


System Control Register (SCR) 

The system control register, as shown in Figure 2, defines the op- 
eration modes for the cache controller and MMU. The following 
describes the functions of the bit fields in the SCR. 

IMPL, VER — The implementation number (SCR(31:28)) and 
the version number (SCR(27:24)) fields are hardwired; they are 
read only fields and writes to those fields are ignored. 

Implementation number field: 0001 
Version number field: 1111 

MID(3:0) — Module Identification number (SCR(18:15)) identi- 
fies the processor module during transactions on the Mbus. This 
four- bit module identification number is embedded in the Mbus 
address phase of all Mbus transactions initiated by the 
CY7C605A. 

BM — Boot-mode bit (SCR(14)) indicates the system is in boot 
mode. This bit is set to 1 to indicate boot mode. This bit is auto- 
matically set upon power-on reset. 

C — Cacheable bit (SCR(13)) indicates whether the access is 
cacheable or not when the MMU is disabled. This bit is set to 1 
if accesses on the physical bus (with the MMU disabled) are to 
be considered cacheable. 

MR — Memory Reflection (SCR(ll)) indicates whether the main 
memory system on the Mbus supports memory reflection. MR 
affects the status of the MTAG cache tag bits. 

CM — Cache-mode bit (SCR(10)) indicates whether the cache is 
operating under write-through no write allocate policy or 
copy-back write allocate policy. This bit is set to 1 to enable 
copy-back cache mode. Setting this bit to 0 will enable 
write -through cache mode. 



IMPL 

VER | 

RSV 

MID(3:0) |BM 

c |rsv|mr 

CM 

RSV 

O 

m 

RSV 

nf|me 


31 28 27 24 23 19 18 15 14 13 12 11 10 9 8 7 2 1 0 


IMPL = Specific Implementation of the MMU 

VER = Version of Specific Implementation (typically mask revision) 

MID(3:0) = Module Identifier (3:0) 

BM = Boot Mode 

C = Cacheable (when MMU disabled) 


MR = Memory Reflection 
CM = Cache Mode 
CE = Cache Enable 
NF = No Fault 
ME = MMU Enable 
RSV = Reserved 


Figure 2. System Control Register (SCR) 
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CE — Cache-enable bit (SCR(8)) indicates whether the virtual 
cache is enabled or not. This bit is set to 1 to enable the cache con- 
troller. 

NF — No- fault bit (SCR(l)) prevents supervisor data accesses 
from signaling data faults to the CY7C601 A. When the NF bit is 
set, exception-generating logic (in both the TLB and the table 
wal k) does n ot indicate supervisor data faults to the CY7C601A 
(via MEXC), but status and address information is recorded in the 
SFSR and SFAR registers as in normal data access operations. 
When the NF bit is not set, the CY7C605A reports the supervisor 
dataexceptions. 

ME — MMU-enable bit (SCR(O)) indicates whether the MMU is 
enabled or not. This bit is set to 1 to enable the MMU. 

On power-on reset, all writeable control bits except the BM bit are 
cleared. This sets the CY7C605A into the following state: cache 
disabled(CE = 0), write-through mode (CM = 0),non-cacheable 
(C = 0), boot-mode enabled (BM = 1), no fault disabled (NF = 
0), and MMU disabled (ME = 0). 


Context Table Pointer Register (CTPR) 

The context table pointer points to the context table in physical 
memory. The table is indexed by the contents of the context regis- 
ter. The context table pointer appears on bits 35 through 14 of the 
Mbus (MAD(35:14)) during the first fetch of TLB miss process- 
ing. Once the root pointer is cached in the PTPC (page table 
pointer cache), no fetching of the root pointer is required until the 
context is changed (see Figure 3). 


CTP 


RSV 


31 

CTP = Context Table Pointer 


10 9 0 


RSV = Reserved 


Figure 3. Context Table Pointer Register 


c 

RSV 

Lvdr 

SIR 

RSV 

31 

RSV = Reserved 

3 2 

1 

0 


WDR = Watchdog Reset 
SIR = Software Internal Reset 

Figure 5. Reset Register 


Root Pointer Register (RPR) 

The RPR is the context level table page table pointer (PTP) and is 
cached in the page table pointer cache. 


RP 


RSV 


V 


31 


6 5 10 


RP = Root Pointer 
RSV = Reserved 
V = Valid 


Figure 6. Root Pointer Register 

On power-on reset, the V bit is cleared. When the current context 
is changed by writing to the context pointer register (CXR), the V 
bit of the RPR is cleared. The V bit is also cleared when the CTPR 
register is written. 


Instruction access PTP (IPTP) 

The IPTP is the instruction access level 2 table page table pointer 
(PTP) and is part of the page table pointer cache. Upon power-on 
reset, the V bit is cleared. 


IPTP 


RSV 


31 


4 3 


1 0 


IPTP = Instruction Access PTP 
RSV = Reserved 


Context Register (CXR) 

The context register defines a virtual address space associated 
with the current process. The CXR is a twelve-bit register that 
supports 4096 contexts. This register is used to define the current 
contextfor the CY7C605A. Nearly all CY7C605A operations are 
dependentupon matching the value of this register to a cache tag 
entry or TLB entry. 


V = Valid 

Figure 7. Instruction Access PTP Register 
Data access PTP (DPTP) 

The DPTP is the data access level 2 table page table pointer (PTP) 
and is a register in the page table pointer cache. Upon power-on 
reset, the V bit is cleared. 


RSV 

CXN 


DPTP 

RSV 

□ 


31 


12 11 


CXN = Context Number 


31 


4 3 


1 0 


DPTP = Data Access PTP 


RSV = Reserved 


RSV = Reserved 


Figure 4. Context Register 
Reset Register (RR) 

The RR register contains information regarding whether watch 
dogreset (WDR) or Software Internal Reset (SIR) occurred. This 
is a read/write register, and setting the software internal reset bit 
(SIR) or the software external reset (SER) causes the correspond- 
ing reset. Upon power-on reset, the WDR, SIR, and SER bits in 
the RR will be cleared. Reading the RR will also clear these bits. 


V = Valid 

Figure 8. Data Access PTP Register 


Index Tag Register (ITR) 

The ITR contains the tag (indexl and index2) fields of the IPTP 
and DPTP entries. 


ITAG 

RSV 

DTAG 

RSV 


31 18 17 16 15 210 

RSV = Reserved 

ITAG = Instruction Access PTP Tag 
DTAG = Data Access PTP Tag 


Figure 9. Index Tag Register 




CY7C605A 



S^^ONDUCTCS 


TLB Replacement Control Register (TRCR) 

The TRCR contains the replacement counter (RC) and Initial Re- 
placement Counter (IRC) fields as shown in Figure 10. These 
fields are used in order to support random replacement and to 
support locking capabilities of the TLB. On power-on reset, both 
the RC and IRC fields are initialized to zero. 


RSV 

RC 

RSV 

IRC 

31 14 

13 8 

7 6 

5 0 


RSV = Reserved 

RC = Replacement Counter 

IRC = Initial Replacement Counter 

Figure 10. TLB Replacement Control Register 


Synchronous Fault Status Register (SFSR) 

The synchronous fault status register, illustrated in Figure 11, con- 
tains fault-associated information for synchronous faults. Syn- 
chronous faults are faults that occur during an integer unit access 
of memory. Synchronous faults include almost all possible faults 
for the CY7C605A. This type of fault is synchronous to the opera- 
tions of the CY7C601A. For the CY7C605A, this fault type cov- 
ers all cases except those caused by delayed writes of data stored in 
the write buffers. These faults are asynchronous to the operation 
of the CY7C601 A, and are named asynchronous faults. 

An example of a synchronous fault is a privilege violation fault 
caused by attempting an unauthorized memory access. Upon en- 
countering a synchron ous fault, the CY7 C605A asserts the 
MEXC signal, along with MHOLD and M DS. Sync hronous faults 
are the only exception type that assert the MEXC signal. 

The uncorrectable error (UE), timeout error (T O), and bus error 
bits (BE) re port error status as encoded in the MERR, MRTY, 
and MRDY signals. (Refer to the section on Mbus for further in- 
formation.) The level bits (L) describe the level in a table walk 
process at which the fault occurred (if applicable). 


RSV 

UC 

TO 

BE 

1 L I 

1 AT 1 

1 FT 1 

FAV 

OW 

31 13 

12 

11 

109 8 7 5 

4 2 

1 

0 


RSV = Reserved 
UC = Uncorrectable Error 
TO = Time Out Error 
BE = Bus Error 


L = Level 
AT = Access Type 
FT = Fault Type 
FV = Fault Address Valid 
OW = Over Write 


Figure 11. Synchronous Fault Status Register 

The access type bits (AT(2:0)) describes the access type that 
caused the fault. This field specifies user/supervisor access and 
whetherthe access is load or store of data or instruction. The fault 
address valid bit is set when the address in the synchronous fault 
addressregister (SFAR) is a valid fault address. The over-write bit 
(OW) is set in the case of a double fault where the fault status 
storedin the SFSR does not correspond with the fault first trapped 
on by the CY7C601A. 

Synchronous Fault Address Register (SFAR) 

The synchronous fault address register contains the faulted virtual 
address. 


SFA 


31 0 

SFA = Synchronous Fault Address 


Figure 12. Synchronous Fault Address Register 


Asynchronous Fault Status Register (AFSR) 

Asynchronousfaults are those faults caused by a delayed memory 
access initiated by the CY7C605A. This type of error can only be 
caused by a delayed write to main mem ory initia ted by the write 
buffer. Asynchronous faults cause the CMER signal to be as- 
serted, which can be used as an interrupt to the CY7C601A. 

The UC, TO, and BE bits are identical to tho se in the SFSR. T hey 
are set b y the information encoded into the MERR, MRTY, and 
MRDY signals of the Mbus. The asynchronous fault address bits 
provide the upper four bits of the physical address not captured in 
the asynchronous fault address register (AFAR), which is a 
thirty-two bit register. 


RSV 

UC 

TO 

BE 

RSV 

AFA(35:32) 

| RSV | 

AFO 

31 13 

12 

11 

109 8 7 4 

3 1 

0 


RSV = Reserved BE = Bus Error 

UC = Uncorrectable Error AFA = Asynchronous Fault Address 

TO = Time Out Error AFO = Asynchronous Fault Occurred 

Figure 13. Asynchronous Fault Status Register 

The Asynchronous Fault Occurred bit (AFO) is set when an 
asynchronousfault is encountered. Once the Asynchronous Fault 
Occurred (AFO) bit is set, no further asynchronous faults are re- 
corded until the AFO bit is cleared, which is accomplished by 
reading the asynchronous fault address register (see Figure 13). 
On power-on reset, the UC, TO, BE, and AFO bits in the AFSR 
will be cleared. Reading the AFSR will also clear these bits. 



Asynchronous Fault Address Register (AFAR) 

The AFAR contains bits 31 - 0 of the physical address for asynch- 
ronous faults (bus errors). Asynchronous faults can occur during 
delayedwrite accesses or during background cache line flush oper- 
ations in copy-back mode (see Figure 14). The address in the 
AFAR is concatenated with the four AFA bits in the AFSR to de- 
fine the entire 36-bit physical address. 


AFA 


31 0 


AFA = Asynchronous Fault Address 
Figure 14. Asynchronous Fault Address Register 


8-35 


RISC 




CY7C605A 



tjs CYPRESS 
T SEMICONDUCTOR 


Virtual Bus Signals 

CSEL 


Cache RAM Signals 

CBWE(3:0) 

CROE ^ 

A(1:0) 

Misc. Signals 

m CLK 1 

A(1 5:2) 

A(31:16) 

ASI (0:5) 

CY7C605A 

* TOE 

_ D(31:0) 

I POR 1 

SIZE(0:1) 

m : 1 

Mbus Signals 
MAD(63:0L 
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WE 

MAS 

LDSTO ~ 

MERR 

SNULL 

INULL ~ 

MRTY 

t MRDY 

FNULL ~ 

ERROR " 

MBR 

€ MHOLD 

MBG 

MDS 

MBB 

~ MEXC 


CMER 


MlH 

IRS? 



^ VfNT 

- — 


Figure 15. CY7C605A Pin Configuration 

Pin Definitions 

The functional pinout is shown in Figure 15. Note that all 
three-state output signals are driven to their inactive state before 
they are released to three-state. 


Virtual Bus Signals 


Signal 

Name 

I/O 

Description 

A(31:16) 

I 

Virtual Address bus. A(31:16) are input sig- 
nals during normal read/write accesses and 
are latched into the CY7C605A on the rising 
edge of clock. 

A(15:2) 

I/O 

Virtual Address bus. Three-state input/out- 
put signals. A(15:2) are input signals during 
normal read/write accesses and are latched 
into the CY7C605A on the rising edge of the 
clock. They are output signals during cache 
line loads into the cache RAM and modified 
cache-line reads from the cache RAM. 

A(1:0) 

I 

Virtual Address bus. A(1:0) are input signals 
during normal read/write accesses and are 
latched on the rising edge of clock. 


Virtual Bus Signals (continued) 


Signal 

Name I/O Description 


ASI(5:0) 


D(31:0) 


ERROR 


FNULL 

INULL 

lOE 


IRST 

LDSTO 


I Address Space Identifiers. The ASI bits are 
used to: 

1. Identify various types of accesses (user/ 
supervisor, instruction/data) 

2. Access CY7C605A registers 

3. Initiate MMU flush/probe operation 

4. Identify cache flush operations 

5. Recognize diagnostic operations 

6. Recognize pass physical address space 

I/O Virtual Data bus. Three-state input/output 
signals. D(31:0) are input signals during 
CY7C601 A normal write accesses, modified 
cache-line reads from the cache RAM, 
CY7C605A register writes, or CY7C605 A 
diagnostic accesses. They are output signals 
during cache line loads into cache RAM, 
CY7C605A register reads, or CY7C605A 
diagnosticaccesses. 

I Error (active LOW) signal from the 

CY7C601. When this signal is asserted, it 
indicates the CY7C601A has halted due to 
entering the error state. The CY7C605A 
reads this signal and initiates a watch dog re- 
set. 

I Floating point unit NULLification cycle (ac- 

tive HIGH). When FNULL is active, the cur- 
rent access will be ignored. 

I Integer unit NULLification cycle (active 

HIGH). When INULL is active, the current 
access will be ignored. 

I/O Integer unit Output Enable (active LOW). 
Three-state i nput/o utp ut. Thi s signal is con- 
nected to the AOE and DOE inp uts o f the 
CY7C601A. When asserted, the IOE will 
place the address (A(31:0)), address space 
identifiers (ASI(7:0)), and data (D(31:0)) 
drivers of the CY7C601 in a three-state con- 
dition. 

0 Integer unit Reset (active LOW) is asserted 
to reset integer unit. This signal is continual- 
ly driven HIGH or LOW. 

1 Load Store Atomic operation indicator (ac- 
tive HIGH). Asserted by the CY7C601 dur- 
ing atomic load store cycles and is sampled by 
the CY7C605A on the rising edge of the 
clock. 
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Virtual Bus Signals 


Signal 

Name 

I/O 

Description 

MDS 

o 

Memory Data Strobe (active LOW) is as- 
serted for one clock to strobe data into the 
CY7C601 during a cache miss. MHOLD 
must be LOW when MDS is asserted. It is 
driven off of the falling edge of the clock. 

This is a three-state output. 

MEXC 

o 

Memory Exception (active LOW) is asserted 
for one clock whenever a privilege or protec- 
tion violation is detected. MHOLD and 

MDS must be LOW when MEXC is asserted. 
This is a three-state output. 

MHOLD 

o 

Memory Hold (active LOW) is asserted by 
the CY7C605A whenever it requires addi- 
tional time to complete the current access, 
such as during cache miss. It is driven off of 
the falling edge of the clock. 

RD 

I 

Read cycle indicator (active HIGH). As- 
serted by the CY7C601A during read cycles 
and is sampled by the CY7C605A on the ris- 
ing edge of the clock. This signal is also used 
to generate cache output enable (CROE). 

SIZE(1:0) 

I 

SIZE of access indicator. Specifies the data 
width of the CY7C601A access and is 
sampled by the CY7C605A at the rising edge 
of the clock. 

SNULL 

I 

System NULLification cycle (active HIGH). 
When SNULL is active, the current access 
will be ignored. 

WE 

I 

Write Enable to indicate write cycle (active 
LOW). Asserted by the CY7C601A during 
write cycles and is sampled by the CY7C605A 
on the rising edge of the clock. This signal is 
also used to generate cache byte write enables 
(CBWE(3:0)). 

VINT 

I/O 

Virtual INTervention. Three-state input/out- 
put (active LOW). Used by the CY7C605A 
when in multichip mode to interrupt activity 
on the virtual bus for snooping. 

Mbus Signals 

Signal 

Name 

I/O 

Description 

CMER 

o 

CMU Error (active LOW). This open-drain 
signal is asserted if any bus error has oc- 
curred during writes to main memory. A sys- 
tem can use this signal to cause an interrupt. 
This signal has the same timing specifications 
as the Mbus control signals. 

MAD 

(63:0) 

I/O 

Mbus Address and Data (three-stated bus). 
During the address phase of a transaction 
MAD(35:0) contains the physical address 


PA(35:0). The remaining signals 
MAD(63:36) during the address phase of the 
transaction contains the transaction asso- 
ciated information as shown below: 


Mbus Signals (continued) 


Signal 

Name 


MAS 


MBB 


I/O Description 


MADf39:36t 

Transaction Tvpe 

OH 

Mbus write 

1H 

Mbus read 

2 H 

Coherent invalidate 

3 H 

Coherent read 

4 H 

Coherent write and 
invalidate 

5 H 

Coherent read and 
invalidate 

6-FH 

Reserved 

MAD (42:40! 

Transaction Size 

0 

Byte (8 bits) 

1 

Halfword (16 bits) 

2 

Word (32 bits) 

3 

Doubleword (64bits) 

4 

16 Bytes* 

5 

32 Bytes 

6 

64 Bytes* 

7 

128 Bytes* 


* Not supported by the CY7C605A. 


MAD(43) (MC) Mbus Cacheable (active 
HIGH). Indicates the current Mbus transac- 
tion is cacheable. 

MAD(45) (MBL) Mbus Boot Mode/Local 
indicator. MBL is HIGH during the address 
phase of boot mode transactions. The instruc- 
tion fetch and data accesses to the Mbus 
while the MMU is disabled in boot mode are 
considered BOOT MODE transactions. The 
data transactions on the Mbus required for 
load/store alternate instructions with ASI = 1 
are considered LOCAL transactions. 

MAD(63:46) Reserved during address phase 
(driven HIGH). 

During the data phase of the transaction the 
MAD(63:0) lines contain the 64 bits of data 
being transferred. 

I/O Mbus Address Strobe (active LOW). As- 
serted by the bus master during the first cycle 
of every bus transaction to indicate the ad- 
dress phase of that transaction. This signal is 
bidirectional on the CY7C605A. 

I/O Mbus Bus Busy (active LOW) asserted by the 
current Mbus master during an entire trans- 
action and, if required, during both the read 
and write transactions of indivisible accesses. 
The p otential bus master devices sample 
MBB in order to obtain bus mastership as 
soon as the current master releases the bus. 
This is a three-state output. 



8-37 


RISC 



CYPRESS 

SEMICONDUCTOR 


CY7C605A 


Mbus Signals (continued) 

Signal 

Name I/O Description 

MBG I Mbus Bus Grant (active LOW). Asserted by 

external arbiter when the Mbus is granted to 
a master. This signal is continually driven. 

MBR O Mbus Bus Request (active LOW). Asserted 

by potential Mbus master devices to acquire 
bus mastership. This signal is continually 
driven. 

MERR I Mbus Error (active LOW). Asserted or de- 

asserted by an Mbus slave during every data 
phase of a transaction. This signal is to be 
three-stated when released. 

MIH I/O Memory INhibit (active LOW). Asserted by 

the CY7C605A for Mbus transactions where 
the cache owns the data that has been re- 
quested on the Mbus. This signal is moni- 
tored during bus snooping by the CY7C605A. 

MRDY I/O Mbus Ready (active LOW). Asserted or de- 

asserted by an Mbus slave during every data 
phase of a transaction. This signal is asserted 
by the CY7C605A during direct data inter- 
vention operations This signal is to be 
three-stated when released. 

MRTY I Mbus Retry (active LOW). Asserted or de- 

asserted by an Mbus slave during every data 
phase of a transaction. This signal is to be 
three-stated when released. 


MERR 

MRDY 

MRTY 

Action 

H 

H 

H 

Nothing 

H 

H 

L 

Relinquish 
and Retry 

H 

L 

H 

Data 

Strobe 

H 

L 

L 

Reserved 

L 

H 

H 

Bus Error 

L 

H 

L 

Time Out 

L 

L 

H 

Uncorrect- 
able Error 

L 

L 

L 

Retry 


MSH I/O Memory SHared (active LOW). Asserted by 

the CY7C605A after detecting a data request 
on the Mbus for which the CY7C605A has a 
copy. This signal is monitored by the 
CY7C605A during bus snooping. 

POR I Power-On Reset (active LOW). ThePOR 

initializes all on-chip logic to a known state, 
invalidates all the TLB entries, and all cache 
tag entries. It must be asserted for a mini- 
mum of 8 clocks. It a lso cau ses the 
CY7C605A to assert IRST to reset the 
CY7C601A. 


Cache RAM Signals 

Signal I/O Description 

Name 

CBWE O Cache Byte Write Enables (active LOW). 

(3:0) During normal write operations, certain byte 

enable signals are asserted depending upon 
the size and A(1:0) inputs. During a cache 
line load all four byte enable signals are as- 
serted. These signals can also be driven by 
using a store alternate instruction with ASI = 
F H. This feature is supported for diagnostic 
purposes. This out put is con tinually driven 
(not three-stated). CBWEO cont rols the 
most significant byte (MSB) and CBWE3 
controls the least significant byte (LSB). 


CROE 

O 

Cache RAM Output Enable (active LOW). 
Asserted during normal read operations with 
ASI = 8, 9, A, B and during modified cache 
line read operations. This signal is also as- 
serted during cache data read operations with 
ASI = F for diagnostic purposes. This signal 
is continually driven. 

Miscellaneous Signals 

Signal 

Name 

I/O 

Description 

CLK 

I 

System Clock. This is the same clock used by 
the 7C601 integer unit. 

CSEL 

I 

Chip Select (active LOW). In multi-CMU 


systems, CSEL on each CY7C604A is con- 
nected to different address lines (any one 

from A(31:16)) to initialize the Multichip 

Configuration. In single-CMU systems, CSEL 
should be connected to ground in order to 
permanently e nable th e CY7C604A. In multi- 
CMU systems, CSEL should be connected to 
ground or Vcc through a resistor during 
power-on reset. This is required in order to 
enalbe only one boot mode CMU. 

TOE I Test Output Enable (active LOW). This sig- 

nal is used (when high) to thre e-state all out- 
put drivers of the CY7C605A. TOE 
SHOULD BE TIED LOW DURING NOR- 
MAL OPERATION. It is used to isolate the 
CY7C605A from the rest of the system for 
debugging purposes. 


Document#: 38-R-10006-A 


8-38 



CY7C611A 


y SEMICONDUCTOR 32-Bit RISC Controller 


Features 

• SPARC® processor optimized for em- 
bedded control applications 

• Reduced Instruction Set Computer 
(RISC) architecture 

— Simple format instructions 
— Most instructions execute in a 
single cycle 

• Very high performance 

— 40-ns instruction cycle with 4-stage 
pipeline 

— 18 sustained MIPS at 25 MHz 

— 240-ns worst-case interrupt re- 
sponse 


• 136 32-bit registers 

— Eight overlapping windows of 24 
registers each 

— Dividing registers into seperate 
register banks allows fast context 
switching 

— 8 global registers 

• Hardware pipeline interlocks 

• 16 prioritized interrupts levels 

• Large address space 

— 24-bit address space 

— 3-bit address space indentifier 

• Multitasking support 

— User/supervisor modes 


— Privileged instructions 

• Artificial intelligence support 

• Multiprocessing support 

• High-performance floating-point pro- 
cessor interface 

— Concurrent execution of float- 
ing-point instructions 

• 0.8-micron 2-layer metal CMOS tech- 
nology 

• 160-pin quad flat package 

• Power 

— 3 watts maximum 


Logic Block Diagram 


Pin Configuration 



ASI(2:0) 

SIZE(1:0) 

MAO 

D(31 :0) _ 

MDS 

MHOLDA 

MHOLDB 

BHOLD 

TOE 

MEXC 

RESET 

ERROR 

RD 

WE 

WRT 


CY7C61 1 A 
SPARC 
INTEGER 
UNIT 


INSTRUCTION/DATA 


FHOLD 

FEXC 

FXACK 

FCC(1 :0) 

FCCV 

FINS1 

FINS2 

FPSYN 

FLUSH 

INST 

LOCK " 

INULL 

LDSTO 

INTACK 

IRL(3:0) 

„ CLK 


Selection Guide 




CY7C611A-25 

Maximum Operating Current (mA) 

Commercial 

600 


SPARC is a registered trademark of SPARC International, Inc. 
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Overview 

The CY7C611A controller is a high-speed CMOS 
implementation of the SPARC 32-bit RISC architecture 
processor optimized for embedded control applications. RISC 
architecture makes possible the creation of a processor which can 
execute instructions at a rate of one instruction per processor 
clock. The CY7C611A supports a tightly-coupled floating-point 
coprocessor capable of executing at a rate of 4-5 MFLOPS. The 
CY7C611A SPARC controller provides the following features: 

Simple instruction format. All instructions are 32 bits wide and 
aligned on 32-bit boundaries in memory. Three basic instruction 
formats feature uniform placement of opcode and address fields. 

Register intensive architecture. Most instructions operate on 
either two registers or one register and a constant, and place the 
result in a third register. Only load and store instructions access 
off-chip memory. 

Large windowed register file. The processor has 136 on-chip 
32-bit general purpose registers. Eight of these are global 
registers. The remaining 128 registers can be configured as four 
separate non-overlapping register banks or as eight overlapping 
sets of 24 registers each. The first configuration allows for 
extremely fast context switch times and the second provides for 
very low overhead procedure calls. The actual configuration and 
use of the registers is determined by the user’s application. 

Delayed control transfer. The processor always fetches the next 
instruction after a control transfer, and either executes it or 
annuls it depending on the state of a bit in the control transfer 
instruction. This feature allows compilers to rearrange code to 
place a useful instruction after a delayed control transfer and 
thereby take better advantage of the processor pipeline. 

Concurrent floating point. Floating-point instructions can 
execute concurrently with each other and with non-floating-point 
instructions. 

Fast interrupt response. Interrupt inputs are sampled on every 
clock cycle and can be acknowledged in one to three cycles. The 
first instruction of an interrupt service routine can be executed 
within six to eight cycles of receiving the interrupt request. 

The 7C600 Family 

The SPARC processor family consists of the CY7C601A and 
CY7C611A integer units and the CY7C602A floating-point unit. 
The CY7C601A and CY7C611A integer units are a high-speed 
implementation of the SPARC architecture, and are binary 
compatible with all SPARC processors. The CY7C602A is a 
high-performance floating-point unit that allows floating-point 
instructions to execute concurrently with the CY7C601A or the 
CY7C611A. 

The CY7C611A is designed for embedded control and 
application specific systems. The CY7C611 A communicates with 
external memory via a 24-bit address bus and a 32-bit data / 
instruction bus. In many dedicated controller applications, the 
CY7C611A can function by itself with high-speed local memory. 
The CY7C611A retains the signals supplied on the CY7C601A 
for discrete implementations of cache systems. The CY7C157A 
cache storage unit can be used with the CY7C611A to provide a 
zero wait-state memory system with no glue logic. The CY7C289 
registered PROM provides a zero wait-state PROM memory for 
most accesses and requires no glue logic for interfacing to the 
CY7C611A. 


Floating-Point Coprocessor Interface 

The CY7C611A is the basic processing engine which executes all 
of the instruction set except for floating-point operations. The 
CY7C602A and CY7C611A operate concurrently. The 
CY7C602A recognizes floating-point instructions and places 
them in a queue while the CY7C611A continues to execute 
non-floating point instructions. If the CY7C602A encounters an 
instruction which will not fit in its queue, the CY7C602A holds 
the CY7C611A until the instruction can be stored. The 
CY7C602A contains its own set of registers on which it operates. 
The contents of these registers are transferred to and from 
external memory under control of the CY7C611A via floating- 
point load/store instructions. Processor interlock hardware hides 
floating-point concurrency from the compiler or assembly 
language programmer. A program containing floating-point 
computations generates the same results as if instructions were 
executed sequentially. 

Multitasking Support 

The CY7C611A supports a multitasking operating system by 
providing user and supervisor modes. Some instructions are 
privileged and can only be executed while the processor is in 
supervisor mode. Changing from user to supervisor mode 
requires taking a hardware interrupt or executing a trap 
instruction. 

Interrupts and TVaps 

The CY7C611A supports both asynchronous traps (interrupts) 
and synchronous traps (error conditions and trap instructions). 
The occurrence of a trap causes the CY7C611A to fetch the 
beginning address of the trap routine from a trap table. The base 
address of the trap table is specified by a trap base register and 
the offset is a function of the trap type. After fetching the trap 
routine address, program control jumps to the trap routine. 
Traps are taken before the current instruction is executed and can 
therefore be considered to occur between instructions. 

Registers 

The following sections provide an overview of the CY7C611A 
registers. The CY7C611A has two types of registers; working 
registers (r registers), and control registers. The r registers 
provide storage for processes, and the control registers keep track 
of and control the state of the CY7C611A. 

Special r Registers. The utilization of four r registers is partially 
fixed by the instruction set. Global register r[0] is dummy 
register; it returns the value “0” when it is used as a source 
register, and it is not modified when used as a destination 
register. This feature makes the most common value easily 
available and eliminates the need for a clear register instruction. 
Another r register fixed by the instruction set is r[15]. Upon 
executing a CALL instruction, the address of the CALL 
instruction is written into r[15]. Upon entering a trap routine, 
registers r[17] and r[18] contain the PC and nPC. 

r Register Addressing, r registers r8 through r31 are addressed 
internally using the register number and current window pointer 
(CWP) field of the processor status register (PSR; see next 
section). The CWP is essentially an index field for r register 
addressing, and acts as a pointer to a group of 24 registers. Figure 1 
illustrates r register addressing using the CWP. Incrementing or 
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Figure 1. CWP register addressing 



Registers (continued) 

decrementing the CWP changes the register offset by 16, thereby 
causing the register addressing to overlap by eight registers. This 
allows r24 through r31 of the current window to act as r8 through 
rl5 of the previous window. Registers rO through r7 do not use the 
CWP to address them, therefore they are global in nature. 

The window invalid mask register (WIM) is used to disallow 
selected CWP values. Each bit of the least significant byte of the 
WIM register corresponds to a register window or CWP value. 
Incrementing or decrementing the CWP to a window invalidated 
by the WIM register causes the CY7C611A to cause a window 
underflow or window overflow trap. This is used in a register 
window environment to set the boundaries for software. The 
WIM register can also be used to set boundaries for register 
banks in a bank switching environment. 

CY7C611A Control Registers. The CY7C611A’s control registers 
contain various addresses and pointers used by the system to 
control its internal state. They include the program counters (PC 
and nPC), the processor state register (PSR), the window invalid 
mask register (WIM), the trap base register (TBR), and the Y 
register. The following paragraphs briefly describe each: 

Processor Status Register (PSR). The processor status register 
contains fields that describe and control the state of the 
CY7C611A. Figure 2 illustrates the bit assignments for the PSR. 

IU Implementation and IU Version Numbers. These are 
read-only fields in the PSR. The version number is set to “0001” 
and the implementation number is set to binary “0011”. 


Integer Condition Codes. The integer condition codes consist of 
four flags: negative, zero, overflow, and carry. These flags are set 
by the conditions occurring during integer logic and arithmetic 
operations. 

Enable Floating-Point Unit (EF bit). This bit is used to enable 
the floating-point unit. If a floating-point operation (FPop) is 
encountered and the EF bit is cleared (i.e., FPU disabled), a 
floating-point disabled trap is generated. 

Processor Interrupt Level (PIL). This four bit field sets the 
CY7C611A interrupt level. The CY7C611A will only 
acknowledge interrupts greater than the level indicated by the 
PIL field. Bit 11 is the MSB; bit 8 is the LSB. 

Supervisor Mode (S). S = 1 indicates that the CY7C611A is in 
supervisor mode. Supervisor mode can only be entered by a 
software or hardware trap. 

Previous Supervisor Mode (PS). This bit indicates the state of the 
supervisor bit before the most recent trap. 

Trap Enable (ET). This bit enables or disables the CY7C611A 
traps. This bit is automatically set to 0 (traps disabled) upon 
entering a trap. When ET = 0, all asynchronous traps are 
ignored. If a synchronous trap occurs when ET = 0, the 
CY7C611A enters error mode. 

Current Window Pointer ( CWP) . The r registers are addressed by 
the Current Window Pointer (CWP), a field of the Processor Status 
Register (PSR) that points to the 24 active local registers. It is 
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incremented by a RESTORE instruction and decremented by a 
SAVE instruction. Note that the globals are always accessible 
regardless of the CWR In the overlapping configuration each 
window shares its ins and outs with adjacent windows. The outs 
from a previous window (CWP +1) are the ins of the current 
window, and the outs from the current window are the ins for the 
next window (CWP -1). In both the windowed and register bank 
configurations globals are equally available and the locals are 
unique to each window. 



23 22 21 20 


Figure 2. Processor State Register 

Program Counters (PC and nPC). The program counter (PC) 
holds the address of the instruction being executed, and the next 
programcounter (nPC) holds the address of the next instruction to 
be executed. 

Ttap Base Register (TBR). The trap base register contains the 
base address of the trap table and a field that provides a pointer 
into the trap table. 


Reserved 
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Trap Type (tt) 
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1 4 1 

31 23 
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Figure 3. TYap Base Register 

Window Invalid Mask Register (WIM) . The window invalid mask 
register determines which windows are valid and which window 
accessescause window_overflow and windowunderflow traps. 
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Window 1 — 

Window 2 — i 

Window 3 — | 


Etc.' 
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Figure 4. Window Invalid Mask 


Y register. The Y register is used to hold the partial product 
during execution of the multiply-step instruction (MULSCC). 

Pin Description 

The integer unit’s external signals fall into three categories: 

1 . memory subsystem interface signals, 

2. floating-point unit interface signals, and 

3. miscellaneous I/O signals. 

These are described in the following sections. Paragraphs after the 
tables describe each signal. Signals that are active LOW are 
marked with an overbar; all others are active HIGH. Forexample, 
WE is active LOW, while RD is active HIGH. 

Memory Subsystem Interface Signals 

The memory interface signals consist of 27 bit of address (24 bits of 
address and a three-bit address space identifier), 32 bits of 
bidirectional data lines, and two bits to identify the size (byte, 
halfword, word, or double word) of data bus transactions. 

A[23:0] — These 24 bits are the addresses of instructions or data 
and they are sent out ’’unlatched” by the CY7C61 1 A. Assertion of 
the MAO signal during a cache miss will force the integer unit to 
put the previous (miss ed) ad dress on the address bus. A[23:0] pins 
are three-stated if the TOE signal is deasserted. 

ASI[2:0] — These three bits are the address space identifier for an 
instruction or data access to the memory. ASI[2:0] are sent out 
’’unlatched” by the integer unit. The value on these pins during any 
given cycle is the address space identifier corresponding to the 
memory address on the A[23:0] pins at that cycle. Assertion of the 
MAO signal during a cache miss will force the integer unit to put 
the previous address spa ce iden tifier on the ASIf 2:0] pins. ASI[2:0] 
pins are tri-stated if the TOE signal is deasserted. Normally, the 
encoding of the ASI bits is as shown in Table 1. The remaining 
codes are software generated. 

Table I. ASI Bit Assignment 


Address Space Identifier (ASI) 

Address Space 

000 

User Instruction 

010 

User Data 

001 

Supervisorlnstruction 

Oil 

Supervisor Data 


D[31:0] — D[31:0] is the bidirectional data bus to and from the 
integer unit. The data bus is driven by the integer unit during the 
executionof integer store instructions and the store cycle of atomic 
load/store instructions. Similarly, the data bus is driven by the 
floating-pointunit only during the execution of floating-point store 
instructions. The store data is sent out unlatched and must be 
latched externally before it is used. Once latched, store data is 
valid during the second data cycle of a store single access, the 
second and third data cycle of a store double access, and the third 
data cycle of an atomic load store access. The alignment for load 
and store instructions is done inside the processor. A doubleword 
is aligned on an eight-byte boundary, a word is aligned on a 
four-byte boundary, and a half word is aligned on a two-byte 
boundary. D(3 1 ) corresponds to the most significant bit of the least 
significantbyte of the 32-bit word. If a double-word, word, or half- 
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Memory Subsystem Interface Signals (continued) 

word load or store instruction generates an improperly aligned 
address, a memory address not aligned trap will occur. 
Instructions and operands are always expected to be fetched from 
a 32-bit wide memory. 

SIZE [ 1 : 0 ] . These two bits specify the data size associated with a 
data or instruction fetch. Size bits are sent out “unlatched” by 
the CY7C611A. The value on these pins at any given cycle is the 
data size corresponding to the memory address on the A[23:0] 
pins in that cycle. SIZE[1:0] remains valid on the bus during all 
data cycles of loads, stores, load_doubles, store_doubles and 
atomic load stores. Since all instructions are 32-bits long, 
SIZE[1:0] is set to ”10” during all instruction fetch cycles. 
Encoding of the SIZE[1:0] bits is shown in Table 2. 


Table 2. Size Bit Assignment 


SIZE1 

SIZEO 

Data Transfer Type 

0 

0 

Byte 

0 

1 

Halfword 

1 

0 

Word 

1 

1 

Word (Load/Store Double) 


MHO LDA or MH OLDB. The processor pipeline will be frozen 
while MHOLDA is asserted and the CY7C611A outputs will 
revert to and maintain th e value they had at the ris ing edge of th e 
clock in the cycle before MHOLDA was asserted. MHOLDA is 
used to freeze the clock to both the integer and floating-point 
units during a cache miss (for systems with cache) or when a slow 
memory is accessed. This signal must be presented to the 
processor chip at the beginning of each processor clock cycle and 
be stable d uri ng the high time of the processor clock. Either 
MHOLDA or MHOLDB can be used for sto pping the pr ocessor 
during a cache mi ss or memo ry exception. MHOLDB has the 
same definition as MHOLDA. The processor hardware use s the 
logical ”O R” of all hold signals (i.e., MHOLDA MHOLDB, and 
BHOLD) to generate a final hold signal for freezing the 
processor pipeline. All HOLD signals are latched (transparent 
latch) in the CY7C611 A before they are used. 

BHOLD. BHOLD is asserted by the I/O controller when an 
external bus master requests the data bus. Assertion of this 
signal will freeze the processor pi peline. E xternal logic should 
guarantee that after deassertion of BHOLD, the da ta at all in puts 
to the chip is the same as what it was before BHOLD was 
asserted. This signal must be presented to the processor chip at 
the beginning of each processor clock cycle and be stable during 
the high ti me of the processor clock since the CY7C611A 
processe s the BHO LD input through a transparent latch before it 
is used. BHOLD should be u sed on ly fo r bus ac cess requests by 
an external device since the MD$ an d MEXC signals are not 
recognized while this input is active. BHOLD should not be 
deasserted while LOCK is asserted. 

MDS. Assertion of this signal will enable the clock input to the 
on-chip instruction register (during an instruction fetch) or to the 
load r esult register (during a data fetch). In a system with cache, 
MDS is used to signal the processor when the missed data ( cache 
miss) is ready on the bus. In a system with slow memories, MDS 
is used to signal the processor when the read data is available on 


the bus. MDS must be asse rted only while t he processor is frozen 
by either the MHOLD A or MHOLDB input signals. The 
CY7C611A samples the M DS sig nal via an on-chip transparent 
latch before it is used. The MDS sign al is al so used for strobing 
memory exception s. In other w ords, MD S should be asserted 
whenever MEXC is asserted (see MEXC definition). 

MEXC. This signal is asserted by the memory (or cache) 
controll er to initiate an instruction (or data) exception trap. 
MEXC is latched in the processor at the ri sing edge of CLK and 
is used in the following cycle. If MEXC is asserted during an 
instruction fetch c ycle an instruction access exception is 
generated, and if MEXC is asserted during a d ata fetch cycle, a 
data access exception t rap is generated. The MEXC signal is 
used during (MHOLD) in conjunction with the MDS signal to 
indicate to the CY7C611A that the me mory s ystem was unable to 
supply valid instruction or data. If M£)S is applied without 
MEXC, the CY7C611A acce pts the contents of the data bus as 
valid information, but when MDS is applied with MEXC an 
exception trap is generated and the conten ts of the d ata bus is 
ignored by the CY7C 611A. (I n other words, MHOLD and MDS 
must be low when MEXC is asserted. ) MEXC must be 
deasserted in the same clock cycle in which MHOLD is released. 

RD. This signal specifies whether the current memory access is a 
read or write operation. It is sent out ’’unlatched” by the integer 
unit and must be latched externally before it is used. RD is set to 
“0” only during address cycles of store instructions including the 
store cycles of atomic load store instructions. This signal, when 
used in conjunction with SIZE[1:0] and LDSTO, can be used to 
check access rights of bus transactions. In addition, the RD 
signal may be used to turn off the output drivers of data RAMs 
during a store operation. For atomic load store instructions the 
RD signal is “1” during the first address cycle (read cycle), and 
“0” during the second and third address cycles (write cycle). 

WE. This signal is asserted by the integer unit during the second 
address cycle of store single instructions, the second and third 
address cycles of store double instructions, and t he the third data 
cycle of atomic load/store instructions. The WE signal is sent out 
“unl atched” and must be latched externally before it is used. The 
WE signal may be external ly qualified by HOLD signals (i.e., 
MHOLDA and MHOLDB) to avoid writing into the memory 
during memory exceptions. 

WRT. This signal is asserted (set to “1”) by the processor during 
the first address cycle of single or double integer store 
instructions, the first data cycle of single or double floating-point 
store instructions, and the second data cycle of atomic load/store 
instructions. WRT is sent out “unlatched” and must be latched 
externally before it is used. 

LDSTO. This signal is asserted by the integer unit during the 
data cycles of atomic load store operations. LDSTO is sent out 
“unlatched” by the integer unit and must be latched externally 
before it is used. 

LOCK. This signal is set to “1” when the processor needs the 
bus for multiple cycle transactions such as atomic load/store, 
double loads and double stores. The LOCK signal is sent 
“unlatched” and should be latched externally before it is used. 
The bus may not be granted t o another bus master as long as the 
LOCK signal is asserted (i.e., BlIOLD should not be asserted in 
the following processor clock cycle when LOCK=l). 

INULL. Assertion of INULL indicates that the current memory 
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Memory Subsystem Interface Signals (continued) 

access (whose address is held in an external latch) is to be 
nullifiedby the processor. INULL is intended to be used to disable 
cachemisses (in systems with cache) and to disable mem ory 
exceptio ngeneration for the current memory access (i.e. , MDS and 
MEXC should not be asserted for a memory access when 
INULL=1). INULL is a latched output and is active during the 
same cycle as the address which it nullifies. INULL is asserted 
under the following conditions: During the second cycle of a store 
instruction, or whenever the CY7C611A address is invalid due to 
an external or internal exception. If a floating-point unit or 
coprocessorunit is present in the system INULL should be ORed 
with the FNULL and CNULL signals from these units. 

Floating-Point Interface Signals 

The floating-point/coprocessor unit interface is a dedicated group 
of connections between the CY7C61 1 A and the CY7C602A. Note 
that no external circuits are required between the CY7C61 1 A and 
the CY7C602A; all traces should connect directly. The interface 
consists of the following signals: 

FP. This signal indicates whether or not a floating-point unit exists 
in the system. The FP signal is normally pulled up to VDD by a 
resistor. It is grounded when the CY7C602A chip is present. The 
integerunit generates a floating-point disable trap if FP = 1 during 
the execution of a floating-point instruction, FBfcc instruction or 
floating-pointload and store instructions. 

FCC [1:0] . These bits are taken as the current condition code bits 
oftheCY7C602A. They are considered valid if FCCV=1. During 
the execution of the FBfcc instruction, the processor uses these bits 
to determine whether the branch should be taken or not. FCC[1 :0] 
are latched by the processor before they are used. 

FCCV. This signal should be asserted only when the FCC[1 :0] bits 
are valid. The floating-point unit deasserts FCCV if pending 
floating-point compare instructions exist in the floating-point 
queue. FCCV is reasserted when the compare instruction is 
completed and the floating-point condition codes FCC[1:0] are 
valid. The integer unitwill enter a wait state if FCCV is deasserted 
(i.e., FCCV = “0”). The FCCV signal is latched (transparent latch) 
in the CY7C611 A before it is used. 


FHOLD. This signal is asserted by the floating-point unit if a 
situation arises in which the CY7C602A cannot continue 
execution. The floating-point unit checks all depend encies in the 
Decode stage of the instruction and asserts FHOLD (if necessary) 
in the next cycle. This signal is used by the integer unit to freeze the 
instruction pipelin e in the same cycle. The CY7C602A must 
eventually dea ssert FHO LD in order to unfreeze the integer unit’s 
pipeline. The FHOLD signal is latched (transparent latch) in the 
CY7C61 1 A before it is used. 

FEXC. Assertion of th is signa l indicates that a floating-point 
exception has occurred. FEXC must remain asserted until the 
integerunit takes the trap and acknowledges the CY7C602A via 
FXACK signal. Floating-point exceptions are taken only during 
the execution of floating-point instruction s, FBfcc instruction and 
floating-point load and store instructions. FEXC is latched in the 
integer u nit before it is used. The CY7 C602A s hould deassert 
FHOLD if it det ects an exception while FHOLD is asserted. In 
this case FEXC should be asserted a cycle before FHOLD is 
deasserted. 


INST This signal is asserted by the integer unit whenever a new 
instruction is being fetched. It is used by the CY7C602A to latch 
the instruction on the D[31:0] bus into the CY7C602A instruction 
buffer. The CY7C602A needs two instruction buffers (D1 and D2) 
to save the last two fetched instructions. When INST is asserted a 
new instruction enters into the D1 buffer and the old instruction in 
D 1 enters into the D2 buffer. 

FLU SH. This signal is asserted by the integer unit and is used by 
the CY7C602A to flush the instructions in its instruction registers. 
This may happen when a trap is taken by the integer unit. 
Instructions that have entered into the floating-point queue may 
continue their execution if FLUSH is raised as a result of a trap or 
exception other than floating-point exceptions. 

FIN S 1. This signal is asserted by the integer init during the decode 
stage of a CY7C602A instruction if the instruction is in the D1 
buffer of the CY7C602A chip. The CY7C602A uses this signal to 
latch the instruction in D1 buffer into its execute stage instruction 
register. 

FINS2 — This signal is asserted by the integer unit during the 
decode stage of a CY7C602A instruction if the instruction is in the 
D2 buffer of the CY7C602A chip. The CY7C602A uses this signal 
to latch the instruction in D2 buffer into its execute stage 
instructionregister. 

FXACK — This signal is asserted by the integer u nit in o rder to 
acknowledge to the CY7C602A that the cur rent FEXC trap is 
taken. The CY7C602A must deassert FEXC after it receives an 
asserted level of FXACK signal so that the next floating-point 
instruction does not cause a “repeated” floating-point exception 
trap. 

Miscellaneous I/O Signals 

These signals are used by the CY7C6 1 1 A to control external events 
or to receive input from external events. This interface consists of 
the following signals: 

IRL[3:0]. The data on these pins defines the external interrupt 
level. IRL[3:0]=0000 indicates that no external interrupts are 
pending.The integer unit uses two on-chip synchronizing latches to 
sample these signals on the rising edge of CLK. A given interrupt 
level must remain valid for at least two consecutive cycles to be 
recognized by the integer unit. IRL[3:0]=1111 signifies an 
non-maskableinterrupt. All other interrupt levels are maskable by 
the PIL field of the Processor State Register (PSR). External 
interrupts should be latched and prioritized by the external logic 
before they are passed to the integer unit. The external interrupt 
latches should keep the interrupts pending until they are taken 
(and acknowledged) by the integer unit. External interrupts can be 
acknowledged by software or by the Interrupt Acknowledge 
(INTACK) output. 

INTACK — This signal is asserted by the integer unit when an 
external interrupt is taken. 

RESET — Assertion of this pin will reset the integer unit. The 
RESET signal must be asserted for a minimum of eight processor 
clock cycles. A fter a res et, the integer unit will start fetching from 
address 0. The RESET signal is latched by the integer unit before 
it is used. 

ERROR — This signal is asserted by the integer unit when a trap is 
encountered while traps are disabled via the ET bit in the PSR. 
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Miscellaneous I/O Signals (continued) CLK — CLK is a 50% duty-cycle clock used for clocking the 

CY7C61 1 As pipeline registers. It is HIGH during the first half of 
In this situation the integer unit saves the PC and nPC registers, the processor cycle, and LOW during the second half. The rising 

sets the tt value in the TBR, enters into an error state, asserts the edge of CLK defines the beginning of each pipeline stage in the 

ERROR signal and then halts. The only way to restart the CY7C611Achip. 
pro cessortr apped in the error state, is to trigger a reset by asserting 
the RESET signal. 

TOE — This signal is used to force all output drivers of the 
processorchip into a high-impedance state. It is used to isolate the 
chip from the rest of the system for debugging purposes. This pin 
should be tied LOW for normal operation. 

FPSYN — This pin is a mode pin which is used to allow execution of 
additional instructions in future designs. It should be normally 
kept deasserted (FPSYN =0) to disable the execution of these 
instructions. 

Document#: 38- R- 10003 -A 
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MBus Memory Controller 


Features 

• Level-1 and Level-2 MBus operations 

• Four-deep FIFO for optimum writes 
to DRAMs 

• Byte-wide odd/even or no parity 

• CAS before RAS refresh scheme 

• Supports 1M x 9, 4M x 9, 1M x 36, 
4M x 36 DRAM modules 

• Memory configurations supported: 8 
Mbytes to 128 Mbytes of memory in 
steps of 8 Mbytes 

• Clock speed of 40 MHz 


• External buffers needed for RAS. 

CAS, WE and memory address for 128 
Mbytes of DRAM 

• Built-in scan chain for 100% fault cov- 
erage 

• 1- to 128-byte DRAM read or write 
transaction using fast page mode ac- 
cess 

Introduction 

The CY7C613 is a high-performance 

CMOS integrated circuit that provides all 


the necessary control signals between the 
DRAM array and the MBus in a SPARC 
processor -based workstation. The 
CY7C613 is implemented in 160-pin 
PQFP Due to the fact that both the MBus 
and the memory data path are 64 bits wide, 
the design of this ASIC is sliced. Hence, a 
pair of CY7C613 ASICs are required to in- 
terface MBus to the DRAM array. The 
chip that interfaces MAD[63:32] is termed 
the EVEN slice, while the chip that inter- 
faces MAD[31:0] is termed the ODD slice. 
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Features 

• Converts MBus cycles into cycles of 
386SX protocol 

• Allows MBus access to 8 on-board 
devices without requiring additional 
glue logic 

• Performs MBus arbitration, support- 
ing up to six masters 

• Contains MBus watchdog timer 

Introduction 

The CY7C614 provides a means by which 

MBus slave accesses are transformed into 


accesses in 386SX protocol. That is, the 
MBus interface of the chip acts as an MBus 
slave, while the 386SX side acts as a mas- 
ter. Then, other logic can translate the 386 
master cycles into bus cycles of a standard 
system bus, such as the AT. 

Another function of the CY7C614 is to 
handle accesses to basic on-board devices, 
such as the boot PROM and serial ports. 
These do not proceed as 386SX cycles, but 
do use the 386 address and data buses. No 
additional “glue” logic is necessary to con- 
nect these to the CY7C614. The timing of 
the on-board cycles is programmable using 


internal registers. The CY7C614 is imple- 
mented in a standard 208-pin PQFP pack- 
age. 

The CY7C614 also contains two system- 
level functions. The first is the MBus arbi- 
tration logic, which supports up to six 
MBus masters. The second function is a 
watchdog timer for the MBus. If an MBus 
master gains control of the MBus and the 
bus is continuously busy for 204.8 micro- 
seconds without any acknowledgment 
appearing on the bus from the MBus slave, 
the watchdog timer will generate an MBus 
erroracknowledgment. 


Logic Block Diagram 



C614-1 
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Interrupt Controller 


Features 

• Fifteen interrupt request levels for 
SPARC-based system design 

• Levels one through fourteen individu- 
ally maskable 

• Level fifteen SPARC non-maskable 
interrupt 

• Ttoo built-in 32-bit counters clocked 
by dedicated reference clock input 

• Built-in soft-reset register 

• Built-in four-bit register designed to 
drive diagnostic LEDs 

• Built-in 4-bit auxiliary I/O port 

Introduction 

The interrupt/timer chip implements the 
system-level interrupt logic for SPARC- 
based system designs. This chip handles 
the 15 SPARC interrupt levels. There is a 


maskregister to individually enable or dis- 
able levels 1 through 14. Level 15, the 
SPARC non-maskable interrupt (NMI), is 
not affected by the mask. The chip syn- 
chronizes incoming hardware interrupts 
and generates a 4-bit interrupt level signal, 
indicating the highest-priority interrupt 
pending. 

This chip contains two 32-bit counters 
clocked by a dedicated reference clock in- 
put. These counters can be used to gener- 
ate clock interrupts for timekeeping and 
systemprofiling. Alimit register associated 
with each counter specifies the interval, in 
reference clock cycles, between timer in- 
terrupts. There is also a soft-reset register 
and a 4-bit register designed to drive diag- 
nostic LEDs. The CY7C615 is implement- 
ed in a standard 100-pin PQFP package. 


Addressing 

The interrupt/timer chip registers are ac- 
cessed through byte-wide read and write 
operations. Three active LOW control 
lines — Chip Select (CS), Read (RD), and 
Write (WR) — are used for register trans- 
fers. When writing 32-bit limit registers, ac- 
cesses to bytes 0, 1 , and 2 write to a holding 
register, and the 32-bit value is clocked 
into the desired register on the byte 3 ac- 
cess. When reading from 32-bit timer regis- 
ter, the byte 0 access clocks the full 32-bit 
value into an output register, and accesses 
to bytes 1, 2, and 3 read from this output 
register. The chip is commonly accessed 
through the CY7C614 M2SX interface 
chip, which transparently packs and un- 
packs MBus word and halfword transfers 
to SXBus byte accesses. 


Logic Block Diagram 
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for complete specifications. 


CY7C616 


MBus to SBus Interface 
Controller 


Features 

• MBus to SBus Interface (32-bit slice) 

• Allows MBus byte, halfword, word, 
and doubleword transactions 

• Allows SBus byte, halfword, and word 
transfers 

• Contains SBus controller with the 
following features: 

— Arbitration for four SBus masters 
— Geographical selects for four SBus 
slaves (= slots) 

— Eight-entry fully associative TLB, 
with LRU replacement 
— Lockable TLB entries 
— Eight types of TLB flushing opera- 
tions 

— 32-Mbyte address space for each 
SBus slot 

— Address translation enable/disable 
for each SBus slot 

• Readable error register for debugging 

• 40-MHz MBus operating frequency 

• 25-MHz SBus operating frequency 

Introduction 

The CY7C616 contains the logic that con- 
nects the 64-bit MBus to the 32-bit SBus. 


This interface can behave as both a master 
or slave on either MBus or SBus. Fortrans- 
actions going from MBus to SBus, the 
CY7C616 is an MBus slave for an MBus 
master like the CPU. After receiving the 
transaction, the CY7C616 then becomes 
an SBus master and initiates a transfer to 
the targeted SBus slave. For transfers go- 
ing from SBus to MBus, the CY7C616 is an 
SBus slave for an SBus master like a 
DVMA master. After receiving the trans- 
fer, the CY7C616 then becomes an MBus 
master and initiates a transaction to the 
targeted MBus slave. 

Since MBus and SBus have different bus 
data widths, data buffers are needed to 
provide temporary storage while data is 
being packed or unpacked. There are two 
sets of 8-byte buffers, one for data trans- 
fers from MBus to SBus and the other for 
data transfers from SBus to MBus. This 
allows the CY7C616 to handle byte, half- 
word, word, and doubleword transfers on 
MBus and byte, halfword, and word trans- 
fers on SBus. 

MBus and SBus may be running at 
different clock frequencies. MBus will be 


typically be running at 33 or 40 MHz while 
SBus has to run between 16.67 and 25 
MHz. In order to keep both buses synchro- 
nized, the SBus clock will be at the same 
frequency as the MBus clock for clock fre- 
quencies of 25 MHz or less and at half of 
the MBus clock frequency for frequencies 
greater than 25 MHz. 

The CY7C616 also contains the logic for 
an SBus controller. The SBus controller 
can arbitrate between four SBus masters, 
one being the M2S logic and the other 
three being external SBus masters. It sup- 
ports geographically selecting four SBus 
slaves, one being the M2S logic, the other 
three being external SBus slots. Virtual-to- 
physical address translation is done 
through an eight-entry fully associative 
TLB with a Least Recently Used (LRU) 
replacement policy. The TLBs provide 
translation for a 32-MByte address space 
for each SBus slot. A pass-through mode is 
also provided so that the virtual address 
can be passed directly to the physical 
address. 
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CY7C617 


pypprcc = = 

SEMICONDUCTOR 


Mbus-to- Video Graphics 
Controller 


Features 

• Programmable shift register size and 
video transfer window size for perfor- 
mance 

• Two-deep posting on MBus writes 

• Compatible to Sun Microsystems’ 
1152 x 900 color or mono display 
systems 

• Interfaces MBus to RAMDAC (Bt458) 
and VRAMs 

• Supports 256-word color palette 

• Programmable VSYNC, HSYNC, and 
BLANK signals for the CRT control 

• Generates interrupt every 600 ms if 
enabled, for color palette updates 

Introduction 

The CY7C617 CRT controller is an MBus 

device used for displaying bitmapped 

graphics on raster scan CRT displays. The 

CRT controller provides a simple slave in- 


terface on the MBus providing a data 
path for read/write transactions to the 
VRAM array and the RAMDAC. The 
controller does not provide any support 
for MBus transactions. The MBus trans- 
action sizes supported are: 

— bytes read/write 

— halfwords read/write 

— words read/write 

— doubleword read/write 

If an unknown transaction type or size is 
encountered on the MBus, an E RROR is 
generated by activating the line AERR. 
Typically, in a system this signal could be 
tied to an interrupt line to inform the pro- 
cessor of the failure. If a master issues an 
MBus address that is out of the control- 
ler’s scope, it does nothing and lets the 
MBus time itself out. This could be a 
mechanism to size the controller’s 
memory space. 


The CY7C617 is fully user program- 
mable. The timing of the CRT control sig- 
nals such as HSYNC, VSYNC, and 
BLANK are controlled by a set of internal 
registers. These registers should be initial- 
ized at the boot-up time by the host pro- 
cessor for the controller to function prop- 
erly. The controller also handles the serial 
data transfer from RAM to SAM and the 
memory refresh operations. The memory 
refresh is done by using the CAS before 
RAS refresh scheme. A definition of these 
registers and their functions are in the Ex- 
ternal Registers and Internal Registers 
sections. 

The CY7C617 comes in a 208-pin pack- 
age. Apart from the CY7C617, a designer 
needs only VRAMs, RAMDAC, crystal 
oscillator and a clock generator IC (for in- 
stance, see Brooktree part Bt438) to build 
a high-performance, Sun-compatible 
video system. 
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CY7C618 

SBus DMA Controller 


Features 

• Supports two independent peripheral 
channels 

• Supports packing and unpacking from 
32-bit SBus to 16- or 8-bit data paths 

• Byte, halfword, and word transfers 
on the SBus are supported as both 
master and slave 

• Rerun acknowledgments are sup- 
ported as both master and slave 

• Support for access of SBus Fcode 
PROM is included 

Introduction 

The SBus DMA controller provides an 

SBusinterface for peripheral controllers of 

subsystems such as the Ethernet and disk 

I/O. It provides two independent channels, 

one with a 16-bit data path and one with an 


8-bit data path. (Refer to the Logic Block 
Diagram. The blocks contained within the 
dotted lines correspond to the logic de- 
scribed here.) Each channel can operate as 
either an SBus master or a slave. 

The status of the DMA transfers in prog- 
ress can be monitored and the progress of 
the transfer can be controlled by means of 
accessing status and control information 
on the DMA controller and the peripheral 
controllers, which is available at any time 
for SBus access by the CPU. 

The two channels differ in their operation 
as SBus masters. The 16-bit channel, called 
the E channel, supports peripheral control- 
lers that generate their own memory ad- 
dressesfor DMA, keep track of the state of 
the transfer in terms of bytes transferred, 
and so on. In other words, the Ethernet 


channel supports peripheral controllers 
that have their own memory bus master 
functionality. The E channel essentially 
acts as a sort of “lever arm” into the SBus 
by which the peripheral controllers’ 
memory access cycles are converted into 
the protocol of the SBus. Addresses are ex- 
tended from 24 to 32 bits and data is pack- 
ed/unpacked from 16 to 32 bits. 

In contrast, the 8-bit channel, called the D 
channel, supports the sort of peripheral 
controller that has no DMA circuitry itself 
but participates in the DMA transfer by 
means of a DMA request/DMA acknowl- 
edge signal handshake. Hence the D chan- 
nel has full DMA master functionality, in- 
cluding address and byte counters. Eight- 
to 32-bit packing/unpacking is supported. 
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PRELIMINARY CYM6001K 


SPARCore® CPU Module 


Features 

• Complete SPARC® CPU solution, in- 
cluding cache 

— CY7C601 Integer Unit (IU) 

— CY7C602 Floating-Point Unit 
(FPU) 

— CY7C604 Cache Controller and 
Memory Management Unit (CMU) 
— T\vo CY7C157 Cache Storage Units 
(CSU) 

• SPARC compliant 

— SPARC Instruction Set Architec- 
ture (ISA) compliant 
— Conforms to SPARC Reference 
MMU Architecture 
— Conforms to SPARC Level I MBus 
Module Specification (Revision 
1 . 2 ) 

• High performance 

— 32 MIPS (sustained) 

— 7 MFLOPS [SP], 5 MFLOPS [DP] 
(sustained) 

— 28 SPECmarks 


• Available at 25, 33, and 40 MHz 

• Each SPARCore module features: 

— SPARC integer and floating-point 

processing 

— Zero-wait-state, 64-Kbyte cache 
— Demand-paged virtual memory 
management 

— Surface-mount packaging for more 
compact design 

— Provides CPU upgrade path at 
module level 

• Module design 

— Two power and two ground planes 
— Minimum-skew clock distribution 
— MBus-standard form factor: 3.30" 
(8.34 cm) x 5.78" (14.67 cm) 

• SPARCore MBus connector 
— SPARC-standard 

— Separate power and ground blades 
(100 active pins) 

— Designed for high frequency (low 
capacitance, low inductance) 


Functional Description 

The CYM6001K SPARCore Module is a 
complete SPARC CPU board. It is pack- 
aged as a compact PCB and interfaces to 
the remainder of the system via a SPARC- 
standard MBus connector. The CPU on 
the CYM6001K consists of a high-speed 
integer unit (CY7C601), floating-point 
unit (CY7C602), cache controller and 
memory management unit (CY7C604), 
and two 16Kx 16 CY7C157 cache storage 
units (providing a 64-Kbyte cache for the 
CPU). The CYM6001K delivers sustained 
performance of 32 MIPS and 7/5 (single 
precision/double precision) MFLOPS at 
an operating frequency of 40 MHz. The 
CYM6001K achieves an overall SPEC- 
mark rating of 28. IC components are sur- 
face mounted for a compact footprint. The 
CYM600 IK fits within the clearance enve- 
lope for MBus modules per the SPARC 
MBusSpecification. 


Logic Block Diagram 



MBus (Level 1) 


6001 K-1 


Selection Guide 



6001K-40 

6001K-33 

6001K-25 

Operating Frequency (MHz) 

40 

33 

25 

Typical Supply Current (mA) 

Commercial 

1720 

1555 

1390 

Maximum Supply Current (mA) 

Commercial 

2600 

2350 

2100 

Required Ambient Airflow - Module Top Side (LFM) 

250 

250 

250 


SPARCore is a trademark of ROSS Technology, Inc. 
SPARC is a trademark of SPARC International. 
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Functional Description (continued) 

The CYM600 IK interfaces to the rest of the system via the SPARC 
MBus and conforms to the SPARC Reference MMU. This 
standardizationallows the CYM6001Kto be replaced by other Cy- 
press SPARC MBus-based CPU modules without having to modify 
any portion of the memory system or I/O. This CPU “building 
block” strategy not only decreases the user’s time to market, but 
also provides a mechanism for upgrading in the field. For a more 
complete description of the individual SPARC components used in 
the CYM6001K (i.e., the CY7C601 IU, the CY7C602 FPU, the 
CY7C604 CMU, and the CY7C157 CSUs), please refer to the 
Cypress SPARC RISC User’s Guide. 

Module Design 

Clock Distribution 

The CYM6001K uses two module clock signals (MCLKO and 
MCLK1) as defined in the MBus Specification. In order to mini- 
mize clock skew, traces have been carefully routed. All clock lines 
are routed on inner layers of the module PCB, and their imped- 
ances have been matched. All clock lines have diode termination to 
reduce signal undershoot and overshoot. 

MBus Connector (Module) 

The CYM6001K interface is via the 100-pin SPARC MBus 
connector, which is a two-row male connector with 0.050" spacing 
(AMP “microstrip” part number 121354-4). The connector is a 
controlled impedance-type (55 Cl + 10%) based on a microstrip 
configuration which provides a controlled characteristic 
impedance plus very low inductance and capacitance. Separate 
power and ground blades are provided for isolation to prevent 
noise. Table 1 details the CYM6001K standard connector pinout. 

Mating MBus Connector (System Interface Board) 

The module connects to the system interface by means of a 
standard MBus female connector (AMP vertical receptacle 
assembly, part number 121340—4). 

Reset and Interrupt Signals 

Apowe r-on rese t signal is generated to the module from the MBus 
via the RSTIN signal. Level-sensitive interrupts (15 max) are 
generated to the CY7C601 via the IRL0[3:0] and lines from the 
MBus. A value of 0000b means that there is no interrupt while a 
value of 1111b means an NMI (Non-Maskable Interrupt) is being 
asserted. IRL values between 0 and 15 represent interrupt requests 
that can be masked by the processor. 


Table 1. MBus Connector Pinout W 


Pin# 

Signal Name 

Blade 

Pin# 

Signal Name 

1 

RES1 

Blade #1 

2 

RES2 

3 

RES3 

Ground 

4 

RES4 

5 

RES5 


6 

IRL0[1] 

7 

IRL0[0] 

Ground 

8 

IRL0[3] 

9 

IRL0[2] 


10 

RES6 

11 

MAD[0] 

Ground 

12 

MAD[1] 

13 

MAD [2] 


14 

MAD [3] 

15 

MAD[4] 

Ground 

16 

MAD [5] 

17 

MAD [6] 


18 

MAD [7] 

19 

MAD [8] 


20 

MAD[9] 

21 

MAD[10] 

Blade #2 

22 

MAD[11] 

23 

MAD[12] 

+5V 

24 

MAD[13] 

25 

MAD[14] 


26 

MAD[15] 

27 

MAD[16] 

+5V 

28 

MAD[17] 

29 

MAD[18] 


30 

MAD[19] 

31 

MAD [20] 

+5V 

32 

MAD[21] 

33 

MAD [22] 


34 

MAD [23] 

35 

MAD [24] 

+5V 

36 

MAD [25] 

37 

MAD[26] 


38 

MAD[27] 

39 

MAD [28] 


40 

MAD [29] 

41 

MAD[30] 

Blade #3 

42 

MAD[31] 

43 

MBR[0] 

Ground 

44 

RES7 

45 

MBG[0] 


46 

RES8 

47 

MCLKO 

Ground 

48 

MRTY 

49 

MCLK1 


50 

MRDY 

51 

RES9 

Ground 

52 

MERR 

53 

RES 10 


54 

MAS 

55 

RES11 

Ground 

56 

MBB 

57 

RES12 


58 

SPARE1 

59 

MAD [32] 


60 

MAD[33] 

61 

MAD [34] 

Blade #4 

62 

MAD [35] 

63 

MAD[36] 

+5V 

64 

MAD [37] 

65 

MAD[38] 


66 

MAD[39] 

67 

MAD [40] 

+5V 

68 

MAD[41] 

69 

MAD [42] 


70 

MAD[43] 

71 

MAD [44] 

+5V 

72 

MAD [45] 

73 

MAD [46] 


74 

MAD [47] 

75 

MAD [48] 

+5V 

76 

MAD [49] 

77 

MAD [50] 


78 

MAD[51] 

79 

MAD [52] 


80 

MAD [53] 

81 

MAD [54] 

Blade #5 

82 

MAD [55] 

83 

MAD[56] 

Ground 

84 

MAD[57] 

85 

MAD [58] 


86 

MAD[59] 

87 

MAD [60] 

Ground 

88 

MAD[61] 

89 

MAD [62] 


90 

MAD [63] 

91 

SPARE2 

Ground 

92 

RES13 

93 

RES 14 


94 

RES15 

95 

RES16 

Ground 

96 

AERR 

97 

RSTIN 


98 

RES17 

99 

RES 18 


100 

RES19 


Note: 


1. RES pins are not used in the CYM6001K but are reserved for other 
MBus module upgrades (e.g., multiprocessing, dual CPUs, JTAG ca- 
pabilities). See the System Design Considerations section for the as- 
signments of these reserved pins per the SPARC MBus Specification. 
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Maximum Ratings^ 

(Provided as guidelines; not tested.) 

Storage Temperature -20°Cto+75°C 

Ambient Temperature with 

Power Applied 0 ° C to + 50 ° C 

Supply Voltage to Ground Potential - 0.5 V to + 7.0V 

Input Voltage - 0.3 V to +7.0V 

DC Electrical Characteristics Over the Operating Rangel 4 ] 


PRELIMINARY 

Operating Range 


CY6001K 


Range 

Ambient 

Temperature! 3 ] 

Vcc 

Commercial 

0°Cto +50°C 

5V±5% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

hz 

Input Leakage Current (non-clock pins) 

ICLKZ 

Input Leakage Current (clock pins) 

loz 

Output Leakage Current 

Isc 

Output Short Circuit Current! 4 ! 


Test Conditions 


Vcc — Min., Iqh = — 2.0 mA 


Vcc = Min., Iql “ 8.0 mA 



Vcc = Max-. Vss < Vqut :< Vcc 


Vcc = Max., Vss <. Vqut < Vcc 


Vcc = Max., Vqut = 0V 


Min. 

Max. 

Units 

mm 


V 


0.5 

V 

2.1 

Vcc 

V 

- 0.5 

0.8 

V 

- 10 

+ 10 

mA 

-40 

+40 

mA 

- 15 

.. 

+ 15 

mA 

-30 

-350 

mA 


Capacitance [ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

On 

InputCapacitance 

Vcc = 5.0V 

Ta = 25°C, f = 1 MHz 

10 

pF 

Cout 


12 

pF 

Qo 



15 

pF 

Cinclk 

Clock Input Capacitance 


60 

pF 

Notes: 


2. All power and ground pins must be connected to other pins of the 4. Not more than one output should be tested at one time. Duration of 


same type before any power is applied to the module. At least one 


the short circuit should not be more than one second. 


clock cycle must be applied to the module to setup the internal chip 5 . Tested initially and after any design or process changes that may affect 


drivers properly. 

3. Ambient temperature is the temperature of the air in immediate prox- 
imity of the module. 


these parameters. 


8-54 











































































^ SEMICONDUCTOR ============= 

AC Electrical Characteristics Over the Operating Rangel 6 * 7 ] 
Synchronous Signals t8 l 


PRELIMINARY 


CY6001K 


Parameter 

Description 

tCY 

Clock Cycle 

tCHL 

Clock High and Low 

tR,tF 

ClockRise and Fall (between 0.8V and 2.0V) 

tSKU 

Clock Skew! 9 ! 

tMOD 

MAD(63:0) Output Delay 

tMOH 

MAD(63:0) Output Valid 

tMIS 

MAD(63:0) Input Set-Up 

tMIH 

MAD(63:0) Input Hold 

tcOD 

MBus Bused Control Output Delay 

tCOH 

MBus Bused Control Output Valid 

tcis 

MBus Bused Control Input Set-Up 

tciH 

MBus Bused Control Input Hold 

tpOD 

MBus Point-to-Foint Control Output Delay 

tpOH 

MBus Point-to-Foint Control Output Valid 

tpis 

MBus Point-to-Foint Control Input Set-Up 

tpffl 

MBus Point-to-Foint Control Input Hold 

tRIS 

POR Input Setup 

tRIII 

POR Input Hold 

tus 

IRL Input Setup 

tllH 

IRL Input Hold 

Asynchronous Signals t 10 ’ 

Parameter 

Description 



Signal 


Notes: 

6. Test conditions assume signal transition times of 3 ns or less, a timing 10. The module requires that the interrupt lines (IRL0[0:3]) remain valid 


CYM6001K— 40 

CYM6001K— 33 

CYM6001K— 25 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

500 


500 


500 



reference level of 1.5V, input levels of 0 to 3.0V, and output loading of 
100-pF capac itance, not including the module itself (with the excep- 
tion of MBR, tested with an output loading of 40 pF). 

7. All measurements made at MBus connector. 

8. All timing parameters are guaranteed relative to MCLKO. 

9. Measured between any two CLK signals. The relaxed skew require- 
ments for 25 and 33 MHz should be considered carefully since upgrad- 
ing to 40 MHz requires a 1.0-ns or shorter clock skew. 


until the interrupt is cleared by software with a minimum of two clock 
cycles. 

11. The asynchronous error signal, AERR will remain asserted until the 
AFAR register in the CY7C604 is read by software. 

12. Measured at room temperature. 
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Mechanical Dimensions^ 3 ’ 14 ’ 15 3 


MBus connector (AMP P/N 121354-4, 100-pin male, .0647” height) 



Heat Sink 


Top View 


♦ \ CYM6001K 


.100” (2.54 mm) 

.200” (5.08 mm) 

- -2.100” (53.34 mm) — ►) 



5.40” (137.16 mm)- 
5.78” (146.70 mm)- 


Mounting holes 
0.15” (3.8 mm) ID unplated 


n) ID unplated 





3.050” 

(77.47 mm) 


3.300” 
(83.82 mm) I 


i± 


T 




.125” 

(3.17 mm) 


.52” (13.1 mm) 


T' 

I 



, Motherboard 


Side View 



[_ .802” (20.3 mm) Stack height includes mated connector 
(male and female) + .062” thickness of module PCB 



Notes: 

13. Drawing is not to scale. with all future MBus modules, systems developers should design to the 

14. All tolerances are per ANSI/IPC-D-300G Specification (Class B). MBus module envelope per the SPARC MBus Specification. 

15. These dimensions are CYM6001K-specificbut are also within the me- 
chanical limits specified for MBus modules. To ensure compliance 
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MBus Timing Diagram 

Single Read Transaction 



System Design Considerations 

The CYM6001Kimplements a subset of all possible MBus signals; 
signals that are optional and/or specifically for multiprocessing, 
dual CPUs, and JTAG test capabilities may not be supported. 
However, the MBus connector, per the SPARC MBus Specifica- 
tion, defines the assignments listed in Table 2 for pins reserved on 
the CYM6001K. Systems designers should be aware of these as- 
signments in order to more easily upgrade to other and future 
MBus modules. 

Table 2. Pins Reserved on CYM6001K 


Pin # 

Signal Name 

Pin# 

Signal Name 

1 

SCANDI 

2 

SCANTMS1 

3 

SCANDO 

4 

SCANTMS2 

5 

SCANCLK 

10 

INTOUT 

44 

MSH 

46 

MlH 

51 

MCLK2 

53 

MCLK3 

55 

MBR1 

57 

MBG1 

92 

IRL1[0] 

93 

IRL1[1] 

94 

IRL[2] 

95 

IRL[3] 

98 

ID[1] 

99 

ID [2] 

100 

ID[3] 




All MAD, bused control, and point- to-poi nt control signals use 
8-mA drive rs (with the exception of MAS, which uses a 16-mA 
driver). The AERR signal uses an open-drain driver. 

The fol lowing p ull-up resistors are recommended for the MBus 
signals: AERR is pulled up to 5V with a 1.5-kQ resistor; all other 
MBus signals are pulled up to 5 V with 10-kQ resistors. 

As the frequency of operation increases, transmission line effects 
play a bigger role. Care must be taken to keep skew between any 
two clock signals at the MBus connector within the specifications 
given in the Synchronous Signals table. MBus signal lines must be 
routed carefully to minimize crosstalk and interference. A thor- 
ough SPICE analysis of the motherboard design isrecommended. 
For a discussion of the intricacies of high-frequency design, see the 
application note titled “High-Speed SPARC CMOS System De- 
sign” in the Cypress Applications Handbook. 

Use of HH Smith #4387 (3/4" length by 1/4" OD) stand-offs on 
the motherboard or equivalent is recommended to support the 
module and prevent damage to the connector. 

Document#: 38-R-00007 
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Features 

• Complete SPARC® Dual-CPU mod- 
ule, including cache 

— TWo CY7C601 Integer Units (IU) 
— TWo CY7C602 Floating-Point Units 
(FPU) 

— TWo CY7C605 Cache Controller 
and Memory Management Units 
for Multiprocessing (CMU-MP) 

— Four CY7C157 Cache Storage 
Units (CSU) 

• Full multiprocessing implementation 
— TWo complete SPARC CPUs 

— Hardware support for symmetric, 
shared-memory multiprocessing 
— Level 2 MBus support for cache 
consistency 

— Direct data intervention 
— Reflective memory support 


• SPARC compliant 

— SPARC Instruction Set Architec- 
ture (ISA) compliant 

— Conforms to SPARC Reference 
MMU Architecture 

— Conforms to SPARC Level 2 MBus 
Module Specification (Revision 1.2) 

• Available at 25, 33, and 40 MHz 

• Each SPARC CPU features: 

— SPARC integer and floating-point 
processing 

— Zero-wait- state, 64-Kbyte cache 

— Demand-paged virtual memory 
management 

— Surface-mount packaging for more 
compact design 

— Provides CPU upgrade path at 
module level 


• Module design 

— TWo power and two ground planes 
— Minimum-skew clock distribution 
— MBus-standard form factor: 3.30" 
(8.34 cm) x 5.78" (14.67 cm) 

• SPARCore MBus connector 
— SPARC standard 

— Separate power and ground blades 
(100 active pins) 

— Designed for high frequency (low 
capacitance, low inductance) 

• High performance 

— 59 MIPS (sustained) 

— 13 MFLOPS [SP] , 9 MFLOPS 
[DP] (sustained) 

— 51 SPECthruput 


Logic Block Diagram 



6002K-1 


Selection Guide 



6002K-40 

6002K-33 

6002K— 25 

Operating Frequency (MHz) 

40 

33 

25 

Typical Supply Current (mA) 

Commercial 

3700 

3380 

3040 

Maximum Supply Current (mA) 

Commercial 

5600 

5100 

4600 

Required Ambient Airflow - Module Top Side (LFM) 

300 

300 

300 

Required Ambient Airflow - Module Bottom Side (LFM) 

200 

200 

200 


SPARCore is a trademark of ROSS Technology, Inc. 
SPARC is a trademark of SPARC International 
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Functional Description 

The CYM6002K SPARCore Module is a complete dual-SPARC 
CPU board. It is packaged as a compact PCB and interfaces to the 
remainder of the system via a SPARC-standard MBus connector. 
Each of the two CPUs on the CYM6002K consists of a high-speed 
integer unit (CY7C601), floating-point unit (CY7C602), cache 
controller and memory management unit for multiprocessing 
systems (CY7C605), and two 16K x 16 CY7C157 cache storage 
units (providing a 64-Kbyte cache for the CPU). The CYM6002K 
delivers sustained performance of 59 MIPS and 13/9 (single preci- 
sion/double precision) MFLOPS at an operating frequency of 40 
MHz. The CYM6002K also achieves a SPECthruput rating of 51. 
IC components are surface mounted for a compact footprint and 
high frequency of operation. The CYM6002K fits within the clear- 
ance envelope for MBus modules per the SPARC MBus Specifica- 
tion. 

The CYM6002K interfaces to the rest of the system via the SPARC 
MBus and conforms to the SPARC Reference MMU. This 
standardization allows the CYM6002K to be replaced by other 
Cypress SPARC MBus-based CPU modules without having to 
modify any portion of the memory system or I/O. This CPU 
“building block” strategy not only decreases the user’s time to 
market, but provides a mechanism for upgrading in the field. For a 
more complete description of the individual SPARC components 
used in the CYM6002K (i.e., the CY7C601 IU, the CY7C602 
FPU, the CY7C605 CMU-MP, and the CY7C157 CSUs), please 
refer to the Cypress SPARC RISC User’s Guide. 

Module Design 

Clock Distribution 

The CYM6002K uses four module clock signals (MCLKO, 
MCLK1 , MCLK2, and MCLK3) as defined in the MBus Specifica- 
tion. MCLKO and MCLK2 are used for CPUO, and MCLK1 and 
MCLK3 for CPU 1 . In order to minimize clock skew, all traces have 


been carefully routed. All clock lines are routed on inner layers of 
the module PCB, and their impedances have been matched. All 
clock lines have diode termination to reduce signal undershoot and 
overshoot. 

MBus Connector (Module) 

The CYM6002K interface is via the 100-pin SPARC MBus 
connector, which is a two-row male connector with 0.0501 spacing 
(AMP “microstrip” part number 121354-4). The connector is a 
controlled impedance-type (50Q ±10%) based on a microstrip 
configurationthat provides a controlled characteristic impedance 
plus very low inductance and capacitance. Separate power and 
ground blades are provided for isolation to prevent noise transfer- 
ence. Table 1 details the CYM6002K standard connector pinout. 
This MBus connector supports Level 2 MBus. 

Mating MBus Connector (System Interface Board) 

The module connects to the system interface by means of a 
standard MBus female connector (AMP vertical receptacle 
assembly, part number 121340-4). 

Reset and Interrupt Signals 

A pow er-on re set signal is generated to the module from the MBus 
via the RSTIN signal. Each CPU has its own direct set of interrupt 
lines. Level sensitive interrupts (15 max) are generated to each 
CY7C601 via the IRL0[3:0] and IRL1 [3:0] lines from the MBus. A 
value of 0000b means that there is no interrupt, while a value of 
1111b means an NMI is being asserted. IRL values between 0 and 
14 represent interrupt requests that can be masked by the 
processor. 

MBus Request and Grant Signals 

Two separate sets of request and grant signals (MBR[0], MBG[0], 
MBR[1], and MBG[1]), one for each CPU, are generated to/from 
the CYM6002K modules to arbitration logic on the motherboard. 



8-59 


RISC 



PRELIMINARY CYM6002K 


Table 1. MBus Connector Pinout^ 


Pin# 

Signal Name 

Blade 

Pin# 

Signal Name 

51 

MCLK2 

Ground 

52 

MERR 

53 

MCLK3 


54 

MAS 

55 

MBR[1] 

Ground 

56 

MBB 

57 

MBG[1] 


58 

SPARE1 

59 

MAD [32] 


60 

MAD [33] 

61 

MAD [34] 

Blade #4 

62 

MAD[35] 

63 

MAD[36] 

+5V 

64 

MAD[37] 

65 

MAD[38] 


66 

MAD[39] 

67 

MAD [40] 

+5V 

68 

MAD[41] 

69 

MAD [42] 


70 

MAD [43] 

71 

MAD [44] 

+5V 

72 

MAD [45] 

73 

MAD [46] 


74 

MAD [47] 

75 

MAD [48] 

+5V 

76 

MAD [49] 

77 

MAD[50] 


78 

MAD[51] 

79 

MAD [52] 


80 

MAD[53] 

81 

MAD [54] 

Blade #5 

82 

MAD[55] 

83 

MAD [56] 

Ground 

84 

MAD[57] 

85 

MAD [58] 


86 

MAD [59] 

87 

MAD [60] 

Ground 

88 

MAD [61] 

89 

MAD [62] 


90 

MAD[63] 

91 

SPARE2 

Ground 

92 

IRL1[0] 

93 

IRL1[1] 


94 

IRL1[2] 

95 

IRL1[3] 

Ground 

96 

AERR 

97 

RSTIN 


98 

RES7 

99 

RES8 


100 

RES9 


Pin# 

Signal Name 

Blade 

Pin# 

Signal Name 

1 

RES1 

Blade #1 

2 

RES2 

3 

RES3 

Ground 

4 

RES4 

5 

RES5 


6 

IRL0[1] 

7 

IRL0[0] 

Ground 

8 

IRL0[3] 

9 

IRL0[2] 


10 

RES6 

11 

MAD[0] 

Ground 

12 

MAD[1] 

13 

MAD [2] 


14 

MAD [3] 

15 

MAD [4] 

Ground 

16 

MAD [5] 

17 

MAD [6] 


18 

MAD [7] 

19 

MAD [8] 


20 

MAD [9] 

21 

MAD[10] 

Blade #2 

22 

MAD[11] 

23 

MAD[12] 

+5V 

24 

MAD[13] 

25 

MAD[14] 


26 

MAD[15] 

27 

MAD[16] 

+5V 

28 

MAD [17] 

29 

MAD[18] 


30 

MAD [19] 

31 

MAD [20] 

+5V 

32 

MAD[21] 

33 

MAD [22] 


34 

MAD [23] 

35 

MAD [24] 

+5V 

36 

MAD [25] 

37 

MAD [26] 


38 

MAD [27] 

39 

MAD[28] 


40 

MAD [29] 

41 

MAD [30] 

Blade #3 

42 

MAD[31] 

43 

MBR[0] 

Ground 

44 

MSH 

45 

MBG[0] 


46 

m!h 

47 

MCLK0 

Ground 

48 

MRTY 

49 

MCLK1 


50 

MRDY 


Note: 

1. RES pins are not used in the CYM6002K but are reserved for other 
MBus module upgrades. See the System Design Considerations sec- 
tion for the assignments of these reserved pins per the SPARC MBus 
Specification. 
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Maximum Ratings PI 

(Provided as guidelines; not tested.) 


Storage Temperature -20°Cto+75°C 

Ambient Temperature with 

Power Applied 0°Cto +50°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

Input Voltage - 0.3V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature! 3 ] 

Vcc 

Commercial 

0°C to +50°C 

5 V ±5% 


DC Electrical Characteristics Over the Operating Rangel 4 ! 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 2.0 mA 

2.4 


V 

V OL 

Output LOW Voltage 

Vcc = Min., Iql — 8.0 mA 



V 

VlH 

Input HIGH Voltage 


2.1 

Vcc 

V 


Input LOW Voltage 


-0.5 

0.8 

V 

hz 

Input Leakage Current (non-clock pins) 

Vcc = Max., Vss <. Vout <. Vcc 

- 10 

+ 10 

mA 

ICLKZ 

Input Leakage Current (clock pins) 

Vcc = Max., Vss <. Vout :< Vcc 

-40 

+40 

mA 

loz 

Output Leakage Current 

Vcc = Max., Vss < Vout <L Vcc 

- 15 

+ 15 

mA 

Isc 

Output Short Circuit Current! 4 ] 

Vcc — Max., Vout = 0V 

-30 




Capacitance l 5 ^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cin 

InputCapacitance 

V CC = 5.0V 

Ta = 25°C, f = 1 MHz 

20 

pF 

CoUT 

Output Capacitance 

24 

pF 

Qo 

Input/OutputCapacitance 

30 

pF 

Qnclk 

Clock Input Capacitance 

70 

pF 


Notes: 

2. All power and ground pins must be connected to other pins of the 
same type before any power is applied to the module. At least one 
clock cycle must be applied to the module to set up the internal chip 
drivers properly. 

3 . Ambient temperature is the temperature of the air in immediate prox- 
imity of the module. 


4. Not more than one output should be tested at one time. Duration of 
the short circuit should not be more than one second. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 
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AC Electrical Characteristics Over the Operating Ranged ? ] 
Synchronous signals W 


Parameter 

Description 

Signal 

Edge 

CYM6002K— 40 

CYM6002K— 33 

CYM6002K— 25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tCY 

Clock Cycle 


25 


30 


40 


ns 


Clock High and Low 


11.5 

13.5 

13.5 

16.5 

18.5 

21.5 

ns 

tR,tF 

ClockRise and Fall (between 0.8V and 2.0V) 


0.8 


0.8 


0.8 



tSKU 

Clock Skewt 9 ! 



1.0 


2.0 



ns 

tMOD 

MAD(63:0) Output Delay 

CLK+ 


20 


22 


mm 

ns 

tMOH 

MAD(63:0) Output Valid 

CLK+ 

4 


4 


4 


ns 

tMIS 

MAD(63:0) Input Set-Up 

CLK -I- 

3.5 


5.5 




ns 

tMIH 

MAD(63:0) Input Hold 

CLK+ 

4.5 


4.5 


mm 


ns 

tC0D 

MBus Bused Control Output Delay 

CLK+ 


19 




29 

ns 

tC0H 

MBus Bused Control Output Valid 

CLK -I- 

4 


4 


4 


ns 

tcis 

MBus Bused Control Input Set-Up 

CLK+ 

5.5 


8 


10 


ns 

tciH 

MBus Bused Control Input Hold 

CLK+ 

■ai 


4.5 


4.5 


ns 

tpOD 

MBus Point-to-Boint Control Output Delay 

CLK+ 


17 


19 


27 

ns 

tpOH 

MBus Point-to-Point Control Output Valid 

CLK+ 

3.5 


3.5 


3.5 


ns 

tpis 

MBus Point-to-Point Control Input Set-Up 

CLK+ 

7.5 


9 


11 


ns 

tpiH 

MBus Point-to-Point Control Input Hold 

CLK+ 

4 


4 


4 


ns 

tRIS 

POR Input Setup 

CLK+ 

5 


5 


5 


ns 

tRIH 

POR Input Hold 

CLK+ 

6 


6 


6 


ns 

his 

IRL Input Setup 

CLK+ 

5 


5 


5 


ns 

tllH 

IRL Input Hold 

CLK+ 

7 


7 


7 


ns 


Asynchronous signals t 10 ’ n l 


Parameter 

Description 

Signal 

Type 

CYM6002K— 40 

CYM6002K-33 

CYM6002K-25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

RSTINt 12 ] 

MBus Reset 

Input 

500 


500 


500 


ms 


Notes: 

6. Test conditions assume signal transition times of 3 ns or less, a timing 
reference level of 1.5V, input levels of 0 to 3.0V, and output loading of 
80 -pF ca pacitance, not including the module itself (with the exception 
of MBR, tested with an output loading of 40 pF). 

7. All measurements made at MBus connector. 

8. All timing parameters are relative to one of the two processors (e.g., 
tMOD is guaranteed relative to MCLKO for Processor 0 and relative to 
MCLK1 for Processor 1.) 


9. Measured between any two CLK signals. The relaxed skew require- 
ments for 25 and 33 MHz should be considered carefully since upgrad- 
ing to 40 MHz requires a 1.0-ns or shorter clock skew. 

10. The module requires that the interrupt lines (IRL0[0:3]) remain valid 

until the interrupt is cleared by software with a minimum of two clock 
cycles. 

1 1 . The asynchronous error signal, AERR, will remain asserted until the 
AFAR register in the CY7C605 is read by software. 

12. Measured at room temperature. 
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Mechanical Dimensions^ 13 ’ 14 ’ 15 1 


MBus connector (AMP P/N 121354-4, 100- pin male, .0647” height) 

Pj n i Heat Sink Top View 


Mounting holes 
0.15” (3.8 mm) ID unplated 


2.75” 

| (69.85 mm| 

I 


.100” (2.54 mm) 

.200” (5.08 mm) 

2.100” (53.34 
mm) 


r .52” (13.1 mm) 


5.40” (137.1 6 mm)- 
5.78” (146.70 mm)- 

Side View 


T 

I 

%- 


\ Jffl^ / 

xmy 

"A 

CYM6002K 


i 

ill 

L..J. 


CY7C157 


T 1 

l l 


T"\ 

' I 

!i 




| 

pans 
< < 

» § 


CY7C157 


f m 

t i 

1 t 


m i 

II 4 


-m- 

$ 



w 


♦ 


3.050” 

(77.47 mm) 

| 3.300” 

I (83.82 mm) 


lii 


'f 


1 


.125” 
(3.17 mm) 





|gg Motherboard 

CY7C157 '' 

.20” (5.1 mm) 


i 


J 


. .807” (20.3 mm) Stack height includes mated connector 
(male and female) + .067” thickness of module PCB 


Notes: 

13. Drawing is not to scale. 

14. All tolerances are per ANSI/IPC - D - 300G Specification (Class B). 

15. These dimensions are CYM6002K-specific but are also within the me- 
chanical limits specified for MBus modules. To ensure compliance 
with all future MBus modules, systems developers should design to the 
MBus module envelope per the SPARC MBus Specification. 
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MBus Timing Diagram 
Single Read Transaction 



System Design Considerations 

The CYM6002K implements a subset of all possible MBus signals; 
signals that are optional and/or specifically for JTAG test capabili- 
ties may not be supported. However, the MBus connector, per the 
SPARC MBus Specification, defines the assignments listed in Table 
2 for pins reserved on the CYM6002K. Systems designers should 
be aware of these assignments in order to more easily upgrade to 
other and future MBus modules. 

liable 2. Pins Reserved on CYM6002K 


Pin# 

Signal Name 

Pin# 

Signal Name 

1 

SCANDI 

2 

SCANTMS1 

3 

SCANDO 

4 

SCANTMS2 

5 

SCANCLK 

10 

INTOUT 

98 

ID[1] 

99 

ID[2] 

100 

ID[3] 




All MAD, bused control, and point- to-poi nt control signals use 
8-mA drive rs (wit h th e excep tion of MAS, which uses a 16-mA 
driver). The MSH and AERR signals use an open drain driver. 

The foll owing pull-up resistors are recommended for the MB us 
signals: MSH is pulled up to 5V with a 620Q resistor; AERR is 
pulled up to 5V with a 1.5 KQ resistor; all other MBus signals are 
pulled up to 5V with 10 KQ resistors. 

As the frequency of operation increases, transmission line effects 
play a bigger role. Care must be taken to keep skew between any 
two clock signals at the MBus connector within the specifications 
given in the Synchronous Signals table in the AC Characteristics 
section. MBus signal lines must be routed carefully to minimize 
crosstalk and interference. A thorough SPICE analysis of the mo- 
therboard design is recommended. For a discussion of the intrica- 
cies of high-frequency design, see the application note titled 
“High-SpeedSPARC CMOS System Design” in the Cypress Appli- 
cations Handbook. 

Use of HH Smith #4387 (3/4" length by 1/4" OD) stand-offs on 
the motherboard or equivalent is recommended to support the 
module and prevent damage to the connector. 


Document#: 38-R-00008 
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SPARCore® CPU Module 


for Multiprocessing 


Features 


• Complete SPARC® CPU solution 
including cache 

— CY7C601 Integer Unit (IU) 

— CY7C602 Floating-Point Unit 
(FPU) 

— CY7C605 Cache Controller and 
Memory Management Unit for 
Multiprocessing (CMU-MP) 

— T\vo CY7C157 Cache Storage Units 
(CSU) 

• Full multiprocessing capability 

— Hardware support for symmetric, 
shared-memory multiprocessing 
— Level 2 MBus support for cache 
consistency 

— Direct data intervention 
— Reflective memory support 


• SPARC compliant 

— SPARC Instruction Set Architec- 
ture (ISA) compliant 

— Conforms to SPARC Reference 
MMU Architecture 

— Conforms to SPARC Level 2 MBus 
Module Specification (Revision 1.2) 

• Available at 25, 33, and 40 MHz 

• Each SPARCore module features: 

— SPARC integer and floating-point 
processing 

— Zero-wait- state, 64-Kbyte cache 

— Demand-paged virtual memory 
management 

— Surface-mount packaging for more 
compact design 

— Provides CPU upgrade path at 
module level 


• Module design 

— T\vo power and two ground planes 

— Minimum-skew clock distribution 

— MBus-standard form factor: 3.30" 
(8.34 cm) x 5.78" (14.67 cm) 

• SPARCore MBus connector 

— SPARC standard 

— Separate power and ground blades 
(100 active pins) 

— Designed for high frequency (low 
capacitance, low inductance) 

• High performance 

— 32 MIPS (sustained) 

— 7 MFLOPS [SP], 5 MFLOPS [DP] 
(sustained) 

— 28 SPECmarks 


Logic Block Diagram 



MBus (Level 2) 

6003K-1 



Selection Guide 



6003K-40 

6003K-33 

6003K-25 

Operating Frequency (MHz) 

40 

33 

25 

Typical Supply Current (mA) 

Commercial 

1850 

1690 

1520 

Maximum Supply Current (mA) 

Commercial 

2800 

2550 

2300 

Required Ambient Airflow - Module Top Side (LFM) 

250 

250 

250 


SPARCore is a trademark of ROSS Technology, Inc. 
SPARC is a trademark of SPARC International 
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Functional Description 

The CYM6003K SPARCore Module is a complete SPARC CPU 
board. It is packaged as a compact PCB and interfaces to the re- 
mainder of the system via a SPARC-standard MBus connector. 
The CPU on the CYM6003K consists of a high-speed integer 
unit (CY7C601), floating-point unit (CY7C602), cache controller 
and memory management unit for multiprocessing systems 
(CY7C605), and two 16K x 16 CY7C157 cache storage units 
(providing a 64-Kbyte cache for the CPU). The CYM6003K 
delivers sustained performance of 32 MIPS and 7/5 (double pre- 
cision/single precision) MFLOPS at an operating frequency of 40 
MHz, and an overall SPECmark rating of 28. IC components are 
surface mounted for a compact footprint. The CYM6003K fits 
within the clearance envelope for MBus modules per the SPARC 
MBus Specification. 

The CYM6003K interfaces to the rest of the system via the 
SPARC MBus and conforms to the SPARC Reference MMU. 
This standardization allows the CYM6003K to be replaced by 
other Cypress SPARC MBus-based CPU modules without having 
to modify any portion of the memory system or I/O. This CPU 
“building block” strategy not only decreases the user’s time to 
market, but also provides a mechanism for upgrading in the field. 
For a more complete description of the individual SPARC 
components used in the CYM6003K (i.e., the CY7C601 IU, the 
CY7C602 FPU, the CY7C605 CMU-MP, and the CY7C157 
CSUs), please refer to the Cypress SPARC RISC User’s Guide . 

Module Design 

Clock Distribution 

The CYM6003K uses two module clock signals (MCLKO and 
MCLK1) as defined in the MBus Specification. In order to mini- 
mize clock skew, traces have been carefully routed. All clock lines 


are routed on inner layers of the module PCB, and their imped- 
ances have been matched. All clock lines have diode termination 
to reduce signal undershoot and overshoot. 

MBus Connector (Module) 

The CYM6003K interface is via the 100-pin SPARC MBus 
connector, which is a two-row male connector with 0.050" 
spacing (AMP “microstrip” part number 121354-4). The con- 
nector is a controlled impedance-type (55Q ±10%) based on a 
microstrip configuration that provides a controlled characteristic 
impedance plus very low inductance and capacitance. Separate 
power and ground blades are provided for isolation to prevent 
noise. Table 1 details the CYM6003K standard connector pinout. 

Mating MBus Connector (System Interface Board) 

The module connects to the system interface by means of a 
standard MBus female connector (AMP vertical receptacle 
assembly, part number 121340-4). 

Reset and Interrupt Signals 

A power-on reset sig nal is generated to the module from the 
MBus via the RSTIN signal. Level-sensitive interrupts (15 max) 
are generated to the CY7C601 via the IRL0[3:0] and lines from 
the MBus. A value of 0000b means that there is no interrupt, 
while a value of 1111b means an NMI (Non-Maskable Interrupt) 
is being asserted. IRL values between 0 and 15 represent 
interrupt requests that can be masked by the processor. 

MBus Request and Grant Signals 

One set of request and grant signals (MBR[0] and MBG[0]) is 
generated to/from the CYM6003K module to arbitration logic on 
the motherboard. 
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Table 1. MBus Connector Pinout^ 


Pin# 

Signal Name 

Blade 

Pin# 

Signal Name 



Blade #1 
Ground 


9 



10 

11 

MAD[0] 

Ground 

12 

13 

MAD [2] 


14 

15 

MAD [4] 

Ground 

16 

17 

MAD[6] 


18 

19 

MAD[8] 


20 

21 

MAD[10] 

Blade #2 

22 

23 

MAD[12] 

+5V 

24 

25 

MAD [14] 


26 

27 

MAD[16] 

+5V 

28 

29 

MAD[18] 


30 

31 

MAD [20] 

+5V 

32 

33 

MAD [22] 


34 

35 

MAD [24] 

+5V 

36 

37 

MAD [26] 


38 

39 

MAD[28] 


40 

41 

MAD[30] 

Blade #3 

42 

43 

MBR[0] 

Ground 

44 

45 

MBGfOj 


46 

47 

MCLKO 

Ground 

48 

49 

MCLK1 


50 

Note: 


IRL0[1] 
IRL0[3] 
RES6 
MAD[1] 
MAD [3] 
MAD [5] 
MAD [7] 
MAD [9] 
MAD [11] 
MAD [13] 
MAD[15] 
MAD[17] 
MAD[19] 
MAD [21] 
MAD[23] 
MAD [25] 
MAD [27] 
MAD [29] 
MAD[31] 
MSH 
MlH 
MRTY 
MRDY 


1 . RES pins are not used in the CYM6003K but reserved for other MBus 
module upgrades (e.g., dual CPUs, JTAG test capabilities). See the 


Pin # 

Signal Name 

Blade 

Pin# 

Signal Name 

51 

RES7 

Ground 

52 

MERR 

53 

RES8 


54 

MAS 

55 

RES9 

Ground 

56 

MBB 

57 

RES 10 


58 

SPARE1 

59 

MAD [32] 


60 

MAD[33] 

61 

MAD[34] 

Blade #4 

62 

MAD [35] 

63 

MAD[36] 

+5V 

64 

MAD[37] 

65 

MAD[38] 


66 

MAD[39] 

67 

MAD [40] 

+5V 

68 

MAD[41] 

69 

MAD [42] 


70 

MAD[43] 

71 

MAD [44] 

+5V 

72 

MAD[45] 

73 

MAD [46] 


74 

MAD[47] 

75 

MAD[48] 

+5V 

76 

MAD[49] 

77 

MAD[50] 


78 

MAD[51] 

79 

MAD[52] 


80 

MAD[53] 

81 

MAD[54] 

Blade #5 

82 

MAD[55] 

83 

MAD [56] 

Ground 

84 

MAD[57] 

85 

MAD [58] 


86 

MAD [59] 

87 

MAD [60] 

Ground 

88 

MAD[61] 

89 

MAD [62] 


90 

MAD [63] 

91 

SPARE2 

Ground 

92 

RES11 

93 

RES12 


94 

RES13 

95 

RES14 

Ground 

96 

AERR 

97 

RSTIN 


98 

RES15 

99 

RES16 


100 

RES17 


System Design Considerations section for the assignments of these re- 
served pins per the SPARC MBus Specification. 
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Maximum Ratings^ 

(Provided as guidelines; not tested.) 


Storage Temperature - 20°C to +75°C 

Ambient Temperature with 

Power Applied 0°C to +50°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

Input Voltage - 0.3V to +7.0V 


DC Electrical Characteristics Over the Operating Ranged 


Notes: 

2. All power and ground pins must be connected to other pins of the 
same type before any power is applied to the module. At least one 
clock cycle must be applied to the module to set up the internal chip 
drivers properly. 

3. Ambient temperature is the temperature of the air in immediate prox- 
imity of the module. 


Operating Range 


Range 

Ambient 

Temperature^] 

Vcc 

Commercial 

0°Cto +50°C 

5V ±5% 


4. Not more than one output should be tested at one time. Duration of 
the short circuit should not be more than one second. 

5. Tested initially and after any design or process changes that may affect 
these parameters. 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh = ~ 2.0 mA 

2.4 


V 

V 0L 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.5 

V 

VlH 

Input HIGH Voltage 


2.1 

Vcc 

V 

ViL 

Input LOW Voltage 


-0.5 

0.8 

V 

Iiz 

Input Leakage Current (non -clock pins) 

Vcc = Max., Vss <. Vout <. Vcc 

- 10 

+10 

mA 

ICLKZ 

Input Leakage Current (clock pins) 

Vcc = Max., Vss <. Vout <. Vcc 

-40 

+40 

mA 

loz 

Output Leakage Current 

Vcc - Max., Vss <. Vout <. Vcc 

-15 

+15 

mA 

isc 

Output Short Circuit Current 4 ] 

Vcc = Max., Vqut = 0V 

-30 

-350 

mA 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cin 

Input Capacitance 

Vcc = 5.0V 

T a = 25 °C, f = 1 MHz 

10 

pF 

CoUT 

Output Capacitance 

12 

pF 

Qo 

Input/Output Capacitance 

15 

pF 

Qnclk 

Clock Input Capacitance 

60 

pF 
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Parameter 

Description 

Signal 

Edge 

CYM6003K-40 

CYM6003K— 33 

CYM6003K— 25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*CY 

Clock Cycle 


25 


30 


40 


ns 

tCHL 

Clock High and Low 


11.5 

13.5 

13.5 

16.5 

18.5 

21.5 

ns 


Clock Rise and Fall (between 0.8 V and 2.0 V) 


0.8 


0.8 


0.8 


V /ns 

tSKU 

Clock Skewl 9 ! 



1.0 


2.0 


2.0 

ns 

tMOD 

MAD(63:0) Output Delay 

CLK+ 


20 


22 


30 

ns 

tMOH 

MAD(63:0) Output Valid 

CLK+ 

4 


4 


4 


ns 

*MIS 

MAD(63:0) Input Set-Up 

CLK+ 

3.5 


5.5 


£ 


ns 

*MIH 

MAD(63:0) Input Hold 

CLK+ 



4.5 


mm 


ns 

tCOD 

MBus Bused Control Output Delay 

CLK+ 


19 


21 


29 

ns 

tCQH 

MBus Bused Control Output Valid 

CLK+ 

4 


4 


4 


ns 

tcis 

MBus Bused Control Input Set-Up 

CLK+ 

5.5 


8 


10 


ns 

tC!H 

MBus Bused Control Input Hold 

CLK+ 



4.5 


4.5 


ns 

tpOD 

MBus Point-to-Point Control Output Delay 

CLK+ 


17 


19 


27 

ns 

tpOH 

MBus Point-to -Point Control Output Valid 

CLK+ 

3.5 


3.5 


3.5 


ns 

tpis 

MBus Point-to-Point Control Input Set-Up 

CLK+ 

WfMM 


9 


11 


ns 

tpiH 

MBus Point-to-Point Control Input Hold 

CLK+ 

4 


4 


4 


ns 

tRIS 

jPOR Input Setup 

CLK+ 

5 


5 


5 


ns 

tRIH 

POR Input Hold 

CLK+ 

6 


6 


6 


ns 

tiis 

IRL Input Setup 

CLK+ 

5 


5 


5 


ns 

tllH 

IRL Input Hold 

CLK+ 

7 


7 


7 


ns 


Asynchronous Signals 


Parameter 

Description 

Signal 

Type 

CYM6003K— 40 

CYM6003K-33 

CYM6003K— 25 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

RSTINt 12 ] 

MBus Reset 

Input 

500 


500 


500 


ms 


Notes: 

6. Test conditions assume signal transition times of 3 ns or less, a timing 
reference level of 1.5V, input levels of 0 to 3.0V, and output loading of 
100-pF capac itance, not including the module itself (with the excep- 
tion of MBR, tested with an output loading of 40 pF). 

7. All measurements made at MBus connector. 

8. All timing parameters are guaranteed relative to MCLKO. 

9. Measured between any two CLK signals. The relaxed skew require- 
ments for 25 and 33 MHz should be considered carefully since upgrad- 
ing to 40 MHz requires a 1.0-ns or shorter clock skew. 


10. The module requires that the interrupt lines (IRL0[0:3]) remain valid 
until the interrupt is cleared by software with a minimum of two clock 
cycles. 

11. The asynchronous error signal, AERR, will remain asserted until the 
AFAR register in the CY7C605 is read by software. 

12. At room temperature. 
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PRELIMINARY 


CYM6003K 


Mechanical Dimensions^ 3 * 14 * 15 1 



Notes: 

13. Drawing is not to scale. 

14. All tolerances are per ANSI/IPC-D-300G Specification (Class B). 

15. These dimensions are CYM6003K-specific but within the mechanical 
limits specified for MBus modules. Tb ensure compliance with all fu- 
ture MBus modules, systems developers should design to the MBus 
module envelope per the SPARC MBus Specification. 


8-70 








PRELIMINARY 


CYM6003K 



CYPRESS 

SEMICONDUCTOR 

MBus Timing Diagram 

Single Read Transaction 




System Design Considerations 

The CYM6003K implements a subset of all possible MBus sig- 
nals; signals that are optional and/or specifically for multiproces- 
sing may not be supported. However, the MBus connector, per 
the SPARC MBus Specification, defines the assignments listed in 
Table 2 for pins reserved on the CYM6003K. Systems designers 
should be aware of these assignments in order to more easily up- 
grade to other and future MBus modules. 

Table 2. Pins Reserved on CYM6003K 


Pin# 

Signal Name 

Pin# 

Signal Name 

1 

SCANDI 

2 

SCANTMS1 

3 

SCANDO 

4 

SCANTMS2 

5 

SCANCLK 

10 

INTOUT 

51 

MCLK2 

53 

MCLK3 

55 

MBR1 

57 

MBG1 

92 

IRL1[0] 

93 

IRL1[1] 

94 

IRL[2] 

95 

IRL[3] 

98 

ID[1] 

99 

ID[2] 

100 

ID[3] 




All MAD, bused control, and point- to-poi nt control signals use 
8-mA driver s (with th e except ion of MAS, which uses a 16-mA 
driver). The MSH and AERR signals use an open-drain driver. 

The fol lowing pull-up resistors are recommended for the MBu s 
signals: MSH is pulled up to 5V with a 620Q resistor; AERR is 
pulled up to 5V with a 1.5-kQ resistor; all other MBus signals are 
pulled up to 5V with 10-kQ resistors. 

As the frequency of operation increases, transmission line effects 
play a bigger role. Care must be taken to keep skew between any 
two clock signals at the MBus connector within the specifications 
given in the Synchronous Signals table in the AC Characteristics 
section. MBus signal lines must be routed carefully to minimize 
crosstalk and interference. A thorough SPICE analysis of the 
motherboard design is recommended. For a discussion of the in- 
tricacies of high-frequency design, see the application note titled 
“High-Speed SPARC CMOS System Design” in the Cypress 
Applications Handbook. 

Use of HH Smith #4387 (3/4" length by 1/4" OD) stand-offs on 
the motherboard or equivalent is recommended to support the 
module and prevent damage to the connector. 


Document #: 38— R -00009 


8-71 


RISC 




1 



INFO 


SRAMs 
PROMs 
PLDs 
FIFOs 
LOGIC 
COMM 
RISC 


MODULES 
ECL 
BUS 


MILITARY 
TOOLS 


QUALITY 


PACKAGES 



Section Contents 


~ = SEMCONDUCTOR 


Modules Page Number 

Custom Module Capabilities 9-1 

Device Number Description 

CYM1240 256K x 4 Static RAM Module 9-5 

CYM1420 128K x 8 Static RAM Module 9-6 

CYM1422 128Kx 8 Static RAM Module 9-11 

CYM1423 128Kx 8 Static RAM Module 9-16 

CYM1441 256K x 8 Static RAM Module 9-17 

CYM1460 512Kx 8 Static RAM Module 9-18 

CYM1461 512K x 8 Static RAM Module 9-23 

CYM1464 512K x 8 Static RAM Module 9-29 

CYM1465 512K x 8 Static RAM Module 9-35 

CYM1466 512Kx 8 Static RAM Module 9-40 

CYM1471 1024K x 8 Static RAM Module 9-47 

CYM1481 2048K x 8 Static RAM Module 9-47 

CYM1540 256K x 9 Buffered Static RAM Module with Separate I/O 9-53 

CYM1560 1024Kx 9 Buffered Static RAM Module with Separate I/O 9-58 

CYM1610 16K x 16 Static RAM Module 9-63 

CYM1611 16Kx 16 Static RAM Module 9-64 

CYM1620 64K x 16 Static RAM Module 9-70 

CYM1621 64K x 16 Static RAM Module 9-75 

CYM1622 64K x 16 Static RAM Module 9-76 

CYM1624 64K x 16 Static RAM Module 9-81 

CYM1641 256K x 16 Static RAM Module 9-86 

CYM1720 32K x 24 Static RAM Module 9-91 

CYM1730 64K x 24 Static RAM Module 9-96 

CYM1821 16Kx 32 Static RAM Module 9-101 

CYM1822 16K x 32 Static RAM Module with Separate I/O 9-108 

CYM1828 32K x 32 Static RAM Module 9-115 

CYM1830 64Kx 32 Static RAM Module 9-121 

CYM1831 64Kx 32 Static RAM Module 9-126 

CYM1832 64Kx 32 Static RAM Module 9-131 

CYM1836 128K x 32 Static RAM Module 9-136 

CYM1838 128K x 32 Static RAM Module 9-141 

CYM1840 256K X 32 Static RAM Module 9-146 

CYM1841 256Kx 32 Static RAM Module 9-152 

CYM1910 16K x 68 Static RAM Module 9-158 

CYM1911 16Kx 68 Static RAM Module 9-159 

CYM4210 Cascadeable 8K x 9 FIFO 9-160 

CYM4220 Cascadeable 16Kx 9 FIFO 9-160 

CYM4241 64K x 9 FIFO 9-169 

CYM7232 DRAM Controller Module 9-175 

CYM7264 DRAM Controller Module 9-175 



MODULES 




CYPRESS ~ 

SEMICONDUCTOR 


Custom Module Capabilities 


Introduction 

Cypress’s Multichip Products group is a leading supplier of custom 
memory and/or logic modules. This turnkey capability provides de- 
signers with a fast, low-risk solution for when they require the ulti- 
mate in system performance and density. Detailed information on 
standard modules can be found in the Static RAM, FIFO, and 
Module sections of this book. 

Packaging Guidelines 

High-density memory modules are now available in a wide variety 
of package styles that satisfy a variety of needs for high-perfor- 
mance system design. Since board space is a primary concern, the 
choice of a package style is important in meeting layout constraints 
as well as thermal and mechanical design objectives. 

Multichip Products currently supports several commonly used 
module technologies including plastic components on FR4 or poly- 
imide substrate, and ceramic components mounted on ceramic 
substrates. Advanced technologies suitable for the demands of 
higher integration components are also available. 

The plastic technology employs plastic encapsulated, surface- 
mount components and an epoxy laminate (FR4 or polyimide) 
substrate. The plastic components can be SOJ, SOIC, VSOP, 
TSOP, QFP, or other surface-mount packages. Die can also be 
mounted directly to the substrate and wire bonded to the substrate. 

The ceramic technology employs hermetic, ceramic-packaged de- 
vices mounted on a ceramic substrate. The components are typical- 
ly leadless chip carriers, but may include other package types. The 
ceramic substrate has a custom interconnect for the particular 
components it carries. The ceramic substrate and components of- 
fer improved thermal characteristics over the plastic modules. This 
makes these modules suitable for extended temperature range op- 
eration, such as in military applications. 

Common Packaging Options 

This section describes several common module packaging options 
available from Cypress. A summary table {Table 1 ) compares rela- 
tive board areas of each option based on a module with eight 
28-pin components. 

SIP 

The single in-line pin package, or SIP, is a vertically mounted mod- 
ule with a single row of pins along one edge for through-hole 
mounting. The SIP configuration is typically constructed with plas- 
tic-encapsulated components mounted on an FR4 or polyimide 
substrate, although ceramic SIPs are also used. The pins are on a 
100-mil pitch. The vertical orientation and the mounting of compo- 


nents on both sides of the module can increase the component den- 
sity by a factor of four or more. 

Flat SIP 

The flat single in-line pin package, or FSIP, is virtually identical to 
the SIP except that the substrate is mounted in the horizontal rath- 
er than the vertical direction. When mounted to a circuit board, the 
flat SIP lies close and parallel to the board. Flat SIP modules save 
board area since they, like other modules, employ fine lead pitch 
surface-mount components on a high-density substrate. The flat 
SIP density approximates double-sided surface-mounted boards 
with the advantage of a very low profile and improved mechanical 
stability over the vertical SIP. 

ZIP 

The zigzag in-line pin package, or ZIP, is vertically mounted and is 
usually built with plastic encapsulated components on an FR4 or 
polyimide substrate. The ZIP module has pins along both sides of 
the substrate and the pins on alternate sides are staggered by 50 
mils. Adjacent pins on the same side of the substrate are separated 
by 100 mils. The dual row of staggered pins allows a higher connec- 
tion density than that of the SIP while maintaining 100-mil mini- 
mum spacing between any adjacent pins. The ZIP is especially use- 
ful in large pin count devices where the host board is designed with 
through-hole design rules. 

SIMM 

The single in-line memory module, or SIMM, is similar to the ZIP 
except that there are no pins for through-hole mounting. Instead, 
the bottom edge of the module is equipped with edge connector 
contacts that are plated to the substrate. The SIMM is designed to 
plug into motherboard sockets. The contacts are on both sides of 
the substrate, and contacts directly opposite each other are con- 
nected together. SIMM edge connector contacts are on a 50-mil or 
100-mil pitch. SIMMs allow greater system functionality and flexi- 
bility by allowing easy use of multiple densities and speed grades. 
Some module devices are available in both ZIP and SIMM pack- 
ages with the same form factor. The pin out is designed so that the 
pinout and footprint of the SIMM socket matches the footprint of 
the ZIP module allowing ZIPs or SIMMs to be used interchange- 
ably with only one board layout. The SIMM may be used in proto- 
typing to test different speed versions of a system and then re- 
placed with a companion ZIP for production, or SIMMs may be 
used in production for flexibility in memory size or memory speed. 
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The VDIP, or vertical dual in-line pin package, is a vertically 
mounted module with two rows of pins on 100-mil centers. Row to 
row spacing is 100 mils, with pins of the two rows aligned directly 
across from one another. The dual row of pins allows a higher con- 
nection density than that of the SIP while maintaining 100-mil 
minimum spacing between any adjacent pins. VDIP maybe either 
plastic or ceramic. The VDIP is useful in large pin count devices 
where the host board is designed with through-hole design rules. 

DIP 

The DIP, or dual in-line pin module, is a low-profile package with 
excellent mechanical ruggedness. The ceramic DIP is ideally suited 
for military applications. Plastic DIPs are often used when a low 
vertical profile is required. In some cases, the DIP device is in- 
tended to have an identical footprint and similar form factor to 
standard integrated circuit components and can provide larger 
memory capacity in the same footprint. 

PGA 

The PGA, or pin grid array, has an array of pins that are perpendic- 
ular to the package plane. These pins are arranged in a matrix on a 


100-mil grid. Most of the matrix is filled with pins except for a cen- 
tral square that is normally devoid of pins. 

QUIP 

The QUIP, or quad in-line pin package, is very similar to the DIP 
package except that there is a dual row of pins along the package 
edge. In-row and row-to-rowpin spacing is 100 milswith pins in ad- 
jacent rows aligned directly across form one another. The QUIP is 
a low-profile package with excellent mechanical ruggedness, with 
the added advantage of higher pin density for the same package 
length. 

QFP 

The QFP, or quad flat pack, is a surface-mounted module. Gull 
wing pins extend out from the square package on all four sides and 
are formed to be coplanar with the package bottom. Lead pitches 
are typically 50 mils or smaller. 

Package Summary 

Table 1 summarizes the various characteristics of the packages dis- 
cussed above. 


Table 1. Package Types 


Package 

Type 

Typical Pin 
Count 

Typical 

Height^ 

Milt 2 ! 

Advantages 

Disadvantages 

Board Space 
(sq. in.) I 3 ! 

Min. 

Max. 

Min. 

Max. 

FR4 

Cer 

SIP 

24 

50 

0.5 

0.9 

N 

Vertical orientation. FR4 or 
ceramic technology. 

Limited pin count. 

H 

0.9 

FSIP 

24 

50 

0.2 

0.4 

N 

Very low profile. Mechanical 
stability. FR4 or ceramic tech- 
nology. 

Lower density due to horizon- 
tal orientation. 


■ 

ZIP 

24 

100 

0.5 

0.9 

N 

Vertical orientation. JEDEC- 
standard pinouts. Pinout com- 
patible with SIMM. 


■ 

N/A 

SIMM 

24 

100 

0.5 

0.9 

N 

Vertical orientation. Socket 
mounting. Pinout compatible 
with ZIP. 


1.2 

N/A 

VDIP 

36 

104 

0.5 

0.95 

Y 

Vertical orientation. 


■a 

0.9 

DIP 

24 

60 

0.17 

0.37 

■ 

Low profile. Excellent me- 
chanical ruggedness. 

Horizontal orientation. 

2.9 

2.9 

QUIP 

48 

200 


■ 


Low profile. Excellent me- 
chanical ruggedness. In- 
creased number of pins. 

Horizontal orientation. 

2.9 

2.9 

QFP 

68 

144 

1 


1 

Surface mount. Low profile. 
Excellent mechanical rugged- 
ness. Large number of pins in 
small area. 

Surface-mount technology re- 
quired. Horizontal orienta- 
tion. Components on one side 
only. 

3.1 

■ 

PGA 

68 

144 

■ 



Large number of pins in thru- 
hole technology. Low profile. 
Excellent mechanical rugged- 
ness. 

Multilayer boards. Horizontal 
orientation. Components on 
one side only. 

2.9 

2.9 


Notes: 

1 . Minimum and maximum height are given in inches. 3. Board space roughly quantifies the main board area, in square inches, 

2. The Mil entry contains a Y(es) or N(o) indicating if the package type taken up by the module when the module contains eight, 28-pin com- 

is suitable for military applications. ponents. 
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Component Selection 

Cypress’s Multichip Products group handles many types of compo- 
nents to build custom modules. Typically, any digital component 
that is available in surface-mount packaging can be used, but the 
module is not limited to this. Standard and custom modules include 
SRAM, FIFOs, dual ports, EPROM, Flash, and E 2 PROM devices, 
combined or mixed. Logic may also be employed to provide decod- 
ing, pipelined storage, or extra drive capability. The CYM1461 and 
the CYM1540 are examples of such devices. In the CYM1461, six- 
teen 32Kx 8 RAMs are arranged to form a 512Kx 8 module and 
the individual SRAMs are selected by an on board decode. The 
CYM1540 provides address and control buffering for a 256Kx 9 
static RAM module so that only a single device load and capaci- 
tance is presented to the system. Other custom modules provide 
for unusual memory word widths. The CYM1720 is a memory 
module specifically designed for 24-bit-wide DSP processors. 

ECL is also a logic family suitable for collecting into a module. Un- 
less the system is largely ECL, it makes sense to place the ECL 
components onto a module that is optimized for performance. De- 
livered as a tested component, the ECL module can be assembled 
into the system with high confidence of proper functionality. Typi- 
cal examples of custom ECL modules include wide ECL-to-TTL 
translators and deep and/or wide ECL PROM or RAM memory 
arrays. 

More complex functions may also be integrated onto a custom 
module; e.g., processor subsystems, embedded within asystem that 
are dedicated to specific functions. These functions may include 
several forms of memory, a microprocessor or DSP, communica- 
tion ports, and bus interface circuitry with possibly shared memory 
control. A custom module may also include an ASIC designed es- 
pecially to implement the desired function. One example of such a 
device is the CYM4241 deep FIFO. This device includes three 
high-speed SRAMs, a surface-mount 50-MHz crystal oscillator, 
and a wire-bonded ASIC die on substrate that integrates the RAM 
interface control and port access arbitration. This combination of 
components yields a 64Kby 9 FIFO in a single 28-pin DIP. By sim- 
ply changing the memory content, the device can be extended to 
256K by 9. 

Modules undergo complete characterization and qualification be- 
fore being released to production. Characterization includes the 
following: AC and DC characterization over voltage and tempera- 
ture, and complete custom specification review. Release toproduc- 
tion requires a verified test program with test hardware and corre- 
lation samples, complete assembly drawings and approved parts 
list, production and test travelers, a formal design review, and cus- 
tomer approval. Inproduction, custom (and standard) modules are 
built using fully tested components, and are rigorously tested be- 
fore they are shipped. As an example of the rigorous production 
testing, memory modules are tested for all DC parametrics, all AC 
parametrics, and functionality. Functional testing includes a select 
set of memory pattern sensitivity tests. This complete testing allows 
the module to be treated by the user as a true component with a set 
of specifications that are guaranteed by the manufacturer. This 
saves time and effort during system manufacture and provides a 
degree of reliability not obtainable from operations focused on 
only assembly. 

Future Technologies 

The ultimate in multichip technology is multiple die on a substrate 
that offers highly efficient interconnect and the densest multichip 
assembly technology. The technology is available now for multi- 


chip configurations with silicon chips on ceramic, epoxy laminate, 
and silicon substrates. 

Introduction to Modules for the New User 

The use of modules is growing rapidly since it is a vehicle for ob- 
taining high integration and high performance with minimal im- 
pact on cost. Almost every personal computer now has main 
memory as plug in SIMM packages constructed from surface- 
mount DRAM components. High-performance RISC and CISC 
CPU subsystems are available as modules where the supplier has 
optimized the component I/O design and the substrate layout for 
maximum performance amongst the tightly coupled components. 

Size is one obvious advantage of modules; their small size allows a 
function fit into a very small space. Consider the economics of hav- 
ing a large memory array together with the system CPU on a single 
card in contrast to the cost of multiple memory cards connected via 
a backplane bus and the resulting performance loss. In many cases, 
the module approach is a considerable savings in materials and 
manufacturing cost by reducing the total number of system cards. 

Applying the tight design rules of modules has its limitations. A 
module has line widths and spacings that support close packing of 
VSOP and die components, and these spacing/width design rules 
are at the limit of what can be handled by capable volume produc- 
tion substrate producers. The use of fully tested modules gives the 
density gain of tight design rules at economically attractive system 
manufacturing yields. Therefore in the manufacturing process, the 
module exhibits the characteristics of a monolithic device: high in- 
tegration, ease of application, and high system manufacturing 
yield. The module brings high-density surface-mount technology 
to the through-hole manufacturing environment. 

Performance is another significant gain obtainable from module 
application. Unfortunately this is the most difficult gain to quanti- 
fy. Consider a memory subsystem collected tightly around a CPU 
versus the same memory capacity spread over one or more boards. 
It seems intuitively plausible that the larger subsystem will be slow- 
er: the distance to travel is longer, and the memory address and 
data bus lines have larger capacitance due to their longer length 
and the larger number of stubs on the lines. This is indeed the case. 
Many of the custom modules include buffers for reduced loading, 
registers for data pipelining, and simple or specialized decoders to 
ease system bus interfacing. Taken as a component, these modules 
typically exhibit higher capacitance than a monolithic component 
and incur about 5 ns additional delay for on board decoders or 
buffers. However, the module is from four to sixteen times as dense 
as through-hole monolithic devices and consequently achieve a net 
performance advantage. 

Custom Module Development Flow 

Multichip’s focus is on providing turnkey memory modules. Figure 
1 illustrates the tasks performed during the development of the 
module. 

Module development commences with the generationofadetailed 
Objective Specification. The module is designed to this specifica- 
tion, and once in production it will be guaranteed to perform as in- 
dicated in the Objective Specification. 

Components are selected while the specification is being gener- 
ated. In many cases, the spec is designed such that multiple sources 
of components can be utilized. Once the spec is complete and the 
components are selected, a schematic for the module is generated. 
The netlist from the schematic is used to drive the circuitsimulator. 
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Custom Module Development Flow (continued) 

During simulation, several types of analyses are performed. A 
function simulation is used to ensure that the module’s logic is de- 
signed properly. Timing simulation is run to verify that the module 
will function when subjected to the worst-case timing delays of the 
components. Finally, thermal analysis may be performed to deter- 
mine the thermal characteristics of the module. 

The layout of the module is also netlist driven. An autorouter may 
be used, depending on the complexity and density of the module. 
Design rule checks are run to ensure that the layout does not vio- 
late any electrical or mechanical design rules. Finally, the layout 
output is used to generate the module substrate. 

The layout output is also used to drive the pick and place equip- 
ment.^ Thisensuresconsistencybetweendesignandmanufacturing. 
While the module prototypes are being assembled, the test pro- 
gram is generated and the test fixture is constructed. Test program 
generation is largely automated, using as inputs the simulation out- 
puts andpre -defined testprogram subroutines for common config- 
urations. 

Once prototypes have been generated, the standard release proce- 
dure is initiated. This procedure includes steps such as bench test- 
ing, module characterization and qualification, and fine tuning of 
the testprogram. Following customer approval of the module, it is 
released to production. 

Quoting Information 

In order to prepare a quotation or proposal, we need as much as 
possible of the following information: 

• Circuit schematic 

• Functional description 

• Mechanical dimensions required 

• Speed and power requirements 

• Prototype and production deadlines 

• Production quantity estimates 

• An engineering contact to answer questions 

Once the above information is received, abudgetary quotation will 
typically be provided within one to two weeks. 



Figure 1. Custom Module Flow 
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This is an abbreviated datasheet. 
Contact a Cypress representative 
for complete specifications. 


CYM1240 


CYPRESS 


W SEMICONDUCTOR 256K x 4 Static RAM Module 


Features 

• High-density 1-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 
— 2.6W (max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of 03 in. 

• Small PCB footprint 


Functional Description 

The CYM1240 is a very high performance 
1-megabit static RAM module organized 
as 256K words by 4 bits. The module is 
constructed using four 256K x 1 static 
RAMs in leadless chip carriers mounted 
onto a ceramic substrate with pins. It is 
socket-compatible with monolithic 256Kx 
4 SRAMs. 

Writing to the memory module unaccom- 
plished when the chip select (CS) and 
write enable (WE) inputs are both LOW. 
Data on the four input/output pins (I/Oo 
through 


I/O3) of the device is written into the 
memory location specified on the address 
pins (Ao through A17). 

Reading the device is accomplishe d by 
taking chip select (CS) LOW while WE 
remains inactive or HIGH. Under these 
conditions, the contents of the memory 
location specified on the address pins will 
appear on the appropriate data input/out- 
put pins. 

The data input/output pins remain in a 
hi gh-im pedance state when C5 is HIGH 
or WE is LOW. 


— 0.62 sq. in. 


Logic Block Diagram 


Pin Configuration 


Ao-A-17 

WE 


C5 



I/O 0 -I/O 3 


DIP 

Top View 



V CC 

A 6 

a 5 

a 4 

a 3 

a 2 

Ai 

Ao 

NC 

l/0 3 

l/0 2 

l/Oi 

l/O 0 

WE 


1240-1 


1240-2 



Selection Guide 



1240-25 

1240-30 

1240-35 

1240-45 

Maximum Access Time (ns) 

25 

30 

35 

45 

Maximum Operating Current (mA) 

Commercial 

480 

480 

480 

480 

Military 

480 

480 

480 

480 

Maximum Standby Current (mA) 

Commercial 

160 

160 

160 

160 

Military 

160 

160 -.vr 

160 

160 


Shaded area contains preliminary information. 
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CYM1420 


*7 SEMCONDUCTOR 128K x 8 Static RAM Module 


Features 

• High-density 1-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• 32-pin, 0.6-inch-wide DIP package 

• Low active power 
— 1.2 W (max.) 

• Hermetic or plastic SMD technology 

• TTL-compatible inputs and outputs 

• JEDEC-compatible pinout 

• Commercial and military 
temperature ranges 


Functional Description 

The CYM1420 is a very high performance 
1-megabit static RAM module organized 
as 128K words by 8 bits. The module is con- 
structed using four 32K x 8 static RAMs 
mounted onto a substrate. A decoder is 
used to interpret the higher-order address- 
es Ai 5 and Aj6 and to select one of the four 
RAMs. 

Writing to the memory module is accom- 
plished when the chip select (CS) and write 
enable (WE) inputs are both LOW. Data 
on the eight input/output pins (VOq - I/O7) 


is written into the memory locationspeci- 
fied on the address pins (Ao - A16). 
Readingthe device is accomplished by tak- 
ing chip select ( CS) and output enable 
(OE) LOW while WE remains inactive or 
HIGH. Under these conditions, the con- 
tents of the memory location specified on 
the address pins will appear on the eight in- 
put/output pins. 

The input/output pins remain in a high- 
impedance state unless the module is se- 
lecte d, ou tputs are enabled, and write en- 
able (WE) is HIGH. 



Selection Guide 



Shaded area contains preliminary information. 
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- _ CYPRESS 
W SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 

Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 10° C to +85° C (Commercial) 

-55 °C to +125°C (Military) 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 


DC Input Voltage — 0.5V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 

Military 

-55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1420 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

2.4 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 

V 

ViH 

Input HIGH Voltage 


2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-0.5 

0.8 

V 

Iix 

Input Load Current 

GND <.Vi < V C c 

-10 

+10 

jxA 

loz 

Output Leakage Current 

GND <. Vo <. Vcc» Output Disabled 

-10 

+10 

pA 

los 

Output Short Circuit 

Current l 1 ] 

Vcc = Max., Vout = GND 


-300 

mA 

Icc 

Vcc Operating Supply 

Current 

Vcc ~ Max., Iout = 0 mA, 

CS< VlL 


210 

mA 

ISBl 

Automatic CS Power-Down 
Current 2 ] 

Max. Vcci ^ >. Vih 

Min. Duty Cycle = 100% 


140 

mA 

ISB2 

Automatic C5 Power-Down 
Current! 2 ] 

Max. Vcc; €3 > Vcc - 0.3V, 

Vin > Vcc - 0.3V or Vin <. 0.3V 


80 

mA 



Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

35 

pF 

CqUT 

Output Capacitance 

40 

pF 


Notes: 

1 . Not more than 1 output should be shorted at one time. Duration of 2. A pull-up resistor to Vcc on the C5> input is required to keep the de- 
the short circuit should not exceed 30 seconds. vice deselected during VccP°wer-up, otherwise I$b will exceed values 

given. 

3. Tested on a sample basis. 


AC Test Loads and Waveforms 

R1 4810. 

5V O- 


OUTPUT O 



5V O- 


R1 481X1 


OUTPUT O- 


T 

INCLUDING -±r 
JIG AND 
SCOPE 


(a) 

/ 

Equivalent to: 

OUTPUT O 


5pF^ 

INCLUDING 4r 
JIG AND 
SCOPE 

(b) 


THEVENIN EQUIVALENT 
167a 


1.73V 


1 


R2 

255 a 


ALL INPUT PULSES 



1420-4 
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CYM1420 


• CYPRESS 
W SEMICONDUCTOR 


Switching Characteristics Over the operating Ranged 


Parameters 


READ CYCLE 


tRC 


*AA 


tQHA 


l ACS 


tDOE 


tLZOE 


tHZOE 


tLZCS 


tHZCS 


WRITE CYCLE 


Description 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


05 LOW to Data Valid 


OE LOW to Data Valid 



OE LOW to Low Z 



Write Cycle Time 


CS LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


WE HIGH to Low Z 


WE LOW to High Z 



READ CYCLE 


tRC 


*AA 


tQHA 


Ucs 


tDOE 


tLZOE 


tHZOE 


tLZCS 


tHZCS 


WRITE CYCLEi 7 


Description 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


OE LOW to Data Valid 


OE LOW to Low Z 


OE HIGH to High Z 


1420-35 


Min. Max. 
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’ggg'F SaScOJDUCTOR 

Switching Waveforms! 10 ! 

Read Cycle No. l! 8 * 9 ! 


CYM1420 


ADDRESS 




*RC 





P t OHA * 



DATA OUT 

PREVIOUS DATA VALID ^ 


^ DATA VALID 


Read Cycle No. 2! 8 ’ 10 ! 




1420-7 



Notes: 

4. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iql/Ioh and 30-pF load capacitance. 

5. At any given temperature and voltage condition, tnzcs is less than 
tLZCS f° r any given device. These parameters are guaranteed and not 
100% tested. 

6. tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

7. The intern al wr ite time of the memory is defined by the overlap of €S 
LOW and WE LOW. Both signals must be LOW to initiate a write, 
and either signal can terminate a write by going HIGH. The data input 


set-up and hold timing should be reference to the rising edge of the sig- 
nal that terminates the write. 

8. WE is HIGH for read cycle. 

9. Device is continuously selected, C5 = Vjl and OE = Vjl- 

10. Address valid prior to or coincident with Cs transition LOW. 

11. Data 1.0 will be high impedance if OE = Vih- 

12. If CS goes HIGH siumultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 
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CYM1420 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled) I 7 * n > 12 1 



• t wc * 


ADDRESS ^ 

t 5 

t 


4 tgA *> 

• iscs * 


TO 


* ~ , 


* *aw | 

i. , . 

WE wwwwwwwwwwwv 

c -V7777777777777 



data in } 

DATA-IN VALID 


^ Ihzwe H 1 


DATA I/O DATA UNDEFINED 

^ high impedance 




1420-8 


TVuth Table 


CS 

OE 

WE 

Inputs/Outputs 

Mode 

H 

X 

X 

High Z 

Deselect/Power - 
Down 

L 

L 

H 

Data Out 

Read 

L 

X 

L 

Data In 

Write 

L 

H 

H 

High Z 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CYM1420PD - 20C 

PD05 

Commercial 

25 

CYM1420PD— 25C 

PD05 

Commercial 

CYM1420HD — 25C 

HD04 

30 

CYM1420PD - 30C 

PD05 

Commercial 

CYM1420HD -30C 

HD04 

35 

CYM1420PD— 35C 

PD05 

Commercial 

CYM1420HD — 35C 

HD04 

CYM1420HD —35MB 

HD04 

Military 

45 

CYM1420PD — 45C 

PD05 

Commercial 

CYM1420HD — 45C 

HD04 

CYM1420HD —45MB 

HD04 

Military 

55 

CYM1420PD — 55C 

PD05 

Commercial 

CYM1420HD — 55C 

HD04 

CYM1420HD -55MB 

HD04 

Military 


Document#: 38-M-00001-C 
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SEMICONDUCTOR 128K x 8 Static RAM Module 


Features 

• High-density 1-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 35 ns 

• Low active power 
— l.lW(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of 0.65 in. 

• Small PCB footprint 


Functional Description 

The CYM1422 is a high-performance 
1 -megabit static RAM module organized 
as 128K words by 8 bits. The module is con- 
structed using four 32K x 8 static RAMs in 
SOICs mounted onto a single-sided multi- 
layer epoxy laminate board with pins. A de- 
coder is used to interpret the higher-order 
addresses (Ai 5 and Ai 6 ) and to select one 
of the four RAMs. 

Writing to the memory module is accom- 
plished when the chip select (CS) and write 
enable (WE) inputs are both LOW. Data 
on the eight input/output pins (I/Oq through 


I/O7) is written into the memory location 
specified on the address pins (Ao through 
Ai 6 ). 

Readingthe device is accomplished by tak- 
i ng c hip select ( CS) and output enable 
(OE) LOW while WE remains inactive or 
HIGH. Under these conditions, the con- 
tents of the memory location specified on 
the address pins will appear on the eight 
data input/output pins. 

The input/output pins remain in a high- 
impedance state unless the module is se- 
lecte d, ou tputs are enabled, and write en- 
able (WE) is HIGH. 


— 0.8 sq. in. 


Logic Block Diagram 


Pin Configuration 

SIP 

Component Side 


A 0 


- A 4 

— 

WE 


A 15 

A 16 

CS 



l/O 0 - VO, 


1422-1 


A 7 1 C 

n 



A5=< 


A 4^= 

■ 

a 3 i=C 

■ 

Ap *5=0 


A 1 =< 



■ 

WE^C 

•fl 

vcc«=C 

10 

GND«=< 

11 

i/o 0 =C 

12 

i/o 1 <=C 

13 

l/Og 1 ^ 

14 

i/o 3 =C 

15 

l»4=< 

16 

i/o 5 =C 

17 

l/0 6 =C 

18 

\/o I , =C. 

19 

cs t =C 

20 

OE =C 

21 

A 8=< 

22 

Ag=C 

23 

A 10=C 

24 

Aii=C 

25 

a”=C 

26 

A 13 e== C 

27 

a"=C 

28 

Ai 5 C 

29 

a ! 

30 


1422-2 



(/) 

LU 

-J 

=> 

a 

o 


Selection Guide 



1422-35 

1422-45 

1422-55 

Maximum Access Time (ns) 

35 

45 

55 

Maximum Operating Current (mA) 

200 

200 

200 

Maximum Standby Current (mA) 

140 

140 

140 
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CYPRESS 

SEMICONDUCTOR 


Maximum Ratings DC Input Voltage - 0.5V to + 7.0V 

(Above which the useful life may be impaired.) Output Current into Outputs (LOW) 20 mA 


Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 10 ° C to +90°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1422 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc — Min., Iqh = ~4.0 mA 

2.4 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql — 8.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-0.5 

0.8 

V 

Iix 

Input Load Current 

GND <.Vi < Vcc 

-15 

+ 15 

pA 

loz 

Output Leakage Current 

GND <. Vo <. Vcc. Output Disabled 

-15 

+15 

\iA 

Icc 

Vcc Operating Supply 

Current 

Vcc — Max., Iout = 0 niA, 

CS< Vil 


200 

mA 

ISBI 

Automatic C5 Power-Down 
Currentt 1 ! 

Max. Vcc; 05 >. Vjh 

Min. Duty Cycle = 100% 


140 

mA 

ISB2 

Automatic 05 Power-Down 
Current! 1 ] 

Max. Vcc; rs> Vcc- 0.3 V, 

Vin >. Vcc - 0.3V or V IN <. 0.3V 


80 

mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 


Capacitance! 2 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

40 

pF 

CqUT 

Output Capacitance 

35 

pF 


Notes: 

1 . A pull-up resistor to Vcc on the US input is required to keep the de- 2. Tested on a sample basis, 
vice deselected during VccP ower_u P» otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 

R1 481X1 
5V O- vw- 

OUTPUT O f 


R1 481X1 


ALL INPUT PULSES 


30 pFj 

INCLUDING -i- 
JIG AND 
SCOPE 

(a) 



3.0V 





•¥ 90% J 

cS 

R2 OUTPUT O f \ 

► R2 *2 

M0% 


iz55a 5 p F X; : 

; 255 a GND ' 

1 


T 

_ <. 5 ns -•* 

L- — *» 


~ INCLUDING -±r d 


\ n 



10 % 


• < 5 ns 


JIG AND 
SCOPE 


(b) 


Equivalent to: THEVENIN EQUIVALENT 
167X1 

OUTPUT O WV O 1.73V 
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Switching Characteristics Over the Operating Ranged 


Parameters 


READ CYCLE 


*RC 


*AA 


tQHA 


*ACS 


*DOE 



Description 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


C5 LOW to Data Valid 


OE LOW to Data Valid 


E LOW to Low Z 


OE HIGH to High Z 


tPD 


WRITE CYCLE 


Min. 

| Max. | 

| Min. 

| Max. | 

| Min. 


35 


1 45 


1 55 


1422-55 


Max. 



WE LOW to High Z 


Notes: 

3. Tfest conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5 V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, tnzcs is l ess than 
*LZCS f° r any given device. These parameters are guaranteed and not 
100% tested. 

5. tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

6. The intern al wr ite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write, 


and either signal can terminate a write by going HIGH. The data input 
set-up and hold timing should be referenced to the rising edge of the 
signal that terminates the write. 

7. WE is HIGH for read cycle. 

8. Device is continuously selected, C5 = Vjl and OE = Vjl- 

9. Data I/O will be high impedance if OE = Vih- 

10. Address valid prior to or coincident with C5 transition LOW. 

11. If C5 goes HIGH siumultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 


Switching Waveforms! 9 ! 

Read Cycle No. ll 7 - 8 ! 
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Switching Waveforms (continued) 
Read Cycle No. 10 1 



1422-6 



9 ~ 









CYM1422 



SEMICONDUCTOR 

Truth Table 


£3 



Inputs/Outputs 

Mode 

H 

X 

X 

High Z 

Deselect/Power-Down 

L 

L 

H 

Data Out 

Read 

L 

X 

L 

Data In 

Write 

L 

H 

H 

High Z 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CYM1422PS-35C 

PS03 

Commercial 

45 

CYM1 422PS — 45C 

PS03 

Commercial 

55 

CYM1422PS— 55C 

PS03 

Commercial 


Document#: 38— M— 00003 -B 
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CYM1423 


SEMICONDUCTOR 


128Kx 8 Static RAM 
Module 


Features 

• High-density 1-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 45 ns 

• 32-pin, 0.6-inch-wide DIP package 

• J El) EC-compatible pinout 

• Low active power 
— 1.2W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Commercial temperature range 

• Small PCB footprint 
— 1.1 sq. in. 


Functional Description 

TheCYM1423isahigh-performance 
1 -megabit static RAM module organized as 
128K words by 8 bits. This module is con- 
structed using four 64Kx 4 static RAMs in 
SO J packages mounted onto an epoxy lami- 
nate board with pins. A decoder is used to 
interpret the higher-order address and se- 
lect two of the four RAMs. 

Writing to the module is accomplished 
when the chip select (CS) and write enable 
(WE) inputs are both LOW. Data on the 
eight input/output pins (I/Oq through I/O7) 


of the device is written into the memory 
location specified on the address pins (Ao 
through Aj6). Reading the device is accom- 
plished by taking chip select (CS) and out- 
put e nable (OE) LOW, while write enable 
(WE) remains inactive or HIGH. Under 
these conditions, the contents of the mem- 
ory location specified on the address pins 
(Ao through Aig) will appear on the eight 
input/output pins (I/Oo through I/O7). 

The input/output pins remain in a high- im- 
pedance state unless the module is 
selec ted, o utputs are enabled, and write en- 
able (WE) is HIGH. 


Logic Block Diagram 


A 0 _A 1! 

WE 

Ue 


US 



Pin Configuration 


DIP 

Top View 



l/O 0 - I/O7 
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1423-45 

1423-55 

1423-70 

Maximum Access Time (ns) 

45 

55 

70 

Maximum Operating Current (mA) 

210 

210 

210 

Maximum Standby Current (mA) 

80 

80 

80 
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This is an abbreviated datasheet. 
Contact a Cypress representative 
for complete specifications. 


CYM1441 



Features 

• High-density 2-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 
— 5.3W(max.) 

• SMD technology 

• Separate Data I/O 

• 60-pin ZIP package 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of 0.5 in. 

• Small PCB footprint 
— 1.14 sq. in. 


Functional Description 

The CYM1441 is a very high performance 
2-megabit static RAM module organized 
as 256K words by 8 bits. The module is con- 
structed using eight 256K x 1 static RAMs 
in SOJ packages mounted onto an epoxy 
laminate substrate with pins. Two chip se- 
lects (CSl and CSu) are used to indepen- 
dently enable the upper and lower 4 bits of 
the data word. 

Writing to the memory module is accom- 
plishedwhen the chip select (CS) and write 
enable (WE) inputs are both LOW. Data 
on the eight input pins (Dio through DI 7 ) is 
written into the memory location speci- 
fied on the address pins (Aq through A 17 ). 


Readingthe device is accomplished by tak- 
ing c hip s elect (CS) LOW while write en- 
able WE remains inactive or HIGH. Un- 
der these conditions, the contents of the 
memory location specified on the address 
pins will appear on the appropriate data 
output pins (DOo through DO7). 

The data output pins remain in a high- 
impedance state unless the m odule is se- 
lected and write enable (WE) is HIGH. 

Tvo pins (PDo and PDi) are used to iden- 
tify module memory density in applica- 
tions wehre alternate versions of the JE- 
DEC-standard modules can be inter- 
changed. 


Logic Block Diagram 


Pin Configuration 

ZIP 



Selection Guide 



Maximum Access Time (ns) 
Maximum Operating Current (mA) 
Maximum Standby Current (mA) 
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CYM1460 



CYPRESS 
SEMICONDUCTOR 


Features 

• High-density 4-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 35 ns 

• Low active power 
— 3.4W(max.) 

• Double-sided SMD technology 

• TTL-compatible inputs and outputs 

• Low profile version (PF) 

— Max. height of .345 in. 

• Small footprint SIP version (PS) 

— PCB layout area of 1.2 sq. in. 


Functional Description 

The CYM1460 is a high-performance 
4-megabit static RAM module organized as 
512K words by 8 bits. This module is con- 
structed from sixteen 32Kx 8 SRAMs in 
plastic surface mount packages on an epoxy 
laminate board with pins. Two choices of 
pins are available for vertical (PS) or hori- 
zontal (PF) through-hole mounting. On- 
board decoding selects 
one of the sixteen SRAMs from the high- 
order address lines, keeping the remaining 
fifteen devices in standby mode for mini- 
mum power consumption. 

An active LOW write enable signal (WE) 
controls the writing/reading operation of 


512Kx 8 Static RAM 
Module 

the memory. When MS and WE inputs are 
both LOW, data on the eight data 
input/output pins is written into the 
memory location specified on the address 
pins. Reading the device is accomplished 
by selecting the devic e and enabling the 
outp uts, MS and OE , active LOW, while 
WE remains inactive or HIGH. Under 
these conditions, the content of the loca- 
tion addressed by the information on the 
address pins is present on the eight data 
input/output pins. 

The input/output pins remain in a high- im- 
pedance state unless the module is 
selecte d, out puts are enabled, and write 
enable (WE) is HIGH. 


Logic Block Diagram 


An -An 


"7fT“ 


OE 

we — r 

A 15~A8 7^" 


MS 


a 


t£r 




32Kx 8 
SRAM 


32Kx 8 
SRAM 


32Kx 8 
SRAM 


32Kx 8 
SRAM 


32Kx 8 
SRAM 


32Kx 8 M 
SRAM 


32Kx 8 
SRAM 


32K x 8 
SRAM 


U 32Kx 8 U |_| 
SRAM 


32Kx 8 
SRAM 


32K x 8 
SRAM 


32Kx 8 |_| 

SRAM 


32Kx 8 
SRAM 


32Kx 8 
SRAM 


32Kx 8 
SRAM 


32K x 8 
SRAM 


Pin Configuration 


t4i/o 0 - i/o 7 




ppv 

i 

Vcc«=C= 

2 

WE =CZ 

3 

l/0 2 =CZ 

4 

l/0 3 *=<Z 

5 

|/0®=C= 

6 


7 

A 2 1 ' ’"'L— . 

8 

A 3 ■ ^ 

9 

A 4 1 '■ "'"''"i 

10 

GND =CZ 

11 

i/o 5 =c= 

12 


13 

An 4 1 "" 

14 

A g * — 

15 

A 13 Z 

16 

A 14 i===CZ 

17 

NC c== \^ 

18 

MS C =GZ 

19 


20 

A 16 c=ci! 

21 

Ai 2 =C= 

22 

Al8 t== ^— - 

23 


24 

l/Oi =<= 

25 

GND =CZ 

26 


27 

; 

28 

g CS=CI 

29 

Ag ' > 

30 

|/07=C= 

31 

l/04*=C= 

32 

i/o 6 =c: 

33 


34 

Vcc l= ^- 

35 

OE =CZ 

36 


Selection Guide 



1460-35 

1460-45 

1460-55 

1460-70 

Maximum Access Time (ns) 

35 

45 

55 

70 

Maximum Operating Current (mA) 

625 

625 

625 

625 

Maximum Standby Current (mA) 

560 

560 

560 

560 
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CYM1460 


SEMCONDUCTOR ===== 

Maximum Ratings 

(Above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 

Ambient Temperature with 

Power Applied 0°Cto +70°C 

Supply Voltage to Ground Potential -0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.QV 

DC Input Voltage -0.5V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

CYM1460 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., I oiF — 4.0 mA 

2.4 


V 

VOL 

Output LOW Voltage 

Vcc == Min., I ql = 8.0 mA 

0.4 

V 


Mh 

Input HIGH Voltage 


2.2 

Vcc 

V 

Ml 

Input LOW Voltage 


-0.5 

0.8 

V 

iix 

Input Load Current 

GND < V i < V CC 

-20 

+20 

pA 

l OZ 

Output Leakage Current 

GND < Vi< V CC 

Output Disabled 

-20 

+20 

pA 

!CC 

Vcc Operating 

Supply Current 

Vcc = Max., MS < V il 

IOUT= 0 mA 


625 

mA 

ISBl 

Automatic MS 

Power-Down Current 

Max. Vcc, MS > V ih 

Min. Duty Cycle = 100% 


560 

mA 

ISB2 

Automatic MS 

Power-Down Current 

Max. VcG MS~> V CC~ 0.2V, 

VlN > VCC - 0.2V or 

VIN < 0.2V 


320 

mA 


Capacitance [1] 


Parameters 

Description 

Test Conditions 

Max. 

Unit 

Qn 

Input Capacitance 

T A =25°C,f= 1MHz 

V cc = 5.0V 

120 

pF 

CqUT 

Output Capacitance 

180 

pF 


Notes: 

1. Tested on a sample basis. 

AC Test Loads and Waveforms 


5V O- 
OUTPUT O 


R1 481 Q 



5V O 
OUTPUT O 


R1 481 Q 


INCLUDING -1 
JIG AND 
SCOPE 

fa) 



INCLUDING i 
JIG AND 
SCOPE 


ALL INPUT PULSES 



Equivalent to: THEVENIN EQUIVALENT 


OUTPUT O- 


J670_ 


-O 1.73V 
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CYM1460 



CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range [2] 


Parameters 

Description 

1460-35 

1460-45 

1460-55 

1460-70 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

35 


45 


55 


70 


ns 

tAA 

Address to Data Valid 


35 


45 


55 


70 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tAMS 

MS LOW to Data Valid 


35 


45 




70 

ns 

tDOE 

OE LOW to Data Valid 


15 


20 


mm 


30 

ns 

■m 

OE LOW to Low Z 

0 


0 


0 


0 


ns 

tHZOE 

OE HIGH to High Z [3] 


15 


25 


25 


30 

ns 

tLZMS 

MS LOW to LowZ [4] 

5 


5 


5 


5 


ns 

tHZMS 

MS HIGH to High Z [3 ’ 4] 


15 




25 


35 

ns 

WRITE CYCLE [5] 

twc 

Write Cycle Time 

35 


45 


55 


70 


ns 

tSMS 

MS LOW to Write End 

30 


40 


50 


60 


ns 

tAW 

Address Set-Up to Write End 

30 


40 


50 


60 


ns 

tHA 

Address Hold from Write End 

5 


5 


5 


5 


ns 

tSA 

Address Set-Up to Write Start 

5 


5 


5 


5 


ns 

tpWE 

WE Pulse Width 

25 


30 


40 


55 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


30 


ns 

tHD 

Data Hold from Write End 

5 


5 


5 


5 


ns 

tHZWE 

WE LOW to High Z [3] 


15 


20 


25 


25 

ns 

tLZWE 

WE HIGH to Low Z 

3 


3 


3 


3 


ns 


Notes: 

2. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

3. tnzOE , t H zMS and tnzwE are specified with C L = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

4. At any given temperature and voltage condition, tnzMS is less than 
tLZMS for any given device. These parameters are guaranteed and not 
100% tested. 

5. The inter nal wr ite time of the memory is defined by the overlap of MS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 


either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 

6. WE is HIGH for read cycle. 

7. Device is continuously selected. OE, MS = Vil- 

8. Address valid prior to or coincident with MS transition LOW. 

9. Data I/O is HIGH impedance if OE = Vih- 

10. If MS goes HIGH simultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 


Switching Waveforms 

Read Cycle No. 1 [6,7] 
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SEMICONDUCTOR 


CYM1460 


Switching Waveforms (continued) 
Read Cycle No. 2 [6 81 





* t wc *■ 


ADDRESS 

£ ^ 

t 


* t SA » 

* *SMS * 

J 





f- 

tHA 


* t AW 1 

We 

* 1 



‘77777777777777 


l SD * 

** *• l HD 

DATA IN ^ 

DATA-IN VALID 

' X 


“* Ihzwe *“ 

’EDANCE 

DATA I/O data undefined 

™ ™ ^ HIGH IMF 

/ 



1460-8 
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SEMICONDUCTOR 


CYM1460 


Truth Table 


MS 

WE 

OE 

Input/Outputs 

Mode 

H 

X 

X 

High Z 

Deselect/Power-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

High Z 

Deselect 


Document #: 
38-M-00004— A 


Ordering Information 


Speed 

Ordering Code 

Package 

TJ^pe 

Operating 

Range 

35 

CYM1460PS-35C 

PS05 

Commercial 

CYM1460PF-35C 

PF03 

45 

C YM 1 460PS-45 C 

PS05 

Commercial 

CYM1460PF-45C 

PF03 

55 

CYM1460PS-55C 

PS05 

Commercial 

CYM1460PF-55C 

PF03 

70 

CYM1460PS-70C 

PS05 

Commercial 

CYM1460PF-70C 

PF03 
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oypprcc: 

SEMICONDUCTOR 


512Kx 8 Static RAM 
Module 


Features 

• High-density 4-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 70 ns 

• Low active power 
— 825 mW (max.) 

• Double-sided SMD technology 

• TTL-compatible inputs and outputs 

• Low profile version (PF) 

— Max. height of .315 in. 

• Small footprint SIP version (PS) 

— PCB layout area of 1.5 sq. in. 

• 2V data retention (L version) 


Functional Description 

TheCYM1461 is a high-performance 
4-megabit static RAM module organized as 
5 12K words by 8 bits. This module is con- 
structed from sixteen 32Kx 8 SRAMs in 
plastic surface mount packages on an epoxy 
laminate board with pins. Two choices of 
pins are available for vertical (PS) or hori- 
zontal (PF) through-hole mounting. On- 
boarddecodingselects 
one of the sixteen SRAMs from the high- 
order address lines keeping the remaining 
fifteen devices in standby mode for mini- 
mumpowerconsumption. 

An active LOW write enable signal (WE) 
controls the writing/reading operation of 


the memory .When MS and WE inputs are 
both LOW, data on the eight data 
input/output pins is written into the 
memory location specified on the address 
pins. Reading the device is accomplished by 
selecting the devic e and enabling th eout- 
puts, MS and OE active LOW, while WE 
remainsinactiveorHIGH.Underthese 
conditions, the content of the location ad- 
dressed by the information on the address 
pins is present on the eight data input/out- 
putpins. 

The input/output pins remain in a high- im- 
pedance state unless the module is 
selec ted, o utputs are enabled, and write en- 
able (WE) is HIGH. 




1461-70 

1461-85 

1461-100 

Maximum Access Time (ns) 

70 

85 

100 

Maximum Operating Current (mA) 

150 

150 

150 

Maximum Standby Current (mA) 

50 

50 

50 
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^ SEM^§4DUCTOR 

Maximum Ratings 

(Above which the useful life may be impaired) 

Storage Temperature -65°C to + 150°C 

Ambient Temperature with 

Power Applied 0° C to +70°C 

Supply Voltage to Ground Potential -0.3V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.3V to +7.0V 

DC Input Voltage -0.3V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Range 


CYM1461 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

Mh 

Input HIGH Voltage 

Ml 

Input LOW Voltage 

hx 

Input Load Current 

l oz 

Output Leakage Current 

icc 

Vcc Operating 

Supply Current 

IsBI 

Automatic MS 

Power-Down Current 

!SB2 

Automatic MS 

Power-Down Current 


Test Conditions 


Vcc = Min., I otF — 1.0 mA 


Vcc = Min., I oL = 2.0 mA 


GND < Vi< V CC 
Output Disabled 


Vcc = Max., MS < V il 
I OUT = 0 mA 


Max. Vcc , MS >l V ih 
M in. Duty Cycle = 100% 


Max. VcG MS > V CC- 0.2V, 
Mn > VCC- 0.2V or 
MN < 0.2V 





\fcc +0.3 

V 

0.8 

V 

+20 

pA 

+20 

pA 

150 

mA 

50 

mA 

32 

mA 


Capacitance [ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25°C, f = 1 MHz 

100 

pF 

CqUT 

Output Capacitance 

V CC = 5.0V 

100 

pF 


Notes: 

1. Tested on a sample basis. 

AC Test Loads and Waveforms 

R1 1923Q 


R1 1923Q 



ALL INPUT PULSES 


5pF S 1020Q GND 


JIG AND 
SCOPE 


JIG AND 
SCOPE 


< 5 ns-* ««- 


Equivalent to: THEVENIN EQUIVALENT 
667Q 
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CYM1461 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range [2} 


1461-70 


Parameters 

Description 

READ CYCLE 

tRC 

Read Cycle Time 

tAA 

Address to Data Valid 

tOHA 

Data Hold from Address Change 

tAMS 

MS LOW to Data Valid 

tDOE 

OE LOW to Data Valid 

tLZOE 

OE LOW to Low Z 

tHZOE 

OE HIGH to High Z [3] 

B339H 

MS LOW to Low Z [4] 


MS HIGH to High Z [3,4] 

WRITE CYCLE [5] i 

twc 

Write Cycle Time 

tSMS 

MS LOW to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

*SD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tHZWE 

WE LOW to High Z [3] 

tLZWE 

WE HIGH to Low Z 



Notes: 

2. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V and output loading 
of the specified Iol/Toh and 30-pF load capacitance. 

3- t H zOE , tHZMS, and t H zWE are specified with Cl = 5 pF as in part (b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

4. At any given temperature and voltage condition, tnzMS is less than 
tLZMS for any given device. These parameters are guaranteed and not 
100% tested. 


The intern al wr ite time of the memory is defined by the overlap of MS 
LOW and WE LOW. Both signals must be LOW to initiate a write 
and either signal can terminate a write by going HIGH. The data in- 
put set-up and hold timing should be referenced to the rising edge of 
the signal that terminates the write. 

WE is HIGH for read cycle. 

Device is continuously selected. OE, MS = Vil- 

Address valid prior to or coincident with MS transition LOW. 

Data I/O is HIGH impedance if OE = Vih- 
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CYM1461 


CYPRESS 

SEMICONDUCTOR 


Data Retention Characteristics (L Version Only) 


Parameter 

Description 

Test Conditions 

CYM1461 

Units 

Min. 

Max. 


Vcc for Retention Data 

Vcc = 2.0V, 

CS> Vcc- 0.2V 

MN > Vcc- 0.2V 
orV[N<0.2V 

2.0 


V 

ICCDR 

Data Retention Current 


300 

pA 

l CDR [12] 

Chip Deselect to Data Retention Time 

0 


ns 

t R [ 12 ] 

Operation Recovery Time 

t RC [1 °] 


ns 


Notes: 

10. tRc= Read Cycle Time. 12. Guaranteed, not tested. 

11. If MS goes HIGH simultaneously with WE HIGH, the output re- 
mains in a high-impedance state. 

Data Retention Waveform 



DATA RETENTION MODE 


l CDR 

4.5V”^ 

^ V DR ^ 2V 7 

Mdr 

4.5V 


V////7 

\ 

V,H 


' 

^\V\W 


Switching Waveforms 


Read Cycle No. 1 


ADDRESS 


[7,8] 


DATA OUT 



Read Cycle No. 2 t 8 ’ 9 > 10 ] 
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Write Cycle No. 2 (MS Controlled) 


[ii] 



1461-11 
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CYM1461 



IVuth Table 


MS 

WE 

OE 

Input/Outputs 

Mode 

H 

X 

X 

High Z 

Deselect/Power-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

High Z 

Deselect 


Document #: 38-M-00005-A 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

1jT>e 

Operating 

Range 

70 

CYM1461PS-70C 

PS01 

Commercial 

CYM1461LPS-70C 

CYM1461PF-70C 

PF01 

CYM1461LPF-70C 

85 

CYM1461PS-85C 

PS01 

Commercial 

CYM1461LPS-85C 

CYM1461PF-85C 

PF01 

CYM1461LPF-85C 

100 

CYM1461PS-100C 

PS01 

Commercial 

CYM1461LPS-100C 

CYM1461PF-100C 

PF01 

CYM1461LPF-100C 
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CYM1464 


SEMCONDUCTOR 512Kx 8 SRAM Module 


Features 

• High-density 4-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• Low active power 
— 1.93W(max.) 

• JEDEC-compatible pinout 

• 32-pin, 0.6-inch-wide DIP package 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .34 inches 


• Small PCB footprint 
— 0.98 sq. in. 

Functional Description 

The CYM1464 is a high-performance 
4-megabit static RAM module organized 
as 512K words by 8 bits. This module is 
constructed using four 256K x 4 static 
RAMs in SOJ packages mounted on an 
epoxy laminate substrate with pins. 

Writing to the module is accomplished 
when the chip select (CS) and write enable 
(WE) inputs are both LOW. Data on the 
eight input/output pins (I/Oo through I/O7) 
of the device is written into the memory 


location specified on the address pins (Ao 
through Aig). Reading the device is ac- 
complished by_taking chip select and out- 
put e nable (OE) LOW, while write enable 
(WE) remains inactive or HIGH. Under 
these conditions, the contents of the 
memory location specified on the address 
pins (A<) through Aig) will appear on the 
eight appropriate data input/output pins 
(I/Oo through I/O7). 

The input/output pins remain in a high-im- 
pedance state unless the module is se- 
lecte d, ou tputs are enabled, and write en- 
able (WE) is HIGH. 


Logic Block Diagram 


Pin Configuration 


Ao ~ A 18 

WE 

OE 


CS 


512Kx 8 
SRAM 


l/O 0 - l/0 7 

1464-1 


DIP 


Top View 




Selection Guide 



1464-20 

1464-25 

1464-30 

1464-35 

1464-45 

1464-55 

1464-70 

Maximum Access Time (ns) 

20 

25 

30 

35 

45 

55 

70 

MaximumOperating Current (mA) 

350 

350 

300 

300 

300 

300 

300 

Maximum Standby Current (mA) 

240 

240 

240 

240 

240 

240 

240 
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CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 


Storage Temperature - 55 ° C to + 125 ° C 

Ambient Temperature with 

Power Applied . - 10°C to +85°C 

Supply Voltage to Ground Potential -0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -0.5V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1464-20,25 

1464-30,35,45, 
55, 70 

Units 


Max. 

Min. 

Max. 

V 0 H 

Output HIGH Voltage 

Vcc = Min., Ioh ~ ~4.0 mA 

2.4 


KSM 


V 

V 0 L 

Output LOW Voltage 

Vcc - Min., Iol = 8.0 mA 


0.4 


0.4 

wm 

Vffl 

Input HIGH Voltage 


2.2 

V CC + 0.3 

2.2 

V CC + 0.3 

V 

Vil 

msBsmmam 


Big 

0.8 


0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-10 

+10 

JBSM 


pA 

loz 

Output Leakage Current 

GND <. Vo < Vcc, Output Disabled 

-10 

+10 

-10 

+10 

pA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., Iout = 0 mA, 

CS< Vil 


350 


300 

mA 

ISBl 

E 

Vcc = Max., CS >. Vm 

Min. Duty Cycle = 100% 


240 


240 

mA 

ISB2 

Automatic CS Power-Down 
Current 

V C c = Max., CS > V C c ~ 0.2V, 

Vin > V C c “ 0.2V or Vin < 0.2V 


10 


10 

mA 


Capacitance P] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

40 

pF 

CqUT 

Output Capacitance 

30 

pF 


Notes: 

1. Vil (Min.) = -3.0V for pulse widths less than 20 ns. 2. Tested on a sample basis. 


AC Test Loads and Waveforms 


R1 481 Q 


5V o- 
OUTPUTo- 


30 pF t | 

INCLUDING 1 

JIG AND -± 

SCOPE " 


R2 

255Q 


(a) 


R1 481 Q 


5VO- 

OUTPUTo- 


5pF J 
INCLUDING 
JIG AND 4r 
SCOPE *" 

(b) 


R2 

255 Q 


1464-3 


Equivalent to: THEVENIN EQUIVALENT 


OUTPUT o- 


167.0, 


-o 1.73V 


3.0V 

GND 

<5 ns 



K 


90% 
10 % 


h*-<. 5 ns 


1464-4 
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CYM1464 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the operating Ranged 


Parameters 

Description 

| READ CYCLE 

tRC 

Read Cycle Time 

tAA 

Address to Data Valid 

t(3HA 

Data Hold from Address Change 

tACS 

CS LOW to Data Valid 

tDOE 

OE LOW to Data Valid 

tLZOE 

OE LOW to LowZ 

tHZOE 

OE HIGH to HighZ 

tLZCS 

CS LOW to LowZ 

tHZCS 

CS HIGH to High Zl 4 1 


WRITE CYCLE 


twc 

Write Cycle Time 

tscs 

CS LOW to Write End 

tAW 

Address Set-Up to Write End 

*HA 

Address Hold from Write End 

Isa 

Address Set-Up from Write Start 

IPWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tLZWE 

WE HIGH to LowZ 

tHZWE 

WE LOW to High ZW 



Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing 8. The inter nal w rite time of the memory is defined by the overlap of CS 


reference levels of 1.5 V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. tnzcs and tnz WE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

5. WE is HIGH for read cycle. 

6. Device is continuously selected, CS = Vil- 

7. Address valid prior to or coincident with CS transition LOW. 


LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CYM1464 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

| READ CYCLE 

tRC 

Read Cycle Time 

*AA 

Address to Data Valid 

tOHA 

Data Hold from Address Change 

*ACS 

CS LOW to Data Valid 

tDOE 

OE LOW to Data Valid 

tLZOE 

OE LOW to Low Z 


OE HIGH to High Z 

tLZCS 

CS LOW to Low Z 

tHZCS 

CS HIGH to High zW 

WRITE CYCLE 

twc 

Write Cycle Time 

tscs 

CS LOW to Write End 

*AW 

Address Set-Up to Write End 

*HA 

Address Hold from Write End 

tSA 

Address Set-Up from Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

*HD 

Data Hold from Write End 

tLZWE 

WE HIGH to LowZ 

tHZWE 

WE LOW to High ZM 


Min. Max. Min. Max. Min. Max. Min. Max. Units 

























































































































































CYM1464 



CYPRESS 

^ SEMICONDUCTOR 

Truth Table 


cs 

WE 

OE 

Inputs/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Bower-Down 

L 

H 

L 

Data Out 

Read Word 

L 

L 

X 

Data In 

Write Word 

L 

H 

H 

HighZ 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CYM1464PD — 20C 

PD02 

Commercial 

25 

CYM1464PD— 25C 

PD02 

Commercial 

30 

CYM1464PD — 30C 

PD02 

Commercial 

35 

CYM1464PD — 35C 

PD02 

Commercial 

45 

CYM1464PD— 45C 

PD02 

Commercial 

55 

CYM1464PD— 55C 

PD02 

Commercial 

70 

CYM1464PD — 70C 

PD02 

Commercial 


Document#: 38 - M- 00030 -B 


9-34 





CYM1465 



Features 

• High-density 4-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 70 ns 

• Low active power 

— 605 mW (max.) 

• JEDEC-compatible pinout 

• 32-pin, 0.6-inch-wide DIP package 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .27 inches 

• Small PCB footprint 

— 0.98 sq. in. 


Functional Description 

The CYM1465 is a high-performance 
4-megabit static RAM module organized 
as 512K words by 8 bits. This module is 
constructed using four 128K x 8 RAMs 
mounted on a substrate with pins. A decod- 
er is used to interpret the higher-order ad- 
dresses (A17 and Ajg) and to select one of 
the four RAMs. Two packaging options are 
offered: VSOP packages on FR4 substrate 
(PD), and SOIC packages on ceramic sub- 
strate (SD). 

Writing to the module is accomplished 
when the chip select (CS) and write enable 
(WE) inputs are both LOW. Data on the 


eight input/output pins (I/Oo through 
I/O7) of the device is written into the 
memory location specified on the address 
pins (Ao through Ajs). Reading the device 
is accomplished by taking chip select and 
output enable(OE) LOW while write en- 
able remains inactive or HIGH. Under 
these conditions, the contents of the 
memory location specified on the address 
pins (An through Aig) will appear on the 
eight appropriate data input/output pins 
(I/Oo through I/O7). 

The input/output pins remain in a high-im- 
pedance state unless the module is se- 
lected, outputs are enabled, and write en- 
able is HIGH. 



Selection Guide 



1465-70 

1465-85 

1465-100 

1465-120 

1465-150 

Maximum Access Time (ns) 

70 

85 

100 

120 

150 

Maximum Operating Current (mA) 

110 

110 

110 

110 

110 

Maximum Standby Current (mA) 

12 

12 

12 

12 

12 
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CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 


Storage Tfemperature - 55° C to +125°C 

Ambient Temperature with 

Power Applied - 10 ° C to + 85 0 C 

Supply Voltage to Ground Potential —0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to +7.0V 

DC Input Voltage -0.5V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 

Industrial 

- 40°C to + 85°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1465 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh — “ 1.0 mA 

mm 


V 

V 0 L 

Output LOW Voltage 

Vcc ~ Min., Iol = 2.1 mA 



V 

Vjh 

Input HIGH Voltage 


2.2 

Vcc + 0.3 

V 

Vil 

Input LOW Voltage 


-0.3 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< Vcc 

-10 

+10 

pA 

loz 

Output Leakage Current 

GND <. Vo <. Vcc> Output Disabled 

-20 

+20 

pA 

Icc 

Vcc Operating Supply 
Current 

Vcc = Max., Iout = 0 mA, 

CS< Vil 


110 

mA 

ISBl 

Automatic CS Power-Down 
Current 

Vcc = Max., CS >l Vm 

Min. Duty Cycle = 100% 


12 

mA 

ISB2 

Automatic CS Power-Down 
Current 

Vcc = Max, CS >l V C c - 0.2V, 
Vin > Vcc - 0.2 V or V IN <. 0.2 V 

Standard Version 


8 

mA 

L Version 


420 

pA 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C, f = 1 MHz, 

Vcc = 5.0V 

45 

pF 

CqUT 

Output Capacitance 

45 

pF 


AC Test Loads and Waveforms 


5V O- 
OUTPUT O- 


1.847kQ 


INCLUDING 
JIG AND 
SCOPE 


5V O- 
OUTPUT O- 


1.847kQ 


i C,j21 i 


(a) 


Ik Q 


INCLUDING i 
JIG AND 

SCOPE ^ 


5 pF 


< Ik Q 


3.0V- 

GND - 


ALL INPUT PULSES 


4 


<. 10 ns- 


90% 

10% 


k 


90 

* 


90% 

10 % 


• <. 10 ns 


Equivalent to: TH EVEN IN EQUIVALENT 
648a 

OUTPUT O wv O 1 .76V 


Notes: 

1. Tfested on a sample basis. the specified Iol/Ioh an d 100-pF load capacitance for 85, 100, 120, 

2. Tfcst conditions assume signal transition times of 10 ns or less, timing and 150 ns speeds. Cl = 30 pF for 70 ns speed, 

reference levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
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CYM1465 


===£ CYPRESS 

^= 2 ? SEMICONDUCTOR .T ;t 

Switching Characteristics Over the Operating Rangel 2 ! 


Parameters 

Description 

1465 

-70 

1465 

-85 

1465 

-100 

1465 

-120 

1465 

-150 

Units 


Max. 


Max. 


Max. 

|jjg| 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

70 


85 


100 


120 


150 


ns 

*AA 

Address to Data Valid 


70 


85 


100 


120 


150 

ns 

tOHA 

Data Hold from Address Change 

10 


10 


10 


10 


10 


ns 

tACS 

CS LOW to Data Valid 


70 


85 


100 


120 


150 

ns 

tDOE 

(5E LOW to Data Valid 


35 


45 


50 


60 


75 

ns 

tLZOE 

OE LOW to Low Z 

5 


5 


5 


5 


5 


ns 

*HZOE 

01 HIGH to High Zl 3 ) 


25 


30 


35 


45 


55 

ns 

tLZCS 

CS LOW to Low Z 

KQi 


10 


10 


10 


10 


ns 

tHZCS 

CS HIGH to High Zt 3 ! 


30 


30 


35 


45 


60 

ns 

WRITE CYCLE 

twc 

Write Cycle Time 

70 


85 


100 


120 


150 


ns 

tscs 


65 


75 


90 


100 


115 


ns 

tAW 

Address Set-Up to Write End 

65 


75 


90 




110 


ns 

tHA 

Address Hold from Write End 

0 


5 


5 


5 


5 


ns 

*SA 

Address Set-Up from Write Start 

0 


5 


5 


5 


5 


ns 

tpWE 


55 


65 


75 


85 


95 


ns 

tSD 

Data Set-Up to Write End 

30 


35 


40 


45 


50 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 


ns 

*LZWE 

WE HIGH to Low Z 

5 


5 


5 


5 


5 


ns 

*HZWE 

WE LOW to High Zt 3 ! 


25 


30 


35 


40 


45 

ns 



Data Retention Characteristics Over the Operating Range (L Version Only) 


Parameters 

Description 

Test Conditions 

Commercial 

Industrial 

Units 

Min. 

Max. 

Min. 

Max. 

Vdr 

Vcc for Retention Data 

CS _> Vcc - 0.2V 

2.0 


2.0 


V 

ICCDR3 

Data Retention Current 

Vcc = Max., C5 2 l Vcc “ 0.2V 
Vin -> ' V cc - 0.2V or Vi N < 0.2V 


50 


150 

\lA 

*CDR^ 

Chip Deselect to Data Retention Time 

0 


0 


ns 

t R w 

Operation Recovery Time 

5 


5 


ms 


Notes: 

3. Cl = 5 pF as in part (b) of AC Tfest Loads. Transition is measured 
±500 mV from steady state voltage. 

4. Guaranteed, not tested. 

5. WE is HIGH for the read cycle. 

6. Device is continuously selected, C5 = Vjl- 

7. Address valid prior to or coincident with C5 transition LOW. 


8. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

9. If C5 goes HIGH simultaneously with WE HIGH, the output remians 
in a high-impedance state. 
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=saaaaaa f pRESS 

SEMICONDUCTOR = .7 

Switching Waveforms (continued)! 8 ' 9 ! 

Write Cycle No. 2 (CS Controlled) 



DATA UNDEFINED 


HIGH IMPEDANCE 


TVuth Table 

Inputs 

CS WE OE Outputs 
“h X X High Z 

L H L Data Out 

L L X Data In 

L ~ H "High Z 

Ordering Information 


Ordering Code 




CYM1465PD- 

70C 

CYM1465LPD 

— 70C 

CYM1465SD- 

70C 

CYM1465LSD 

-70C 

CYM1465PD- 

85 C 

CYM1465LPD 

-85C 

CYM1465SD- 

85C 

CYM1465LSD 

-85C 

CYM1465PD- 

851 

CYM1465LPD 

-851 

CYM1465SD- 

00 

CYM1465LSD 

-851 

CYM1465PD- 

100C 


CYM1465LPD - 100C 


CYM 1465PD - 1001 


CYM1465LPD — 1001 


Document #: 38-M-00036-B 


Mode 

Deselect/Power-Down 
Read Word 

Write Word “ ~ 

Deselect 


Package Operating 

Type Range 


Commercial 



Speed 


Package 

Operating 

(ns) 

Ordering Code 

Type 

Range 

100 

CYM1465SD-100I 

SD01 

Industrial 


CYM1465LSD — 1001 



120 

CYM1465PD— 120C 

PD03 

Commercial 


CYM1465LPD - 120C 




CYM1465SD - 120C 

SD01 



CYM1465LSD - 120C 




CYM1465PD — 1201 

PD03 

Industrial 


CYM1465LPD - 1201 




CYM1465SD-120I 

SD01 



CYM1465LSD - 1201 



150 

CYM1465PD — 150C 

PD03 

Commercial 


C YM1465LPD — 150C 




CYM1465SD— 150C 

SD01 



CYM1465LSD - 150C 




CYM1465PD - 1501 

PD03 

Industrial 


CYM1465LPD - 1501 




CYM1465SD - 1501 

SD01 


1 

CYM1465LSD - 1501 
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Features 

• High-density 4-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 30 ns 

• Low active power 
— 1.9W (max.) 

• JEDEC-compatible pinout 

• 32-pin, 0.6-inch-wide DIP package 

• TTL-compatible inputs and outputs 


Functional Description 

The CYM1466 is a high-performance 
4-megabit static RAM module organized 
as 512K words by 8 bits. This module is 
constructed using four 128K x 8 RAMs in 
ceramic leadless chip carrier packages 
mounted on a ceramic substrate. A decod- 
er is used to interpret the higher-order ad- 
dresses (A17 and Aig) and to select one of 
the four RAMs. 

Writing to the module is accomplished 
when the chip select (CS) and write enable 
(WE) inputs are both LOW. Data on the 
eight input/output pins (I/Oo through I/O7) 
of the device is written into the memory 


location specified on the address pins (Ao 
through Ajg). Reading the device is ac- 
complishedby taking chip select and out- 
put enable(OE) LOW while write enable 
remains inactive or HIGH. Under these 
conditions, the contents of the memory lo- 
cation specified on the address pins (Aq 
through Aig) will appear on the eight ap- 
propriate data input/output pins (I/O)o 
through I/O7). 

The input/output pins remain in a high-im- 
pedance state unless the module is se- 
lected, outputs are enabled, and write en- 
able is HIGH. 



Selection Guide 


1466-30 1466-35 1466-45 1466-55 1466-70 1466-85 1466-100 1466-120 

MaximumAccessTime(ns) 30 35 45 55 70 85 100 120 

MaximumOperating Current (mA) Mil 250 250 250 250 250 110 110 110 

MaximumStandby Current (mA) Mil 120 120 120 120 120 15 15 15 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


CYM1466 


Maximum Ratings 

(Above which the useful life may be impaired.) 


Storage Temperature - 65°Cto +125°C 

Supply Voltage to Ground Potential -0.3V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State 0V to Vcc 

DC Input Voltage -0.3V to V CC + 0.3V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Military 

— 55°C to + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1466-30 

1466-35 

1466-45 

1466-55 

1466-70 

1466-85 

1466-100 

1466-120 

Units 

Min. 

Max. 


Max. 

VoH 

Output HIGH Voltage 

Vcc = Min. 

Iqh = ~ 4.0 mA 

mm 




V 

I oh = — L0 mA 



mm 



VoL 

Output LOW Voltage 

Vcc = Min. 

Iol = 8.0 mA 


0.4 



V 

Iol = 2.0 mA 




0.4 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

+0.3 

2.2 

Vcc 

+0.3 

V 

VlL 

Input LOW Voltage 



0.8 


0.8 

V 

Iix 

Input Load Current 

Vcc = Max., 0 < Vi < V C c 

-10 

+ 10 

-10 

+ 10 

pA 

loz 

Output Leakage 

Current 

OS = Vih, V CC = Max., 

0<Vo<V CC 

-20 

+20 

-20 

+20 

pA 

Icc 

Vcc Operating 

Supply Current 

Vcc = Max., Io = 0 mA, 

CS<Vi L 


250 


110 

mA 

ISBI 


Vcc = Max., CS _> Vih, 

Io = 0 mA 


120 


15 

mA 

ISB2 

Automatic CS 

Power-Down Current 

Vcc = Max., CS > V C c - 0.2V, 

V C c - 0.2V < Vi < 0.2V, I Q = 0 mA 


40 


10 

mA 


Capacitance M 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25°C,f= 1MHz, 

V CC = 5.0V 

45 

pF 

CqUT 

Output Capacitance 

45 

pF 


Notes: 

1. Tested on a sample basis. 


AC Test Loads and Waveforms 

R1 


5V O 
OUTPUT O- 



C1 1 
INCLUDING ’ 
JIG AND 
SCOPE 

(a) 


OUTPUT O 



3.0V ■ 


ALL INPUT PULSES 


GND ■ 


<. 10 ns- 




90% 

10% 


90% 

10% 


10 ns 
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PRELIMINARY 


CYM1466 



Load Capacitor and Resistor Values 



1466-30 

1466-35 

1466-45 

1466-55 

1466-70 

1466-85 

1466-100 

1466-120 

Units 

Cl 

30 

100 

pF 

R1 

0.481 

1.84 

kQ 

R2 

0.255 

1.00 

kQ 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

1466-30 

1466-35 

1466-45 

1466-55 

1466-70 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE ] 

tRC 

Read Cycle Time 

30 


35 


45 


55 


70 


ns 

Ua 

Address to Data Valid 


30 


35 


45 


55 


70 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


5 


5 


ns 

Ucs 

CS LOW to Data Valid 


30 


35 


45 


55 


70 

ns 

tDOE 



10 


15 


20 


30 


35 

ns 

tLZOE 

OE LOW to Low Z 

0 


0 


0 


0 


0 


ns 

Ihzoe 

OE HIGH to High Z& 


10 


15 


20 


25 


30 

ns 

Ilzcs 

CS LOW to LowZ 

5 


5 


5 


5 


5 


ns 

Ihzcs 

CS HIGH to High Zt 3 ] 


10 


15 


20 


25 


30 

ns 

WRITE CYCLE j 

twc 

Write Cycle Time 

30 


35 


45 


55 


70 


ns 

tscs 

CS LOW to Write End 

26 


26 


m 


45 


50 


ns 

Uw 

Address Set-Up to Write End 

26 


26 


i 


45 


50 


ns 

tHA 

Address Hold from Write End 

0 


0 


■a 


0 


0 


ns 

*SA 

Address Set-Up from Write Start 

5 


5 


5 


5 


5 


ns 

IPWE 

WE Pulse Width 

18 


20 


25 


35 


45 


ns 

tSD 

Data Set-Up to Write End 

12 


16 


20 


25 


30 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 


ns 

Ilzwe 

WE HIGH to LowZ 

0 


0 


0 


5 


5 


ns 

Ihzwe 

WE LOW to High Zl 3 ! 

mm 

mm 

mi 

mm 

mm 

mm 

0 

mm 

mm 

mm 
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SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

1466-85 

1466-100 

1466-120 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

85 


100 


120 


ns 

Ua 

Address to Data Valid 


85 


100 


120 

ns 

tOHA 

Data Hold from Address Change 

5 


5 


5 


ns 

*ACS 

CS LOW to Data Valid 


85 


100 


120 

ns 

tDOE 

OE LOW to Data Valid 


40 


50 


60 

ns 

tLZOE 

OE LOW to LowZ 

0 


5 


5 


ns 

tHZOE 

OE HIGH to High Zl 5 l 


35 


35 


45 

ns 

tLZCS 

CS LOW to LowZ 

5 


5 


5 


ns 

tHZCS 

CS HIGH to High Z^ 


35 


35 


45 

ns 

WRITE CYCLE | 

twc 

Write Cycle Time 

85 


100 


120 


ns 

tscs 

CS LOW to Write End 

55 


90 


100 


ns 

tAW 

Address Set-Up to Write End 

55 


90 


100 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up from Write Start 

5 


5 


5 


ns 

tpWE 

WE Pulse Width 

55 


75 


85 


ns 

tSD 

Data Set-Up to Write End 

35 


40 


45 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

Ilzwe 

WE HIGH to LowZ 

5 


5 


5 


ns 

tHZWE 

WE LOW to High ZPl 

0 

15 

0 

35 

0 

40 

ns 


Data Retention Characteristics (L Version Only) 


Parameters 

Description 

Test Conditions 

1466-30 

1466-35 

1466-45 

1466-55 

1466-70 

1466-85 

1466-100 

1466-120 

Units 

Min. 

Max. 

Min. 

Max. 

Vdr 

Vcc for Retention Data 


2.0 


2.0 


V 

ICCDR 

Data Retention Current 

V D r = 3.0V 


6000 


1000 

pA 

tCDR^ 

Chip Deselect to Data Retention Time 


0 


0 


ns 


Operation Recovery Time 


tRC 


tRC 


ns 


Notes: 

2. Test conditions assume signal transition times of 10 ns or less, timing 
reference levels of 1 .5 V, input levels of 0 to 3 .0V, and output loading of 
the specified Iol/Ioh and load capacitance. 

3 . Cl = 5 pF as in part (b) of AC Test Loads. Transition is measured ±500 
mV from steady state voltage. 

4. Guaranteed, not tested. 

5 . WE is HIGH for the read cycle. 

6. Device is continuously selected, CS = Vil. 


7. Address valid prior to or coincident with CS transition LOW. 

8. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

9. If CS goes HIGH simultaneously with WE HIGH, the output remians 
in a high-impedance state. 
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PRELIMINARY 


CYM1466 


CYPf?FSS 

^ SEMICONDUCTOR = 

Switching Waveforms (continued^ 8 ’ 9 ! 
Write Cycle No. 2 ((^Controlled) 



Truth Table 


Inputs 



CS 

WE 

OE 

Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

L 

Data Out 

Read Word 

L 

L 

X 

Data In 

Write Word 

L 

H 

H 

HighZ 

Deselect 


L 


H 


H 



PRELIMINARY 


CYM1466 


CYPRESS 

= & SEMICONDUCTOR 

Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CYM1466HD— 30M 

HD 12 

Military 


CYM1466LHD— 30M 

HD 12 



CYM1466HD -30MB 

HD 12 



CYM1466LHD - 30MB 

HD12 


35 

CYM1466HD— 35M 

HD12 

Military 


CYM1466LHD— 35M 

HD12 



CYM1466HD — 35MB 

HD 12 



CYM1466LHD-35MB 

HD12 


45 

CYM1466HD— 45M 

HD12 

Military 


CYM1466LHD — 45M 

HD12 



CYM1466HD— 45MB 

HD12 



CYM1466LHD-45MB 

HD 12 


55 

CYM1466HD — 55M 

HD12 

Military 


CYM1466LHD— 55M 

HD 12 



CYM1466HD — 55MB 

HD12 



CYM1466LHD-55MB 

HD12 


70 

CYM1466HD— 70M 

HD 12 

Military 


CYM1466LHD — 70M 

HD12 



CYM 1466HD — 70MB 

HD12 



CYM1466LHD-70MB 

HD12 


85 

CYM1466HD — 85M 

HD12 

Military 


CYM1466LHD — 85M 

HD12 



CYM1466HD-85MB 

HD12 



CYM1466LHD-85MB 

HD12 


100 

CYM1466HD — 100M 

HD12 

Military 


CYM1466LHD— 100M 

HD12 



CYM1466HD- 100MB 

HD12 



CYM1466LHD - 100MB 

HD12 


120 

CYM1466HD — 120M 

HD12 

Military 


CYM1466LHD - 120M 

HD12 



CYM1466HD- 120MB 

HD12 



CYM1466LHD- 120MB 

HD12 



Document#: 38-M-00044-A 
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CYM1471 

CYM1481 


CYPRESS 
SEMICONDUCTOR 


1024K x 8 SRAM Module 
2048Kx 8 SRAM Module 


Features 

• High-density 8-/16-megabit SRAM 
modules 

• High-speed CMOS SRAMs 
— Access time of 85 ns 

• Low active power 

— 605 mW (max.), 2M x 8 

• Double-sided SMD technology 

• TTL-compatible inputs and outputs 

• Very low profile version (PF) 

— Max. height of 0.205 in. 

• Small footprint SIP version (PS) 

— PCB layout area of 0.72 sq. in. 

• 2V data retention (L version) 

• Compatible with CYM1460/CYM1461 


Functional Description 

The CYM1471 and CYM1481 are high- 
performance 8-megabit and 16-megabit 
static RAM modules organized as 1024K 
words (1471) or 2048K words (1481) by 8 
bits. These modules are constructed from 
eight (1471) or sixteen (1481) 128K x 8 
SRAMs in plastic surface-mount packages 
on an epoxy laminate board with pins. Two 
choices of pins are available for vertical 
(PS) or horizontal (PF) through-hole 
mounting. On-board decoding selects one 
of the SRAMs from the high-order address 
lines, keeping the remaining devices in 
standby mode for minimum power con- 
sumption. 

An active LOW write enable signal (WE) 
controls the writing/reading operation of 


the memory. When MS and WE inputs are 
both LOW, data on the eight data input/ 
output pins is written into the memory lo- 
cation specified on the address pins. Read- 
ing the device is accomplished by selecting 
the device and enabling t he o utputs, MS 
and OE active LOW, while WE remains in- 
active or HIGH. Under these conditions, 
the content of the location addressed by 
the information on the address pins is pres- 
ent on the eight data input/output pins. 

The input/output pins remain in a high-im- 
pedance state unless the module is se- 
lecte d, ou tputs are enabled, and write en- 
able (WE) is HIGH. 




Selection Guide 



CYM1471 

CYM1481 

Maximum Access Time (ns) 

85 

100 

120 

85 

100 

120 

Maximum Operating Current (mA) 

95 

95 

95 

110 

110 

110 

Maximum Standby Current (mA) 

16 

16 

16 

32 

32 

32 


9-47 


MODULES 






















CYPRESS 

SEMICONDUCTOR 


CYM1471 

CYM1481 


Maximum Ratings 

(Above which the useful life may be impaired) 


Storage Temperature - 55 °C to +125°C 

Ambient Temperature with 

Power Applied 0°Cto+70°C 

Supply Voltage to Ground Potential — 0.3 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.3V to +7.0V 

DC Input Voltage - 0.3 V to +7.0V 

Output Current into Outputs (LOW) 20 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

1471 

1481 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh — — 1.0 mA 

El 


El 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iol = 2.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.0 

Vcc + 0.3 

2.2 

Vcc + 0.3 

V 

VlL 

Input LOW Voltage 


-0.3 

0.8 

-0.3 

0.8 

mm 

Iix 

Input Load Current 

GND < Vi < V CC 

-20 

+20 

-20 

+20 

\lA 

loz 

Output Leakage Current 

GND <. Vi <. Vcc. Output Disabled 

-20 

+20 

-20 

+20 

jaA 

Icc 

Vcc Operating 

Supply Current 

Vcc “ Max., MS <. Vil 

Iout = 0 


95 


110 

mA 

ISBl 

Automatic MS 
Power-Down Current 

Max. Vcc, MS > Vih, 

Min. Duty Cycle = 100% 


16 


32 

mA 

ISB2 

Automatic MS 
Power-Down Current 

Max. Vcc, MS J> Vcc — 
0.2V, Vi N > Vcc -0.2V, 
or Vin <L 0.2V 

Standard 


16 


32 

mA 

L Version 


250 


500 

pA 


Capacitance^ 


Parameter 

Description 

Test Conditions 

CYM1471 

Max. 

CYM1481 

Max. 

Units 

ClNA 

Input Capacitance (Aq-i6, (5E, WE) 

T a = 25 °C, f « 1 MHz, 

Vcc = 5.0V 

75 

125 

m 

Qnb 

Input Capacitance (An_20, MS) 

25 

25 


CoUT 

Output Capacitance 

95 

165 

warn 


Notes: 

1. Tested on a sample basis. 


AC Test Loads and Waveforms 


R1 2530 n 


R1 2530.fl 


OUTPUT O- 


100 pF =f= 

INCLUDING 

JIG AND -±r -±r 

SCOPE 


OUTPUT O- 


R2 

28300. 


5 pF ; 

INCLUDING 
JIG AND ' 
SCOPE 


R2 

28300. 


Equivalent to: 


(a) 

THE^VENIN EQUIVALENT 

1340O. 


(b) 


ALL INPUT PULSES 



1471-4 
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rjs CYPRESS 
W SEMICONDUCTOR 


CYM1471 

CYM1481 


Switching Characteristics Over the operating Ranged 


Parameter 

Description 

| READ CYCLE 

*RC 

Read Cycle Time 

*AA 

Address to Data Valid 

tOHA 

Data Hold from Address Change 

*AMS 

MS LOW to Data Valid 

tDOE 


tLZOE 

OE LOW to Low Z 

tHZOE 

UE HIGH to High ZW 

tLZMS 

MS LOW to Low Zl 4 J 

tHZMS 

MS HIGH to High Zt 3 ’ 4 ] 

WRITE CYCLE! 5 ] 

twc 

Write Cycle Time 

tSMS 

MS LOW to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

tHD 

Data Hold from Write End 

tHZWE 

WE LOW to High ZPJ 

tLZWE 

WE HIGH to Low Z 


1471-85 

1481-85 


1471-100 1471-120 

1481-100 1481-120 


Min. Max. Min. Max. 



Data Characteristics (L Version only) 


Parameter 

Description 

Vdr 

Vcc for Retention Data 

ICCDR 

Data Retention Current 

tCDR^ 

Chip Deselect to Data 
Retention Time 

tRN 

Operation Recovery Time 


Test Conditions 


1471-85 

1471-100 

1471-120 

1481-85 

1481-100 

1481-120 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

2.0 


2.0 


2.0 


2.0 


V 


400 


125 


800 


250 

pA 


Vr C = 3.0V, 

CS> Vcc-0.2V, 

Vin>V CC -0.2V, 


0 


0 


0 


0 

5 


5 


5 


5 


ns 


ns 


Notes: 

2. Test conditions assume signal transition times of 10 [is or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V, output loading of 1 
TTL load, and 100-pF load capacitance. 

3- tHZOE> tfjzMS* an< l tHZWE are specified with Cl — 5 pF as in part 9b) 
of AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

4. At any given temperature and voltage condition, tnzMS is less than 
tLZMS for any given device. These parameters are guaranteed and not 
100% tested. 


5. The inter nal w rite time of the memory is defined by the overlap of MS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

6. Guaranteed, not tested. 

7. tRc = Read Cycle Time. 
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Notes: 

8. Device is continuously selected. UE, MS ==Vil- 10. WE is HIGH for read cycle. 

9. Address valid prior to or coincident with MS transition LOW. 
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!F S^KO^DUCTQR = 

Switching Waveforms (continued) 
Write Cycle No. it 5 ’ n ) 


CYM1471 

CYM1481 





////i »////// a 



DATA-IN VALID 

*hzwe H 


p kzWE ' 
HIGH IMPEDANCE 


Write Cycle No. 2l 5 > n > 12 J 

ADDRESS ^ 

Ms 



Truth Table 


WE OE 

Input/Outputs 

Mode 

X X 

High Z 

Deselect/Power-Down 

H L 

Data Out 

Read 

L X 

Data In 

Write 

H H 

High Z 

Deselect 


Notes: 

11. Data I/O is high impedance if OH = Vjh- 


12. If MS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


MODULES 





§ CYPRESS 
r SEMICONDUCTOR 


CYM1471 

CYM1481 


CYM1471 Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

85 

CYM1471PF— 85C 

PF05 

Commercial 

CYM1471LPF— 85C 

CYM1471PS-85C 

PS08 

CYM1471LPS— 85C 

100 

CYM1471PF- 100C 

PF05 

Commercial 

CYM1471LPF— 100C 

CYM1471PS- 100C 

PS08 

CYM1471LPS — 100C 

120 

CYM1471PF— 120C 

m 

Commercial 

CYM1471LPF— 120C 

CYM1471PS- 120C 

PS08 



Document #: 38 -M -00041 


CYM1481 Ordering Information 



Ordering Code 

Package 

Type 

Operating 

Range 

85 

CYM1481PF— 85C 

PF04 

Commercial 

CYM1481LPF-85C 

CYM1481PS-85C 

PS06 

CYM1481LPS-85C 


CYM1481PF— 100C 


Commercial 

CYM1481LPF— 100C 

CYM1481PS — 100C 

PS06 

CYM1481LPS-100C 


CYM1481PF-120C 

PF04 

Commercial 

CYM1481LPF— 120C 

CYM1481PS - 120C 

PS06 

CYM1481LPS-120C 
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CYM1540 



Features 

• High-density 2-megabit SRAM module 
with parity 

• High-speed CMOS SRAMs 
— Access time of 30 ns 

• Buffered address and control inputs 

• Low active power 
— 6.2W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .52 in. 


• Small PCB footprint 
— 1.6 sq. in. 

Functional Description 

The CYM1540 is a very high performance 
2-megabit static RAM module organized as 
256K words by 9 bits. This module is con- 
structed using nine 256Kx 1 static RAMs in 
SOJ packages mounted on an epoxy lami- 
nate board with pins. Input buffers are pro- 
vided on the address and control lines to 
reduce input capacitance and loading. 
Writing to the module is accomplished 
when the chip select (CS) and write enable 
(WE) inputs are both LOW. Data on the 


data input pins (Dig through Dig) of the 
device is written into the memory location 
specified on the address pins (Ao through 
An). Reading the device is accomplished 
by taking chi p sele ct (CS) LOW, while 
write enable (WE) remains inactive or 
HIGH. Under these conditions, the con- 
tents of the memory location specified on 
the address pins (Ao through An) will ap- 
pear on the appropriate data output pins 
(DOo through DOs). 

The data output pins remain in a high- 
impedance state when chip s elect (CS) is 
HIGH or when write enable (WE) is LOW. 
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CYM1540 



CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 


(Above which the useful life may be impaired) 


Storage Temperature -45°C to +125°C 

Ambient Temperature with 

Power Applied - 10° C to +85 0 C 

Supply Voltage to Ground Potential -0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to +7.0V 

DC Input Voltage -0.5V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

CYM1540 

Units 

Min. 

Max. 

v OH 

Output HIGH Voltage 

Vcc = Min., IoH= -4.0 mA 

2.4 


V 

V 0L 

Output LOW Voltage 

\fcc = Min., Iql = 8.0 mA 


0.4 

V 

Mha 

Input HIGH Voltage 

A 0 - An, CS, WE 


2.0 

6.0 

V 

Mhd 

Input HIGH Voltage 

DIo - Dl8 


2.2 

6.0 

V 

Mla 

Input LOW Voltage 

Ao - An, CS, WE 



0.8 

V 

Mld 

Input LOW Voltage 

DIo - Dig 


-0.5 

0.8 

V 

Mk 

Input Clamp Level 

Ao - An, CS, WE 

Vcc = Min., I in = -18 mA 


-1.2 

V 

IlL 

Input Load Current 

GND< VI < VCC 

-10 

+10 

pA 

loz 


GND <. VO<. V CC Output Disabled 

-10 

+10 

pA 

Icc 

VCC Operating Supply 
Current 

MIC = Max., I OUT= 0 mA, 

CS< VIL 


1125 

mA 

ISBl 

Automatic CS 

Power-Down Current U] 

\CC = Max., CS^lVih 

Min. Duty Cycle = 100% 


350 

mA 

ISB2 

Automatic CS 

Power-Down Current l 11 

MX= Max., CS* > V CC- 0.2V, 

VIN > VCC - 0.2V or MN < 0.2V 


230 

mA 


Capacitance 121 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T A = 25° C, f = 1 MHz, 

V C C= 5.0 V 

15 

pF 

CoUT 

Output Capacitance 

15 

pF 


Notes: 

1 . A pull-up resistor to Vcc the CS input is required to keep the de- 2. Tested on a sample basis, 

vice deselected during power-up, otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 

481 Q 

5V O VW — •[ 5V O - 


481 Q 


OUTPUT O- 


OUTPUT O- 


INCLUDING 
JIG AND 
SCOPE 


i 30 pF S 255 Q i 5 pF I 255Q 

JL INCLUDING JL 

■=■-■=■ JIG AND — — 

SCOPE 

(a) (b) 


3.0V- 


ALL INPUT PULSES 


GND ' 


<. 5 ns 


3 


90% 

10% 


Tv 


90% 

10 % 


-<. 5 ns 
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CYM1540 


ar & S^CONDUCTOR ===========^==== 

Switching Characteristics Over the Operating Range [3] 


1540-30 


Parameters 

Description 

READ CYCLE 

tRC 

Read Cycle Time 

*AA 

Address to Data Valid 

k)HA 

Data Hold from Address Change 

tACS 

CS LOW to Data Valid 

tLZCS 

CS LOW to LowZ 

tHZCS 

CS HIGH to High Z [4] 

tpu 

CS LOW to Power-Up 

tPD 

CS HIGH to Power-Down 

WRITE CYCLE [5] 

twc 

Write Cycle Time 

tscs 

CS LOW to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

*SA 

Address Set-Up from Write Start 

l PWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

*HD 

Data Hold from Write End 

tLZWE 

WE HIGH to LowZ 

tHZWE 

WE LOW to High Z [4] 



Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1 .5 V, input levels of 0 to 3 .0 V and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4- tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of 
AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

5 . The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 


either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 

6. WE is HIGH for read cycle. 

7. Device is continuously selected, CS = Vil- 

8. Address valid prior to or coincident with CS transition low. 

9. If CS goes HIGH simultaneously with WE HIGH, the outputremains 
in a high-impedance state. 


Switching Waveforms 

Read Cycle No. 1 [6 7] 



1540-5 
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CYM1540 



^ SEMKONDUCTOR 

Switching Waveforms (continued) 
Read Cycle No. 2 [6, 83 



1540-6 
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CYM1540 



===, r^vpppcc; 

j r SEMICONDUCTOR 

Truth Table 


cs 

WE 

Data In 

Data Out 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

X 

Data Outo-8 

Read 

L 

L 

Data Ino-8 

HighZ 

Write 


Ordering Information 


Speed 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CYM1540-30C 

PF02 

Commercial 

CYM1540-30C 

PS04 

35 

CYM1540-35C 

PF02 

Commercial 

CYM1540-35C 

PS04 

45 

CYM1540-45C 

PF02 

Commercial 

CYM1540-45C 

PS04 


Document#: 38-M-00027-A 




PRELIMINARY 


CYM1560 



Features 

• High-density 8-megabit SRAM 
module plus parity 

• High-speed CMOS SRAMs 
— Access time of 30 ns 

• Buffered address and control inputs 

• Low active power 
— 6.2W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of 0.53 in. 

• Small PCB footprint 


Functional Description 

The CYM1560 is a very high performance 
8-megabit static RAM module organized 
as 1,024K words by 9 bits. This module is 
constructed using nine 1,024K x 1 static 
RAMs in SOJ packages mounted on an 
epoxy laminate board with pins. Input buff- 
ers are provided on the address and control 
lines to reduce input capacitance and load- 
ing. 

Writing to the module is accomplished 
when the chip select (CS) and write enable 
(WE) inputs are both LOW. Data on the 
data input pins (Dio through Dig) of the 
device is written into the memory location 


specified on the address pins (Ao through 
A19). Reading the device is accomplished 
by taking chip select LOW while write en- 
able remains inactive or HIGH. Under 
these conditions, the contents of the 
memory location specified on the address 
pins will appear on the appropriate data 
output pins. 

The data output pins remain in a high-im- 
pedance state when chip select is HIGH or 
when write enable is LOW. 


— 1.5 sq. in. 




Selection Guide 


Maximum Access Time (ns) 


Maximum Operating Current (mA) 


Maximum Standby Current (mA) 


CYM1560— 30 
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PRELIMINARY 


CYM1560 



CYPRESS 
W SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired) 


Storage Temperature - 45 ° C to + 125 ° C 

Ambient Temperature with 

PowerApplied -10°Cto+85°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.3Vto+7.0V 

DC Input Voltage -0.5V to + 7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

1560 

Units 

Min. 

Max. 

VOH 

Output HIGH Voltage 

Vcc = Min., Ioh “ “4.0 mA 

2.4 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iol - 8.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

6.0 

V 

VlL 

Input LOW Voltage 


-0.3 

0.8 

V 

VlK 

Input Clamp Level 

Ao- An, CS,WE 

Vcc = Min., Ijn = — 18 mA 


-1.2 

V 

IlL 

Input Load Current 

GND< Vi< Vcc 

- 10 

+10 

pA 

loz 

Output Leakage Current 

GND <. Vq <. Vcc? Output Disabled 

- 10 

+ 10 

pA 

Icc 

V C c Operating 

Supply Current 

V CC = Max., CS <. V IL) 

Ioijt = 0 mA 


1125 

mA 

ISBl 

Automatic CS 

Power-Down Current^ 

Max. Vcc? CS >. Vih? 

Min. Duty Cycle = 100% 


350 

mA 

ISB2 

Automatic CS 

Power-Down Current^ 

Max. Vcc, MS > Vcc “ 0.2V, 

Vin > Vcc - 0.2V, or Vin < 0.2V 


230 

mA 


Capacitance 


Parameter 

Description 

Test Conditions 

Max. 

Units 

On 

Input Capacitance 

T A = 25°C,f= 1MHz, 

V CC = 5.0V 

15 

pF 

CoUT 

Output Capacitance 

20 

pF 


Notes: 

1 . A pull-up resistor to Vcc on the CS input is required to keep the de- 2. Tested on a sample basis, 
vice deselected during power-up, otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 


5V o— 
OUTPUT o- 


481 Q 
— wv- 


30 


“T 1 

mg-L -L 


5V o- 


481 Q 

—A V\r 


OUTPUT o 

255Q 5 PF T 


INCLUDING -±r -±r INCLUDING dr 

JIG AND ” ~ JIG AND ~ 

SCOPE (a) SCOPE (b) 

Equivalent to: THEiVENIN EQUIVALENT 

167Q 

OUTPUT o 1 .73V 


255Q 


3.0V 

GND 

<. 5 ns 


ALL INPUT PULSES 



1560-4 
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Switching Characteristics Over the Operating Ranged 


PRELIMINARY 


CYM1560 


Parameter 


READ CYCLE 


Description 



Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 



tpD 


WRITE CYCLED 


CS HIGH to Power-Down 


twc 

Write Cycle Time 

tscs 

CS LOW to Write End 

tAW 

Address Set-Up to Write End 

tHA 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

*HD 

Data Hold from Write End 

tLZWE 

WE HIGH to Low Z 

Ihzwe 

WE LOW to High ZM 



Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing either signal can terminate awrite by going HIGH. The data input set- 

reference levels of 1.5 V, input levels of 0 to 3.0 V, output loading of the up and hold timing should be referenced to the rising edge of the signal 

specified Iol/!oh> and 30-pF load capacitance. that terminates the write. 

4. tnzcs and tnzWE are specified with Cl = 5 pF as in part (b) of AC Test 6 . WE is HIGH for read cycle. 

Loads. Transition is measured ± 500 mV from steady state voltage. 7 . Device is continuously selected, CS = Vil. 

5 . The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate awrite and 


Switching Waveforms 

Read Cycle No. it 6 ’ 7 ! 
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PRELIMINARY 


CYM1560 


W# SeScONDUCTOR 

Switching Waveforms (continued) 
Read Cycle No. 2t 6 ’ 8 ] 



1560-6 


Write Cycle No. 1 (WE Controlled^ 5 ] 



Write Cycle No. 2 (CS Controlled^ 5 ’ 9 ] 


ADDRESS 

* t wc » 


* ? 

t 

* tsA ► 

* l SCS *■ 

V ■> 



C5 


L. 

t tHA 1 


m *AW | 

"* tpWE * 


WE wwwwwwwwwwwv 

9777777777777. 


*SD H 

H ^HD 

data in } 

| DATA VALID 


^ l HZWE * 

LU 

0 

1 

LU 

DATA OUT DATA UNDEFINED 


/ 



1560-8 


Notes: 

8. Address Valid prior to or coincident with CS transition LOW. 9. If CS goes HIGH simultaneously with WE HIGH, the output remains 

in a high-impedance state. 
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PRELIMINARY 


CYM1560 



Truth Table 


cs 

WE 

Data In 

Data Out 

Mode 

H 

X 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

X 

Data 

Outo-8 

Read 

L 

L 

Data 

Ino-8 

HighZ 

Write 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CYM1560PF-30C 

PF06 

Commercial 

CYM1560PS— 30C 

PS07 

35 

CYM1560PF— 35C 

PF06 

Commercial 

CYM1560PS-35C 

PS07 

45 

CYM1560PF-45C 

PF06 

Commercial 

CYM1560PS-45C 

PS07 


Document #: 38-M— 00043-A 
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This is an abbreviated datasheet. 
Contact a Cypress representative 
for complete specifications. 


CYM1610 


rVPPFQQ 

SEMICONDUCTOR 


16Kx 16 Static RAM 
Module 


Features 

• High-density 256K-bit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 12 ns 

• Low active power 
— 3W(max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .215 in. 

• Small PCB footprint 
— 1.2 sq. in. 

• JEDEC-defined pinout 

• Independent byte select 


• 2V data retention (L version) 

Functional Description 

The C YM 1 6 10 is a high-performance 
256-kbit static RAM module organized 
as 16K words by 16 bits. This module is con- 
structed from four 1 6Kx 4 SRAMs 
in leadless chip carriers mounted on a 
ceramicsubstratewithpins. 

Selecting the device is achieved by a chip se- 
l ect inpu t pin as well as two byte select pins 
(UB, LB) for independently selectingupper 
or lower byte for read or write 
operations. 

Writing to the memory module is accom- 
plishedwhen the chip select (CS ),byt e se- 
lect (UB, LB) and write enable (WE) inputs 


are LOW Data on the input/output pins of 
the selected byte (I/Os - I/O 15 , 

I/Oo - I/O 7 ) is written into the memory lo- 
cation specified on the address pins ( Ao 
throughAi 3 ). 

Reading the device is accomplished betak- 
ing chip select (CS),byte select (UB, LB) 
and output enable (OE) LOW, while WE 
remainsinactiveorHIGH.Underthese 
conditions, the contents of the memory loca- 
tion specified on the address pins will appear 
on the appropriate data input/output pins . 
The input/output pins remain in a high- im- 
pedan ce state w hen chip select (C S),by te 
select (UB, LB) or outp ut en able (OE) is 
HIGH, or write enable (WE) is LOW 


Logic Block Diagram 


Ao ~ A 3 
US 

WE 

UE 




UB • 


LB ■ 


16Kx 4 
SRAM 




16Kx 4 
SRAM 




16K x 4 
SRAM 




|/O s - l/Qs 


16K x 4 
SRAM 


-y£- I/Oo - l/Qr 


Pin Configuration 


Vcc C 1 

usc = 2 

I/0 15 Jr 3 

l/0 14 c 4 

I/0 13 C 5 


l/O-i 

l/ 0 1 


C 6 

C 7 


l/O 10 C 8 

I/O9 C 9 

I/O 8 C 10 
GND c 11 
I/O 7 C= 12 

I/O 6 C 13 
I/O5 C 14 
l/0 4 C 15 
I/O3 1= 16 
I/O 2 C 17 
I/O -I C 18 
l/O 0 C 19 
C20 


3 □ 

28 □ 
27 □ 
26 □ 
25 □ 
24 □ 
23 □ 
22 □ 
21 □ 


40 □ VcC 
39 □ WE 
38 □ UB 
37 □ LB 
36 □ NC 
35 □ A 13 
34 □ A 12 
33 □ A11 

32 □ A 10 

31 □ Ag 
30 □ GND 


Selection Guide 



1610HD-12 

1610HD-15 

1610HD-20 

1610HD-25 

1610HD-35 

1610HD-45 

1610HD-50 

Maximum Access Time (ns) 

12 

15 

20 

25 

35 

45 

50 

Maximum Operating Current 
(mA) 

ComT 

550 

550 

330 


330 

330 

330 

Mil 


550 

550 

360 

330 

330 

330 

Maximum Standby Current 
(mA) 

ComT 

250 

250 

60 

60 

60 

60 

60 

Mil 


250 

250 

60 

60 

60 

60 
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CYM1611 



CYPRESS : 

SEMICONDUCTOR 


16Kx 16 Static RAM Module 


Features 

• High-density 256-kilobit SRAM 
module 

• High-speed 

— Access time of 12 ns 

• 16-bit-wide organization 

• Low active power 

— 1.8W (max.) at 25 ns 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of 0.5 in. 

• Small PCB footprint 

— 0.4 sq. in. (ceramic version) 

— 0.6 sq. in. (plastic version) 

• 2V data retention (L version) 


Functional Description 

The CYM161 1 is a very high performance 
256-kilobit static RAM module organized 
as 16K words by 16 bits. The module is con- 
structed using four 16K x 4 static RAMs 
mounted on a vertical substrate with pins. 
The vertical DIP format minimizes board 
spacewhile still keeping a maximum height 
of 0.5 in. 

Writing to the memory module is accom- 
plished when the chip select (CS) and write 
enable (WE) inputs are both LOW. Data 
on the sixteen input/output pins (Do 
through D 15 ) is written into the memory 


location specified on the address pins (Ao 
through Ai 3). 

Readingthe device is accomplished by tak- 
ing chip select CS and out put e nable (OE) 
LOW while write enable (WE) remains in- 
active or HIGH. Under these conditions, 
the contents of the memory location speci- 
fied on the address pins will appear on the 
sixteen data input/output pins. 

The input/output pins remain in a high- 
impedance state unless the module is se- 
lecte d, ou tputs are enabled, and write en- 
able (WE) is HIGH. 



Selection Guide 


1611-12 1611-15 1611-20 1611-25 1611-30 1611-35 1611-45 

MaximumAccessTime(ns) 12 15 20 25 30 35 45 

Maximum Operating Current (mA) 550 550 330 330 330 330 330 

Maximum Standby Current (mA) 250 250 80 80 80 80 80 


9-64 







































CYM1611 



'j= CYPRESS 
r SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 


Storage Temperature — 65° C to +125°C 

Ambient Temperature with 

Power Applied - 10 ° C to + 85 0 C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 0.5V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1611-12 

1611-15 

1611-20 

1611-25 

1611-30 

1611-35 

1611-45 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = ~4.0 mA 

mm 


mm 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql = “8.0 mA 


0.4 


0.4 

V 

Vih 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND <. Vi <. Vcc 

-20 

+20 

-20 

+20 

fiA 

loz 

Output Leakage Current 

GND <. Vi <. Vcc. Output Disabled 

-20 

+20 

-20 

+20 

ma 

los 

OutputShortCircuitCurrentM 

Vcc = Max., Vout = GND 


-350 


-350 

mA 

Icc 

Vcc Operating Supply 

Vcc = Max., Iout = 0 mA 

CS< v IL 


550 


330 

mA 

ISBI 

Automatic CS Power-Down 
Current 

Max. Vcc, >_ Vih, 

Min. Duty Cycle = 100% 


250 


80 

mA 

ISB2 

Automatic CS Power-Down 
Current 

Max. V C c; C5 > V C c - 0.3 V, 

Vin >l V C c “ 0.3V, or V IN < 0.3V 




80 

mA 


Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cin 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

Vcc = 5.0V 

40 

pF 

CoUT 

Output Capacitance 

15 

P F 


Notes: 

1. Not more than 1 output should be shorted at one time. Duration of 2. Tested on a sample basis, 
the short circuit should not exceed 30 seconds. 

AC Test Loads and Waveforms 


R1 48 in 


5V O- 
OUTPUT O- 


30 pF 

INCLUDING 
JIG AND 
SCOPE 


I 


(a) 


R1 481X1 


i 


R2 

255 n 


5V O 
OUTPUT O 



5 pF-i- 

INCLUDING ~ 
JIG AND 
SCOPE 

(b) 


Equivalent to: TH EVEN IN EQUIVALENT 
167X1 

OUTPUT O WV O 1.73V 
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CYPRESS 

SEMICONDUCTOR 


CYM1611 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

1611-12 

1611-15 

1611-20 

Units 

Min. 

Max. 

Min. | Max. 

Min. | Max. 

[ READ CYCLE | 

*RC 

Read Cycle Time 

12 


15 


20 


ns 

*AA 

Address to Data Valid 


12 


15 


20 

ns 

*OHA 

Data Hold from Address Change 

2 


2 


2 


ns 

l ACS 

C5 LOW to Data Valid 


12 


15 


20 

ns 

tDOE 

<5E LOW to Data Valid 


10 


10 


10 

ns 

tLZOE 

OE LOW to Low Z 

2 


2 


3 


ns 

tHZOE 

CB HIGH to High ZM 


8 


8 


8 

ns 

tLZCS 

tSLOWtoLowZl 5 ) 

3 


3 


5 


ns 

tHZCS 

€5 HIGH to High Zl 4 - 5 1 


8 


8 


8 

ns 

tpu 

TS LOW to Power-Up 

0 


0 


0 


ns 

tPD 

€5 HIGH to Power-Down 


12 


15 


20 

ns 

WRITE CYCLE! 6 ] 

twc 

Write Cycle Time 

12 


15 


20 


ns 

tscs 

£5 LOW to Write End 

10 


12 


15 


ns 

tAW 

Address Set-Up to Write End 

10 


12 


15 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

10 


12 


15 


ns 

tSD 

Data Set-Up to Write End 

10 


10 


10 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


ns 

tLZWE 

WE HIGH to Low ZM 

3 


3 


3 


ns 

tHZWE 

WE LOW to High Z 

0 

7 

0 

7 

0 

m 

ns 


Notes: 

3. Tfest conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. tnzoE. tHZCS» and tnzwE are specified with Cl = 5 pF as in part (b) 
of AC Tfest Loads. Transition is measured ±500 mV from steady state 
voltage. 

5. At any given temperature and voltage condition, t^zcs is less than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 


6. The intern al wr ite time of the memory is defined by the overlap of £5 
LOW and WE LOW. Both signals must be LOW to initiate a write, 
and either signal can terminate a write by going HIGH. The data input 
set-up and hold timing should be referenced to the rising edge of the 
signal that terminates the write. 
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SEMICONDUCTOR 


CYM1611 


Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

1611-25 

1611-30 

1611-35 

1611-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE f 

*RC 

Read Cycle Time 

25 


30 


35 


45 


ns 

*AA 

Address to Data Valid 


25 


30 


35 


45 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


5 


ns 

tACS 

U5 LOW to Data Valid 


25 


30 


35 


45 

ns 

tDOE 

<5E LOW to Data Valid 


15 


20 


25 


30 

ns 

tLZOE 

OE LOW to Low Z 

0 


0 


0 


0 


ns 

tHZOE 

OE HIGH to High ZM 


10 


15 


20 


20 

ns 

tLZCS 

C3 LOW to Low Zl 5 J 

5 


10 


10 


10 


ns 

tHZCS 

03 HIGH to High Zl 4 ' 5 1 


10 


15 


15 


20 

ns 

tpu 

C5 LOW to Power-Up 

0 


0 


0 


0 


ns 

tpD 

HIGH to Power-Down 


20 


30 


35 


45 

ns 

WRITE CYCLE^ 

twc 

Write Cycle Time 

20 


25 


25 


35 


ns 

tscs 

C5 LOW to Write End 

20 


25 


30 


40 


ns 

Uw 

Address Set-Up to Write End 

20 


25 


30 


40 


ns 

*HA 

Address Hold from Write End 

2 


2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


2 


ns 

tpWE 

WE Pulse Width 

20 


25 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

13 


20 


20 


25 


ns 

*HD 

Data Hold from Write End 

2 


2 


2 


2 


ns 

tLZWE 

WE HIGH to Low Z 

0 

7 

0 

12 

0 

12 

0 

15 

ns 

*HZWE 

WE LOW to High Z 

3 


5 


5 


5 


ns 


Data Retention Characteristics (L Version Only) 


Parameters 

Description 

Test Conditions 

1611 

Units 

Min. 

Max. 

V D R 

Vcc for Retention of Data 

Vcc - 2.0V, 

V CC ~0.2V, 

Vin> V CC -0.2V, 
orVi N < 0.2V 

2.0 


V 

ICCDR 

Data Retention Current 


4 

mA 

tCDR 

Chip Deselect to Data Retention Time 

0 


ns 

tR 

Operation Recovery Time 

tRC f7J 


ns 

I U 

Input Leakage Current 


5 

pA 


Notes: 

7. tRc - read cycle time. 11. Data I/O will be high impedance if (5E = Vih- 

8. WE is HIGH for read cycle. 12. If US ^oes HIGH simultaneously with WE HIGH, the output remains 

9. Device is continuously selected, £5 = V IL and (5E = Vi L . in a high-impedance state. 

10. Address valid prior to or coincident with US transition LOW. 
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CYPRESS 

SEMICONDUCTOR 


CYM1611 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled) I 6 * u » 12 1 



* t W c + 


ADDRESS ^ 

t 2 

t 







C5 

3 

HI 


* t AW 1 

* ^PWE * 

£ > 

r i 

KA\m\v\\\\\\\\v\vm^ 

wwmmmmk 



h"" H *HD 

DATA IN ^ 

| DATA VALID ^ 


^ ^HZWE * 

1 

>EDANCE 

DATA I/O data undefined 

' \ HIGH IMF 

/ 



1611-9 


TVuth Table 



OE 


Inputs/ 

Outputs 

Mode 

E 

X 

X 

High Z 

Deselect/ 

Power-Down 

a 

B 

B 

Data Out 

Read 

K9 

B 

B 

Data In 

Write 

m 

□ 

B 

High Z 

Deselect 


Document#: 38-M-00015-B 


Ordering Information 



Ordering Code 

Package 

Type 

Operating 

Range 

12 

CYM1611HV— 12C 

Basai 

Commercial 


B-nv-PK 

15 

CYM1611HV-15C 

HV01 

Commercial 

CYM1611PV— 15C 

PV03 


CYM1611HV— 20C 

HV01 

Commercial 

CYM1611LHV— 20C 

HV01 

CYM1611PV-20C 

PV03 

CYM1611LPV-20C 

BEQjSB 

25 

CYM1611HV-25C 

HV01 

Commercial 

CYM1611LHV— 25C 

HV01 

CYM1611PV— 25C 


CYM1611LPV-25C 

PV03 


CYM1611HV-30C 

HV01 

Commercial 

CYM1611LHV-30C 

HV01 

CYM1611PV-30C 

PV03 

CYM1611LPV-30C 

PV03 

35 

CYM1611HV-35C 

HV01 

Commercial 

CYM1611LHV— 35C 

HV01 

CYM1611PV-35C 

PV03 

CYM1611LPV-35C 

PV03 


CYM1611HV— 45C 

HV01 

Commercial 

CYM1611LHV-45C 

HV01 

CYM1611PV-45C 

PV03 

CYM1611LPV-45C 

PV03 
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CYM1620 


i mm nYPPpCJS 

r W SEMICONDUCTOR 64K x 16 Static RAM Module 


Features 

• High-density 1-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• 40-pin, 0.6-inch-wide DIP package 

• Low active power 
— 1.9W (max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• JED EC -compatible pinout 

• Commercial and militaiy 
temperature ranges 


Functional Description 

The CYM1620 is a very high performance 
1 -megabit static RAM module organized 
as 64K words by 16 bits. The module is con- 
structed using four 32K x 8 static RAMs 
mounted onto a substrate. A decoder is 
used to interpret the higher-order address 
A15 and select one of the two pairs of 
RAMs. 

Writing to the memory module is accom- 
plishedwhen the chip select (CS), byte se- 
lect (UB, LB) and write enable (WE) in- 
puts are both LOW. Data on the input/out- 
put pins of the selected byte (I/Os through 
I/O 15 , I/Oq through I/O 7 ) is written into 


the memory location specified on the ad- 
dress pins (Ao through A15). 

Readingthe device is accomplished by tak- 
ing chip select (CS) , byt e select (UB, LB) 
and output enable (WE) LOW, while WE 
remains inactive or HIGH. Under these 
conditions, the contents of the memory lo- 
cation specified on the address pins will ap- 
pear on the appropriate data input/output 
pins. 

The input/output pins remain in a high- 
impedance s tate when chip select (CS), 
byte select (UB, LB) or output ena ble 
(OE) is HIGH, or write enable (WE) is 
LOW. 


Logic Block Diagram 


Pin Configuration 


I A 0 “ A4 
Ue 

WE 


A 15 

ns 


UB 


LB 



l/0 8 - 1/0,5 


l/O 0 - MOr 


DIP 

Top View 


Ais 

ns 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O. 

I/O; 


i/0 6 

l/0 5 

l/0 4 

l/ 0 3 

l/0 2 

l/0 1 

u? 


c 

1 • 

40 

c 

2 

39 

c 

3 

38 

c 

4 

37 

e= 

5 

36 

c 

6 

35 

c 

7 

34 

c 

8 

33 

1= 

9 

32 

c 

10 

31 

c 

11 

30 

EI 

12 

29 

c 

13 

28 

c= 

14 

27 

[= 

15 

26 

c 

16 

25 

1= 

17 

24 

c 

18 

23 

c 

19 

22 

c 

20 

21 


I WE 


■*14 

^13 

^12 


Selection Guide 



1620-20 

1620-25 

1620-30 

1620-35 

1620-45 

1620-55 

Maximum Access Time (ns) 

20 

25 

30 

35 

45 

55 

Maximum Operating Current (mA) 

Commercial 

340 

340 

340 

340 

340 

340 

Military 



340 

340 

340 

340 

Maximum Standby Current (mA) 

Commercial 

140 

140 

140 

140 

140 

140 

Military 



140 

140 

140 

140 


Shaded area contains preliminary information. 
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CYM1620 


- 

'= CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied (Commercial) - 10° C to +55 ° C 

(Military) -55°Cto +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 0.5V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to + 70°C 

5V ± 10% 

Military 

— 55°Cto +125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1620 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

2.4 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql == 8.0 mA 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

V 

Vil 

Input LOW Voltage 


-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi < V cc 

-10 

+ 10 

pA 

loz 

Output Leakage Current 

GND <. Vo <. Vcc? Output Disabled 

-10 

+ 10 

pA 

los 

Output Short Circuit 

CurrentjM 

Vcc = Max., Vout = GND 


-300 

mA 

IcCxl6 

Vcc Operating Supply 

Current 

Vcc = Max., Iqut = 0 mA, 

CS,UB,andLB = Vi L 


340 

mA 

IcCx8 

Vcc Operating Supply 

Current 

Vcc = Max., Iqttt = 0 mA, 
CS<V IL ,UBorLB = Vi L 


200 

mA 

ISBI 

Automatic CS Power-Down 
Current! 2 ] 

Max. V C c; CS > V IH 

Min. Duty Cycle = 100% 


140 

mA 

ISB2 


Max. V C c; CS > Vcc ~ 0.3V, 

Vin > V CC - 0.3V or Vin < 0.3V 


80 

mA 



Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

T A = 25°C,f=lMHz, 

V CC = 5.0V 

35 

pF 

CqUT 

Output Capacitance 

40 

pF 


Notes: 

1. Not more than 1 output should be shorted at one time. Duration of 3. Tested on a sample basis, 
the short circuit should not exceed 30 seconds. 

2. A pull-up resistor to Vcc on the CS input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 

R1 481X1 

5V O- 


R1 481X1 


OUTPUT O- 


INCLUDING 
JIG AND 
SCOPE 



(a) 


5v a 


OUTPUT O 



5 pF -T- 

INCLUDING 
JIG AND 
SCOPE 

(b) 


Equivalent to: THEVENIN EQUIVALENT 
167X1 

OUTPUT O wv O 1.73V 


3.0V 

GND 

<5 ns 


ALL INPUT PULSES 



1620-4 
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TW SEMICONDUCTOR 


CYM1620 


Switching Characteristics Over the Operating Ranged 


Parameters 


READ CYCLE 


tRC 


t AA 


tOHA 


*ACS 


tDOE 


tLZOE 


tHZOE 


tLZCS 


tHZCS 


WRITE CYCLE! 


twc 


tscs 


tAW 


tHA 


tSA 


tpWE 


tSD 


*HD 


tLZWE 


tHZWE 


Description 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


OE LOW to Data Valid 


OE LOW to LowZ 


OE HIGH to High Z 


CS LOW to LowZ 



Write Cycle Time 


CS LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 



Parameters 


READ CYCLE 


tRC 


tAA 


tOHA 


tACS 


tDOE 


tLZOE 


tHZOE 


tLZCS 


tHZCS 


WRITE CYCLED J 


twc 


tscs 


tAW 


tHA 


tSA 


tpWE 


tSD 


tHD 


tLZWE 


tHZWE 


Description 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


OE LOW to Data Valid 


OE LOW to LowZ 


OE HIGH to High Z 




Write Cycle Time 


CS LOW to Write End 


Address Set-Up to Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 
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CYM1620 


5i *3 

3f semiconductor 


Switching Waveforms l 1() J 

Read Cycle No. it 8 ’ 





Notes: 

4. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5 V, input levels of 0 to 3.0 V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

5. At any given temperature and voltage condition, tnzcs is less than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 

6. tnzcs an d tHZWEare specified with Cl = 5 pF as in part (b) of ACTest 

Loads. Transition is measured ±500 mV from steady state voltage. 

7. The intern al wr ite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write, 
and either signal can terminate a write by going HIGH. The data input 


set-up and hold timing should be reference to the rising edge of the sig- 
nal t hat terminates the write. 

8. WE is HIGH for read cycle. 

9. Device is continuously selected, CS = Vi Lan d OE = Vil- 

10. Address valid prior to or coincident with CS transition LOW. 

11. Data I/O will be high impedance if O E = Vth- 

12. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CYM1620 


=3=if*OTRESS 

= SEMICONDUCTOR ' 

Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled) t 7 > 8 > 12 ] 



■* l WC ■ m 


ADDRESS ^ 

t 3 




■* l SA * 

m tscs *“ 

_ 1 



CS 

-3 

tHA 


** *AW 

m tpWE *" 



97777777777777 


tSD H 

** H *HD 

DATA IN 

| DATA-IN VALID 


*HZWE ** 

m 

1 

o 

m _ 

DATA I/O data undefined 

HIGH IMF 

/ 



1620-8 


TViith Table Ordering Information 


CS 

UB 

LB 

OE 

WE 

Inputs/ 

Outputs 

Mode 

H 

X 

X 

X 

X 

HighZ 

Deselect/ 

Power-Down 

L 

H 

H 

X 

X 

HighZ 

Deselect/ 

Power-Down 

L 

L 

L 

L 

H 

Data Outo -15 

Read 

L 

H 

L 

L 

H 

Data Ino -7 

Read Lower Byte 

L 

L 

H 

L 

H 

Data Outg-is 

Read Upper Byte 

L 

I” 

L 

X 

L 

Data Ino -15 

Write 

L 

H 

L 

X 

L 

Data Ino -7 

Write Lower Byte 


1 T 

IT 

X 

L 

Dataln 8 _i 5 

Write Upper Byte 

L 

T" 

"IT 

H 

H 

HighZ 

Deselect 

L 

H 

L 

H 

H 

HighZ 

Deselect 

L 

L 

H 

H 

H 

HighZ 

Deselect 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

20 

CYM1620PD— 20C 

PD04 

Commercial 

25 

CYM1620PD-25C 

PD04 

Commercial 

CYM1620HD-25C 

HD03 

30 

CYM1620PD-30C 

PD04 

Commercial 

CYM1620HD-30C 

HD03 

35 

CYM1620PD— 35C 

PD04 

Commercial 

CYM1620HD-35C 

HD03 

CYM1620HD-35MB 

HD03 

Military 

45 

CYM 1620PD - 45C 

PD04 

Commercial 

CYM1620HD— 45C 

HD03 

CYM 1 620HD — 45MB 

HD03 

Military 

55 

CYM1620PD— 55C 

PD04 

Commercial 

CYM1620HD-55C 

HD03 

CYM1620HD— 55MB 

HD03 

Military 


Document#: 38-M-00008-C 
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This is an abbreviated datasheet. 
^ Contact a Cypress representative 

for complete specifications. 

SEMICONDUCTOR 


CYM1621 

64K x 16 Static RAM 
Module 


Features 

• High-density 1-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• Customer configurable 

— x4, x8, xl6 

• Low active power 

— 6.8W(max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .270 in. 

• Small PCB footprint 

— 2 sq. in. 

• 2V data retention (L version) 


Functional Description 

The CYM 1621 is a high-performance 
1 -megabit static RAM module organized as 
64K words by 16 bits. This module is con- 
structed from sixteen 64Kx 1 SRAMs in 
leadless chip carriers mounted on a ceramic 
substrate with pins. Four separate CS pins 
are used to control each 4-bit 
nibble of the 1 6-bit word . This feature per- 
mits the user to configure this module as 
either 256Kx4, 128Kx8 or 64Kx 16 organi- 
zation through external decoding and ap- 
propriate pairing of the outputs. 

Writing to the device is accomplished when 
the chi p sele ct (CSxx) and write 
enable (WE) inputs are both LOW. Data on 
the data lines (Dx) is written into the mem- 
ory location specified on the address pins 
(Aq through At 5 ). 


Reading the device is accomplished by tak- 
ing the chip s elect (CS^) LOW, while write 
enable (WE) remains HIGH. Under these 
conditions the contents of the memory loca- 
tion specified on the address pins will appear 
on the data lines (Dx) . 

The data output is in the high-impedance 
state when ch ip en able (CS^) is HIGH or 
write enable (WE) is LOW. 

Power is consumed in each 4-bit nibble only 
when the appropriate CS is enabled, thus 
reducingpower in thex4 orx8 mode. 



Selection Guide 
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CYM1622 



Features 

• High-density 1-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 

— 2.2W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Pinout compatible with CYM1611 and 
CYM1624 

• Low profile 

— Max. height of .50 in 

• Small PCB footprint 

— 0.5 sq. in. (ceramic) 

— 0.68 sq. in. (FR4) 


Functional Description 

The CYM1622 is a very high performance 
1 -megabit static RAM module organized 
as 64K words by 16 bits. The module is con- 
structed using four 64K x 4 static RAMs 
mounted onto a vertical substrate with 
pins. The pinout of this module is compat- 
ible with two other Cypress modules 
(CYM1611 and CYM1624) to maximize 
system flexibility. 

Writing to the memory module is accom- 
plished when the chip select (CS) and write 
enable (WE) inputs are both LOW. Data 
on the sixteen input/output pins (l/Oo 
through I/0 15 ) of the device is written into 


the memory location specified on the ad- 
dress pins (Ao through Ai 5 ). 

Readingthe device is accomplished by tak- 
ing chip select (CS) and outpu t en able 
(OE) LOW while write enable (WE) re- 
mainsinactive or HIGH. Under these con- 
ditions, the contents of the memory loca- 
tion specified on the address pins will ap- 
pear on the appropriate data input/output 
pins. 

The input/output pins remain in a high- 
impedance state unless the module is se- 
lecte d, ou tputs are enabled, and write en- 
able (WE) is HIGH. 



Selection Guide 


1622-25 1622-30 1622-35 1622-45 

MaximumAccessTime(ns) 25 30 35 45 

Maximum Operating Current (mA) 400 400 400 400 

Maximum Standby Current (mA) MO 140 M0 140 
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CYM1622 


CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 

Storage Temperature - 65 ° C to + 125 ° C 

Ambient Temperature with 

Power Applied - 10° C to + 80 ° C 

Supply Voltage to Ground Potential — 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -0.5V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 



Parameters 


VqH 


VOL 


Vffl 


VlL 


IlX 


loz 


Icc 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage! 1 ! 


Input Load Current 


Output Leakage Current 


Vcc Operating Supply 
Current 


Automatic CS Power-Down 
Current 


Parameters 

Description 

ClN 

Input Capacitance 

Cqut 

Output Capacitance 


Test Conditions 


Vcc = Min., Iqh = -4.0 mA 


Vcc — Min., Iql = 8.0 mA 


GND < Vi < V C c 


GND _< Vq <. Vcc, Output Disabled 


Vc c — Max., Iout = 0 mA, 

cs< Vil 


Vcc = Max.; CS >_ Vjh 
M in. Duty Cycle = 100% 


V C c = Max.; CS > V C c - 0.2V, 
Vin > Vcc - 0.2V or Vin < 0.2V 


Test Conditions 


Ta = 25°C, f = 1 MHz, 
Vcc = 5.0V 


CYM1622 


Min. Max. 



Max. 

Units 

35 

pF 

15 

pF 


1. Vil(min) = -3.0V for pulse widths less than 20 ns. 


2. Tested on a sample basis. 


AC Test Loads and Waveforms 

481X1 


ALL INPUT PULSES 



JIG AND 
SCOPE 


JIG AND 
SCOPE 


- «- I U7o 

D / 

< 5 ns -*> +- 


Equivalent to: THEVENIN EQUIVALENT 
167X1 

OUTPUT O wv O 1 .73V 
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CYPRESS 

SEMICONDUCTOR 


CYM1622 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

1622-25 

1622-30 

1622-35 

1622-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

25 


30 


35 


45 


ns 

Ua 

Address to Data Valid 

25 


30 


35 


45 


ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tACS 

CS LOW to Data Valid 

25 


30 


35 


45 


ns 

tDOE 

OE LOW to Data Valid 


15 


20 


25 


30 

ns 

tLZOE 

OE LOW to LowZ 

0 


0 


0 


0 


ns 

tHZOE 

OE HIGH to HighZ 


15 


20 


20 


20 

ns 

tLZCS 

CS LOW to LowZ 

3 


3 


3 


3 


ns 

tHZCS 

CS HIGH to High Zl 4 J 


15 


20 


20 


20 

ns 

tpu 

CS LOW to Power-Up 

0 

25 

0 

30 

0 

35 

0 

45 

ns 

tpD 

CS HIGH to Power-Down 


25 


30 


35 


45 

ns 

WRITE CYCLED | 

twc 

Write Cycle Time 

25 


30 


35 


45 


ns 

tscs 

CS LOW to Write End 

20 


25 


30 


40 


ns 

*AW 

Address Set-Up to Write End 

20 


25 


30 


40 


ns 

tHA 

Address Hold from Write End 

3 


3 


3 


3 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


2 


ns 

tpWE 

WE Pulse Width 

20 


25 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


20 


25 


ns 

*HD 

Data Hold from Write End 

2 


2 


2 


2 


ns 

tLZWE 

WE HIGH to LowZ 

0 


0 


0 


0 


ns 

tHZWE 

WE LOW to HighZl 4 J 

0 

15 

0 

15 

0 

15 

0 

20 

ns 


Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5 V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. tnzcs an£ i fHZWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady-state voltage. 

5 . The intern al wr ite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write, 
and either signal can terminate a write by going HIGH. The data input 


set-up and hold timing should be reference to the rising edge of the sig- 
nal that terminates the write. 

6. WE is HIGH for read cycle. 

7. Device is continuously selected, CS = Vil- 

8. Address valid prior to or coincident with Cs transition LOW. 

9. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Switching Waveforms 


Read Cycle No. lt 6 » 7 J 


ADDRESS 


DATA OUT 



** t RC ► 



< > 

< 


"■ W 

r “ *OHA *j 


1 


PREVIOUS DATA VALID 

MX) 

^ DATA VALID 


1622-5 
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CYPRESS 

SEMICONDUCTOR 


CYM1622 


Truth Table 


cs 


EH 

Inputs/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Power — 

Down 

L 

L 

H 

Data Out 

Read 

L 

X 

L 

Data In 

Write 

L 

H 

H 

HighZ 

Deselect 


Document#: 38-M-00001-B 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CYM1622HV — 25C 

HV03 

Commercial 

CYM1622PV— 25C 

PV04 

30 

CYM1622HV-30C 

HV03 

Commercial 

CYM1622PV-30C 

PV04 

35 

CYM1622HV-35C 

HV03 

Commercial 

CYM1622PV— 35C 

PV04 

45 

CYM1622HV— 45C 

HV03 

Commercial 

CYM1622PV— 45C 

PV04 
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CYM1624 


P’YPPP’QQ 

SEMICONDUCTOR 


64K x 16 SRAM Module 


Features 

• High-density 1-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 
— 2.75W (max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Pin layout compatible with CYM1611 
and CYM1622 

• Low profile 

— Max. height of .54 in. 

• Small PCB footprint 
— 0.7 sq. in. 


Functional Description 

The CYM1624 is a very high performance 
1-megabit static RAM module organized 
as 64K words by 16 bits. This module is 
constructed using four 64K x 4 static 
RAMs in SOJ packages mounted on an ep- 
oxy laminate board with pins. The pinout 
of this module is compatible with two other 
Cypress modules (CYM1611 and 
CYM1622) to maximize system flexibility. 
Writing to the module is accomplished 
when the chip select (CE) and write enable 
(WE) inputs are both LOW. Data on the 
sixteen input/output pins (I/Oo through 
I/O 15 ) of the device is written into the 


memory location specified on the address 
pins (Ao through A 15 ). 

Reading the device is accomplished by tak- 
ing c hip se lect ((3>) LOW, while write en- 
able (WE) remains inactive or HIGH. Un- 
der these conditions, the contents of the 
memory location specified on the address 
pins (Ao through A 15 ) will appear on the 
appropriate data input/output pins 
(I/Oo through I/O 15 ). 

The data input/output pins remain in a 
high-impedance state when chip select 
(C5) is HIGH or when write enable (WE) 
is LOW. 


Logic Block Diagram 


Pin Configuration 



i/o 0 -i/o 15 


1624-1 


Plastic VDIP 


I/O 3 

A ° 1— 1 

*9 


A 7 C 

I/ 04 C 


1/0; c 

CSC 
GND C 
A 14 C 
NC C 


1 * 

40 

2 

39 

3 

38 

4 

37 

5 

36 

6 

35 

7 

34 

8 

33 

9 

32 

10 

31 

11 

30 

12 

29 

13 

28 

14 

27 

15 

26 

16 

25 

17 

24 

18 

23 

19 

22 

20 

21 


I l/On 
_J I/O* 

p i/o* 


1 *13 

I a 12 

I An 

I A 10 


I l/O 10 
I i/o 9 


PA,: 


1624-2 



Selection Guide 



1624-25 

1624-35 

1624-45 

Maximum Access Time (ns) 

25 

35 

45 

Maximum Operating Current (mA) 

500 

500 

500 

Maximum Standby Current (mA) 

160 

160 

160 
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CYPRESS 

SEMICONDUCTOR 


CYM1624 


Maximum Ratings 

(Above which the useful life may be impaired) 


Storage Temperature -45°Cto +125°C 

Ambient Temperature with 

Power Applied -10°Cto+85°C 

Supply Voltage to Ground Potential -0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to +7.0V 

DC Input Voltage -0.5V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

CYM1624 

Units 

Min. 

Max. 

v OH 

Output HIGH Voltage 

Vcc = Min., Ioh “ oA 

2.4 


V 

VOL 

Output LOW Voltage 

Vcc = Min., Iol — 8.0 mA 


0.4 

V 

Mh 

Input HIGH Voltage 


2.2 

Vcc 

V 

Ml 

Input LOW Voltage! 11 


-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< V r < V CC 

-20 

+20 

pA 

loz 

Output Leakage Current 

GND ^ Vo <l Vcc* Output Disabled 

-20 

+10 

pA 

Icc 

Vcc Operating 

Supply Current 

Vcc - Max., Iout = 0 mA, 

£3<V, L 


500 

mA 

JSBl 

Automatic CS 

Power-Down Current 



160 

mA 

ISB2 

Automatic CS 

Power-Down Current 

Vcc » Max., CS > V CC " 0.2V, 

Vin > Vcc “ 0.2V or 

Vin <l 0.2V 


80 

mA 


Capacitance pi 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0 V 

35 

pF 

Cqut 

Output Capacitance 

15 

pF 


Notes: 

1. Villen) = -3.0V for pulse widths less than 20ns. 2. Tfested on a sample basis. 


AC Test Loads and Waveforms 

481Q 


481Q 


5V O 
OUTPUT O 



5V O- 
OUTPUT O- 


All Input Pulses 


INCLUDING i 
JIG AND 
SCOPE 

(a) 


255Q 


INCLUDING -J- 
JIG AND 
SCOPE 

(b) 


5 pF 


3.0V 

H 1 

4^ 90% a 

\ 9 


« 10% 

1 

\ 

±r < 5 ns -* 

r A 



10% 
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CYM1624 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range [3] 


Description 


1624-25 

1624-35 

1624-45 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


READ CYCLE 



Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


CS LOW to LowZ 


CS HIGH to High Z [4] 


CS LOW to Power-U 


CS HIGH to Power-Down 


WRITE CYCLE 


twc 

Write Cycle Time 

25 

tscs 

CS LOW to Write End 

20 

tAW 

Address Set-Up to Write End 

20 

tHA 

Address Hold from Write End 

3 

tSA 

Address Set-Up from Write Start 

2 

l PWE 

WE Pulse Width 

20 

tSD 

Data Set-Up to Write End 

15 

tHD 

Data Hold from Write End 

3 

tLZWE 

WE HIGH to LowZ 

3 

tHZWE 

WE LOW to High Z [4] 

0 


Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5 V, input levels of 0 to 3.0V and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. tHZCS and tHZWE are specified with Cl = 5 pF as in part (b) of AC 
Test Loads. Transition is measured +500 mV from steady state volt- 
age. 

5 . The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 


Switching Waveforms 


Read Cycle No. 1 1 





either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 

WE is HIGH for read cycle. 

Device is continuously selected, CS = Vil- 

Address valid prior to or coincident with CS transition low. 

If CS goes HIGH simultaneously with WE HIGH, the outputremains 
in a high-impedance state. 
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CYM1624 


CYPRESS 

^ SEMICONDUCTOR 

Truth Table 


cs 

WE 

Input/Outputs 

Mode 

H 

X 

HighZ 

Deselect Power-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


Ordering Information 


Speed 

Ordering Code 

Package 

■type 

Operating 

Range 

25 

CYM1624PV-25C 

PV01 

Commercial 

35 

CYM1624PV-35C 

PV01 

Commercial 

45 

CYM1624PV-45C 

PV01 

Commercial 


Document #: 38-M-00028 
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CYM1641 



CYPRESS 

SEMICONDUCTOR 256K x 16 Static RAM Module 


Features 

• High-density 4-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Customer configurable 
— x4, x8, xl6 

• Low active power 
— 10W (max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .300 in. 

• Small PCB footprint 


Functional Description 

The CYM1641 is a high-performance 
4-megabit static RAM module organized 
as 256K words by 16 bits. This module is 
constructed from sixteen 256Kx 1 SRAMs 
in leadless chip carriers mounted on a ce- 
ramic substrate with pins. Four separate 
CS pins are used to control each 4-bit nib- 
ble of the 1 6-bit word. This feature permits 
the user to configure this module as either 
1M x 4, 5 12K x 8 or 256Kx 16 organization 
through external decoding and appropriate 
pairing of the outputs. 

Writing to the device is accomplished when 
t he c hip select (CSxx) and write enable 
(WEu,l) inputs are both LOW. Data on 


the data lines (Dx) is written into the 
memory location specified on the address 
pins (Ao through A17). 

Readingthe device is accomplished by tak- 
ing the chip sele ct (CSxx) LOW, while 
write enable (WEu,L) rem ainsHIGH. Un- 
der these conditions the contents of the 
memory location specified on the address 
pins will appear on the data lines (Dx). 

The data output is in the high-impedance 
state when ch ip en able (CSxx) is HIGH or 
write enable (WEu,l) is LOW. 

Power is consumed in each 4-bit nibble 
only when the appropriate CS is enabled, 
thus reducing power in the x4 or x8 mode. 


-2.2 sq. in. 


Logic Block Diagram 


Pin Configuration 



GND C 
NC C 
A 0 C 

Ai C= 
_A 2 

we l 

U§4-7 tj 



Selection Guide 



1641-25 

1641-30 

1641-35 

1641-45 

1641-55 

Maximum Access Time (ns) 

25 

30 

35 

45 

55 

MaximumOperating 
Current (mA) 

Commercial 

1800 

1800 

1800 

1800 

1800 

Military 



1800 

1800 

1800 

Maximum Standby 
Current (mA) 

Commercial 

560 

560 

560 

560 

560 

Military 



560 

560 

560 
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CYPRESS 

SEMICONDUCTOR 


CYM1641 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, not tested.) 


Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 0.5V to + 7.0V 


Output Current into Outputs (LOW) 20 mA 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 

Military! 1 ] 

— 55°C to + 125 °C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

CYM1641 

Units 

Min. 

Max. 

V OH 

Output HIGH Voltage 

Vcc - Min., Iqh = ”4.0 mA 

mm 


HUH 

V 0 L 

Output LOW Voltage 

Vcc = Min. 

Iol = 12.0 mA 

ComT 


0.4 

V 

Iql = 8.0 mA 

Mil 


0.4 

VlH 

Input HIGH Voltage 


2.0 

Vcc 


VlL 

Input LOW Voltage 


-0.5 

0.8 

m 

Iix 

Input Load Current 

GND< Vi <.V CC 

-80 

+80 

pA 

loz 

Output Leakage Current 

GND < Vo <. Vcc, Output Disabled 

- 10 

+ 10 

|iA 

IcCxl6 

Vcc Operating Supply 
Current by 16 Mode 

Vcc ~ Max., Iout — 0 mA 

CSxx < VlL 


1800 

mA 

IcCx8 

Vcc Operating Supply 
Current by 8 Mode 

Vrr = Max., Iout = 0 mA 

CSxx< V, L 


950 

mA 

IcCx4 

Vcc Operating Supply 
Current by 4 Mode 

Vcc ~ Max., Iout = o mA 

CSxX ^ VlL 


720 

mA 

ISBl 

Automatic CS 
Power-Down Current! 2 ] 

Max. Vcc, CSxx >. Vih, 

Min. Duty Cycle = 100% 


560 

mA 

ISB2 

Automatic CS 
Power-Down Current! 2 ] 

Mas. Vcc, CSxx -> Vcc ~ 0.2V 

Vin > Vcc ~ 0.2V or V IN <. 0.2V 


320 

mA 


9 


Capacitance! 3 ] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cina 

Input Capacitance (Ao - An, CS, WE) 

T a = 25 °C, f = 1 MHz, 

Vcc = 5.0V 

150 

pF 

ClNB 

Input Capacitance (Dq - D 15) 

30 

pF 

CqUT 

Output Capacitance 

30 




Notes: 

1 . Ta is the “instant on” case temperature. 3. Tbs ted initially and after any design or process changes that may affect 

2. A pull-up resistor to Vcc on the CS input is required to keep the de- these parameters, 

vice deselected during Vcc power-up, otherwise Isb will exceed val- 
ues given. 
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CYPRESS 

SEMICONDUCTOR 


AC Test Loads and Waveforms 

R1329Q 
(4810 Mil) 

5V a ■ 1 


INCLUDING 
JIG AND" 
SCOPE 



INCLUDING 
JIG AND 
SCOPE 


CYM1641 



Equivalent to: TH^VENIN EQUIVALENT 

167Q 

OUTPUT ft AAV - 

Military 


12511 

Commercial 


Switching Characteristics Over the Operating Rangel 4 ! 


| 1641-25 

Description 


1641-30 I 1641-35 1641-45 1641-55 


READ CYCLE 



Read Cycle Time 


Address to Data Valid 


Output Hold from Address Change 


C5 LOW to Data Valid 


Z35 LOW to Low Zl 5 ! 


C5 HIGH to High Zl 5 » 6 ! 


CS LOW to Power-Up 


OS HIGH to Power Down 


Min. 

| Max. 1 

Min. 

1 Max. | 

Min. 

| Max. | 

Min. 


25 


30 

n 

35 


45 


55 ns 


ns 


55 ns 


ns 


25 ns 


ns 


WRITE CYCLEl 7 ! 


*WC 

Write Cycle Time 

25 


30 


35 


45 


55 


tscs 

CS LOW to Write End 

20 


25 


30 


40 


40 


*AW 

Address Set-Up to Write End 

20 


25 


30 


40 


40 


tHA 

Address Hold from Write End 

2 


2 


2 


2 


2 


Isa 

Address Set-Up to Write Start 

0 


0 


0 


0 


0 


IpWE 

WE Pulse Width 

20 


25 


25 


30 


30 


tSD 

Data Set-Up to Write End 

15 


17 


17 


20 


25 


tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 


Ilzwe 

WE HIGH to Low Zf 5 ] 

3 


3 


3 


3 


3 


Ihzwe 

WE LOW to High Zl 5 ' 6 1 

0 

20 

0 

20 

0 

25 

0 

25 

0 

25 


Notes: 

4. Tfest conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified IolAoh an d 30-pF load capacitance. 

5. At any given temperature and voltage condition, tnzcs is less than 
l LZCS I° r any given device. 

6. tnzcs and tnzwEare specified with Cl = 5 pF as in part (b) of AC Tfest 
Loads. Transition is measured ±500 mV from steady state voltage. 


7. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 
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Not es; 

8. WE is HIGH for read cycle. 10. If £5 goes HIGH simultaneously with WE HIGH, the output remains 

9. Device is continuously selected, (2> = Vjl- i* 1 a high-impedance state. 
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SEMICONDUCTOR 


CYM1641 


TVuth Table 


C5xx 

WE„ 

Input/Outputs 

Mode 

H 

X 

High Z 

Deselect/Power-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CYM1641HD -25C 

HD05 

Commercial 

30 

CYM1641HD — 30C 

HD05 

Commercial 

35 

CYM1641HD -35C 

HD05 

Commercial 

CYM1641HD — 35MB 

HD05 

Military 

45 

CYM1641HD — 45C 

HD05 

Commercial 

CYM1641HD —45MB 

HD05 

Military 

55 

CYM1641HD -55C 

HD05 

Commercial 

CYM1641HD -55MB 

HD05 

Military 


Document#: 38 -M- 00013 -B 
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CYM1720 



Features 

• High-density 768-kilobit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 15 ns 

• 56-pin, 0.5-inch-high ZIP package 

• Low active power 

— 1.8W (max. for tAA = 25 ns) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Commercial temperature range 

• Small PCB footprint 

— 0.66 sq. in. 


Functional Description 

The CYM1720 is a high-performance 
768-kilobit static RAM module organized 
as 32K words by 24 bits. This module is 
constructed using three 32K x 8 static 
RAMs in SOJ packages mounted onto an 
epoxy laminate board with pins. 

Writingto the device is accomplished when 
the chip select (CS) and write enable (WE) 
inputs are both LOW. Data on the input/ 
output pins (I/Oo thorugh I/O23) of the 
device is written into the memory loca- 
tion specified on the address pins (Aq 
through A14). 


Readingthe device is accomplished by tak- 
i ng th e chip select (CS) and outp ut en able 
(OE) LOW while write enable (WE) re- 
mainsHIGH. Under these conditions, the 
contents of the memory location specified 
on the address pins will appear on the in- 
put/output pins. 

The input/output pins remain in a high-im- 
pedance state unless the module is se- 
lected, outputs are enabled, and write en- 
able is HIGH. 



Selection Guide 



1720-15 

1720-20 

1720-25 

1720-30 

1720-35 

Maximum Access Time (ns) 

15 

20 

25 

30 

35 

Maximum Operating Current (mA) 

450 

450 

330 

330 

330 

Maximum Standby Current (mA) 

120 

120 

60 

60 

60 


Shaded area contains preliminary information. 
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CYM1720 


CYPRESS 

SEMICONDUCTOR 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 55° C to +125°C 

Ambient Temperature with 

Power Applied - 10° C to +85° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

Electrical Characteristics Over the Operating Range 


Test Conditions 


Vcc — Min., Iqh = “4.0 mA 


Vcc == Min., Iql = 8.0 mA 


DC Input Voltage . . . 

Operating Range 

Range 

Commercial 


Ambient 

Temperature 

0°C to + 70°C 


-0.5 V to + 7.0V 


Vcc 

5V ± 10% 


Parameter 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

Vih 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Iix 

Input Load Current 

!oz 

Output Leakage Current 

Icc 

Vcc Operating Supply 
Current 

ISBl 

Automatic C5 

Power-Down Current^ 

ISB2 



' |j 

CYM1720-25,30,35 

Units 

iiiiiii 

Max* 

Min. 

Max. 

2.4 


WBM 





GND < Vi< V CC 


GND< Vq< V co 
O utput Disabled 


Vc c = Max., Iout = 0 mA 
Vil 


Max. Vcc, CS >. Vih, 
Min. Duty Cycle = 100% 


Max. Vcc, CS > Vcc “ 0.2V, 

Vin >: V C c “ 0.2V or V IN <. 0.2V 



Shaded area contains preliminary information 

Capacitance^ 


Parameters 

Description 

ClN 

Input Capacitance 

CqUT 

Output Capacitance 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
V CC = 5.0V 


Notes: 

1 . A pull-up resistor to Vcc on the €5 input is required to keep the de- 2. Tested on a sample basis, 
vice deselected during Vcc power-up, otherwise Isb will exceed val- 
ues given. 

AC Test Loads and Waveforms 

481 Q 481 Q 



5VO 

OUTPUT® 


5V 

OUTPUT 


INCLUDING 
JIG AND “ 
SCOPE (a) 



Equivalent to: 


-±r -±r INCLUDING -±r 

JIG AND ” 

(a) SCOPE (b) 

TH^VENIN EQUIVALENT 
167Q 

OUTPUT o 1 .73V 
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CYPRESS 

SEMICONDUCTOR 


CYM1720 


Switching Characteristics Over the Operating Rangel 3 ! 


Parameters 

Description 

1720—15 

||:172O-20 • : 

1720-25 

1720-30 

1720-35 

Units 

[QQ| 

mm 

1111 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE j 

tRC 

Read C^cle Time 

!#!# 

■in 

20 


25 


30 


35 


ns 

t AA 

Address to Data Valid 


IIIIII 


20 


25 


30 


35 

ns 

tOHA 

Output Hold from Address Change 

ill 


m 


5 


5 


5 


ns 

l ACS 

CS LOW to Data Valid 

hi 

15 

m 

llll 


25 


30 


35 

ns 

tDOE 

(51 LOW to Data Valid 


lllll 

m 

10 


12 


15 


20 

ns 

tLZOE 

OE LOW to Low Z 



1111 


3 


3 


3 


ns 

*HZOE 

(5E HIGH to High Z 


lllll 


. 8 . 


10 


15 


20 

ns 

tLZCS 

CS LOW to Low ZM 

0 


0 


5 


5 


5 


ns 

tHZCS 

CS> HIGH to High Zl 4 * 5 ! 


lllll 




10 


15 


15 

ns 

tpu 


111 


: 0 


0 


0 


0 


ns 

tpD 

CS HIGH to Power Down 


•^5 |f 


i 20 


25 


25 


30 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

ill 


lllll 


25 


30 


35 


ns 

tscs 

CS LOW to Write End 



ill 


20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

lllll 


fpl 


22 


25 


30 


ns 

tHA 

Address Hold from Write End 

m 

■a 

,eJ2; 


2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

iiiiii 


12 f; 


2 


2 


2 


ns 

tpWE 

WE Pulse Width 

12 


lllll 


20 


23 


25 


ns 

tSD 

Data Set-Up to Write End 

SB 


fill 


13 


15 


20 


ns 

tHD 

Data Hold from Write End 



:12 • 


2 


2 


2 


ns 

tLZWE 

WE HIGH to Low ZM 

:" m 3 




3 


3 


5 


ns 

tHZWE 

WE LOW to High Zl 4 > 5 ! 

M-i 

i.6i' 

. 0 

. 8. 

0 

10 

0 

10 

0 

15 

ns 


Shaded area contains preliminary information 


Notes: 

3. Tfest conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, t^zcs is less than 
tLZCS f°r any given device. 

5. tnzOE» tHZCS. and t L zcE are specified with Cl = 5 pF as in part (b) of 
AC Tfest Loads. Tfansitioii is measured ±500 mV from steady state 
voltage. 


6. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the risingedge of the signal 
that terminates the write. 
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CYPRESS 

SEMICONDUCTOR 


CYM1720 


Switching Waveforms 

ReadCycleNo.lt 7 * 8 ) 


ADDRESS 


Irc 




tAA- 


toHA" 


DATA OUT PREVIOUS DATA VAUD immc 


DATA VALID 


Read Cycle No. 2t 7 * 9 ) 




Not es: 

7. WE is HIGH for read cycle. 

8. Device is continuously selected, C5 = Vil and (5E = Vjl. 

9. Address valid prior to or coincident with transition LOW. 


10. Data VO will be high impedance if 0 E = Vih- 

1 1 . If £5 goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CYPRESS 

SEMICONDUCTOR 


CYM1720 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled)^* 10 * U 1 



« t wc m 


ADDRESS 

C. J3 

S / 

t 



• tscs 1 

v " 



C5 

A 



* W 

• We m 

X 2 

— W "HP 



K- 



DATA IN 

DATA VALID -jfc 

T 1 

■* ^HZWE 

IMPEDANCE 

DATA OUT DATA UNDEFINED ^ HIGh 


1720-8 


Truth Table 



|^ 3 | 


Input/Outputs 

Mode 

m 

B 

B 

High Z 

Deselect/Power-Down 


B 

L 

Data Out 

Read Word 

B 

B 

B 

Data In 

Write Word 

B 

B 

B 

High Z 

Deselect 


Document#: 38-M-00021-A 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

■type 

Operating 

Range 

15 

CYM1720PZ— 15C 

PZ05 

Commercial 

20 

CYM1720PZ-20C 

PZ05 

Commercial 

25 

CYM1720PZ— 25C 

PZ05 

Commercial 

30 

CYM1720PZ— 30C 

PZ05 

Commercial 

35 


PZ05 

Commercial 
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PRELIMINARY 


CYM1730 


CYPRESS ~ 

SEMICONDUCTOR 


64K x 24 Static RAM Module 


Features 

• High-density 1.5M SRAM module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• 56-pin, 0.5-inch-high ZIP package 

• Low active power 

— 2.8W (max. for t AA = 25 ns) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Commercial temperature range 

• Small PCB footprint 
— 1.05 sq. in. 


Functional Description 

The CYM1730 is a high-performance 
1.5M static RAM module organized as 
64K words by 24 bits. This module is con- 
structed using six 32K x 8 static RAMs in 
SOJ packages mounted onto an epoxy lam- 
inate board with pins. 

Writingto the device is accomplished when 
the chip select (CS) and write enable (WE) 
inputs are both LOW. Data on the input/ 
output pins (I/Oo thorugh I/O 23 ) of the 
device is written into the memory loca- 
tion specified on the address pins (Ao 
through A 15 ). 


Readingthe device is accomplished by tak- 
ingthe chip select (CS) and outp ut en able 
(OE) LOW while write enable (WE) re- 
mains HIGH. Under these conditions, the 
contents of the memory location specified 
on the address pins will appear on the in- 
put/outputpins. 

The input/output pins remain in a high-im- 
pedance state unless the module is se- 
lected, outputs are enabled, and write en- 
able is HIGH. 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, DC Input Voltage . 

not tested.) 


Storage Temperature - 55 °C to +125°C 

Ambient Temperature with 

Power Applied - 10° C to +85° C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

Electrical Characteristics Over the Operating Range 


Parameter Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage Current 


Operating Range 

Range 

Commercial 


Test Conditions 


Vcc = Min., Iqh = —4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND < Vi < V C c 


Ambient 

Temperature 

0°Cto + 70°C 


CYM1730 


- 0.5V to + 7.0V 


Vcc 

5V ± 10% 



GND < Vo< Vcc, 
Output Disabled 


; Operating Supply Current Vcc — Max., Iqut = 0 mA, CS <_ Vil 


Automatic CS Power-Down 
Current^ 


Automatic CS Power-Down 
Current! 1 ! 


Capacitance! 2 ! 


Parameters 

Description 

ClN 

Input Capacitance 

CqUT 

Output Capacitance 


Max. Vcc. C§ >_ Vih, 
Min. Duty Cycle = 100% 


Max. Vcc, CS > V CC - 0.2V, 

Vin > Vcc " 0.2V or Vin < 0.2V 


Test Conditions 


T a = 25 °C, f = 1 MHz, 
Vcc = 5.0V 



Notes: 

1 . A pull-up resistor to Vcc on the C5 input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed val- 
ues given. 

AC Test Loads and Waveforms 

481 Q 481 Q 


2. Tfested on a sample basis. 


5V ' 
OUTPUT- 



5V 

OUTPUT 


INCLUDING 
JIG AND 
SCOPE 



INCLUDING -i- 
JIG AND 
SCOPE 


D =f 10% 

< 5 ns -d U“ 


Equivalent to: 


TH^VENIN EQUIVALENT 
167Q 

OUTPUT o v*\ 
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SEMICONDUCTOR 


PRELIMINARY 


CYM1730 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

1730-25 

1730-30 

1730-35 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

*RC 

Read Cycle Time 

25 


30 


35 


ns 

*AA 

Address to Data Valid 


25 


30 


35 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


ns 

*ACS 

C5 LOW to Data Valid 


25 


30 


35 

ns 

tDOE 

SE LOW to Data Valid 


12 


15 


20 

ns 

tLZOE 

OE LOW to Low Z 

3 


3 


3 


ns 

tHZOE 

(5E HIGH to High Z 


10 


15 


20 

ns 

tLZCS 

C3 LOW to Low ZW 

5 


5 


5 


ns 

tHZCS 

C5 HIGH to High Zl 4 - 5 ) 


10 


15 


15 

ns 

WRITE CYCLE 

[61 

twe 

Write Cycle Time 

25 


30 


35 


ns 

tscs 

C3 LOW to Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

22 


25 


30 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


ns 

tpWE 

WE Pulse Width 

20 


23 


25 


ns 

tSD 

Data Set-Up to Write End 

13 


15 


20 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


ns 

tLZWE 

WE HIGH to Low Zl 4 I 

3 


3 


5 


ns 

tHZWE 

WE LOW to High Zt 4 ’ 5 ! 

0 

10 

0 

10 

0 

15 

ns 


Notes: 

3. Tfest conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, tnzcs is less than 
tLZCS Tor any given device. 

5. t H zoE» t HZCS> and ft ?rF a re specified with Cl — 5 pF as in part (b) of 
AC Tfest Loads. Transition is measured ±500 mV from steady state 
voltage. 


6. The inter nal w rite time of the memory is defined by the overlap of C5 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 
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PRELIMINARY 


CYM1730 


CYPRESS 

SEMICONDUCTOR 


Switching Waveforms 

ReadCydeNo.il 7 * 8 ] 



m Irc * 


ADDRESS ^ 

< ^ 



* W 

P Iqha *| 


1 


DATA OUT PREVIOUS DATA VAUD ■) 


( DATA VALID 


1730-8 


Read Cycle No. 2l 7 * 9 ! 




1730-7 


X° te WE is HIGH for read cycle. __ 

8. Device is continuously selected, CS = Vjl and OE = Vjl- 

9. Address valid prior to or coincident with C5 transition LOW. 


10. Data I/O will be high impedance if 0E = Vih- 

11. If £5 goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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PRELIMINARY 


CYM1730 



CYPRESS 

SEMCONDUCTQR 


Switching Waveforms (continued) 
Write Cycle No. 2 (US Controlled)! 6 * 10 * U 1 



m t wc ► 


ADDRESS 

C 

s 


3 

t 

£5 

m tsA » 



m tscs 1 

V " 

/■ 


m t AW | 

m We * 

\ 7 






«4 t HD 

DATA IN *5 f" 

DATA VALID ^ 


^ ^HZWE * 

1 

i IMPEDANCE 

DATA OUT DATA UNDEFINED 

V HIGH 

? 



1730-9 


Truth Table 


gg| 

gU 

HH 

Input/Outputs 

Mode 

m 


B 

High Z 

Deselect/Power-Down 

m 

m 

L 

Data Out 

Read Word 

L 

a 

B 

Data In 

Write Word 

L 

JL 

JL 

High Z 

Deselect 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CYM1730PZ-25C 

PZ07 

Commercial 

30 

CYM1730PZ-30C 

PZ07 


35 

CYM1730PZ-35C 

PZ07 

Commercial 


9-100 

























CYM1821 



Features 

• High-density 512-kbit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 12 ns 

• Low active power — 4W (max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .50 in. 

• Small PCB footprint 
— 1.0 sq. in. 

• JEDEC-compatible pinout 

• 2V data retention (L version) 

• SIMM version socket-compatible with 
CYM1831 and CYM1841 


Functional Description 

The CYM1821 is a high-performance 
512-Kbit static RAM module organized as 
16K words by 32 bits. This module is con- 
structed from eight 16K x 4 SRAM SOJ 
packages mounted on an epoxy laminate 
board with pins. Four chip selects (CSj, 
CS 2 , CS 3 , and CS 4 ) are used to independ- 
ently enable the four bytes. Reading or 
writing can be executed on individual bytes 
or any combination of multiple bytes 
through proper use of selects. 

Writing to each byte is accomplished when 
the appropri ate c hip selects (CSn) and 
write enable (WE) inputs are both LOW. 
Data on the input/output pins (I/Ox) is 
written into the memory location specified 
on the address pins (Aq through A 13 ). 


Readingthe device is accomplished by tak- 
ing the chip sele cts (CSn) LOW, while 
write enable (WE) remains HIGH. Under 
these conditions the contents of the mem- 
ory location specified on the address pins 
will appear on the data input/output pins 

(I/Ox). 

The data input/output pins stay in the high- 
impedance state when write enable (WE) 
is LOW, or the appropriate chip selects are 
HIGH. 

Two pins (PDO and PD1) are used 
to identify module memory density in 
applications where alternate versions of 
the JEDEC standard modules can be in- 
terchanged. 


Logic Block Diagram Pin Configuration 

ZIP 

Top View 



Selection Guide 



1821-12 

1821-15 

1821-20 

1821-25 

1821-35 

1821-45 

Maximum Access Time (ns) 

12 

15 

20 

25 

35 

45 

Maximum Operating Current (mA) 

960 

960 

720 

720 

720 

720 

Maximum Standby Current (mA) 

450 

450 

160 

160 

160 

160 
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CYM1821 


=33*4* CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life maybe impaired.) 


Storage Temperature - 65 ° C to + 150° C 

Ambient Temperature with 

Power Applied 10 ° C to + 85 ° C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 0.5V to + 7.0V 

Output Current into Outputs (LOW) 20 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1821-12 

1821-15 

1821-20 

1821-25 

1821-35 

1821-45 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc == Min., Ioh = "“4.0 mA 

mm 


mm 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 

V 

VlH 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

ViL 

Input LOW Voltage 


-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-20 

+20 

-20 

+20 

pA 

loz 

Output Leakage Current 

GND <. Vo <. Vcc> Output Disabled 

-20 

+20 

-20 

+20 

pA 

los 

Output Short Circuit 

Current^ 

Vcc = Max., Vout — GND 

■ 



-350 

mA 

Icc 

Vcc Operating Supply 
Current 

Vcc — Max., Iout = 0 mA, 

CSn <. Vil 

■ 

960 


720 

mA 

IlSBl 

Automatic CS Power-Down 
Current 2 ] 

Max. V C c; CSn > Vih 

Min. Duty Cycle = 100% 


450 

MM 

160 


IlSB2 

Automatic CS Power-Down 
Current! 2 ] 

Max. V CC ; CSn > V CC ~ 0.3V, 

Vin > V C c “ 0.3V or Vin < 0.3V 


160 


160 

BP 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cina 

Input Capacitance (ADDR, OE, WE) 

T A = 25°C,f=lMHz, 

Vcc = 5.0V 

70 

pF 

Cinb 

Input Capacitance (CSn) 

35 

pF 

Cqut 

Output Capacitance 

20 

pF 


Notes: 

1. Not more than 1 output should be shorted at one time. Duration of 3. Tested on a sample basis, 
the short circuit should not exceed 30 seconds. 

2. A pull-up resistor to Vcc on the CS input is required to keep the 
device deselected during Vcc power-up, otherwise Isb will exceed 
values given. 
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CYM1821 


- —EST ^ SEMKONDUCTOR 

AC Test Loads and Waveforms 

481X1 


ALL INPUT PULSES 



JIG AND 
SCOPE 


JIG AND 
SCOPE 



Equivalent to: THEVENIN EQUIVALENT 
167X1 

OUTPUT O wv O 1.73V 

Switching Characteristics Over the Operating Ranged 


Parameters 


READ CYCLE 


Description 



tpD 


WRITE CYCLEt 7 ! 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


OE LOW to Data Valid 


OE HIGH to High Z 


CS LOW to Low Zt 5 J 


CS HIGH to High z! 5 > 6 ] 


CS LOW to Power-Up 


CS HIGH to Power-Down 



twc 

Write Cycle Time 

tscs 

CS LOW to Write End 

Uw 

Address Set-Up to Write End 

Iha 

Address Hold from Write End 

tSA 

Address Set-Up to Write Start 

tpWE 

WE Pulse Width 

tSD 

Data Set-Up to Write End 

*HD 

Data Hold from Write End 

tLZWE 

WE HIGH to Low Zl 5 l 

tHZWE 

WE LOW to High Zl 5 - 


12 


15 


20 

10 


12 


15 

10 


12 


15 

2 


2 


2 

0 


0 


2 

10 


12 


15 

10 


10 


10 

2 


2 


2 

3 


3 


3 

0 

7 

0 

7 

0 


Notes: 

4. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5 V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

5. At any given temperature and voltage condition, tnzcs is less than 
tLZCS for an y given device. These parameters are guaranteed and not 
100% tested. 

6. tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 


The intern al wr ite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write, 
and either signal can terminate a write by going HIGH. The data input 
set-up and hold timing should be reference to the rising edge of the sig- 
nal that terminates the write. 
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CYM1821 



_ CYPRESS 
JF SEMICONDUCTOR 


Switching Characteristics Over the Operating Ranged 4 ] (continued) 


Parameters 

Description 

1821-25 | 

1821-35 j 

1821-45 | 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

Irc 

Read Cycle Time 

25 


35 


45 


ns 

tAA 

Address to Data Valid 


25 


35 


45 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


ns 

*ACS 

CS LOW to Data Valid 


mm 


35 


45 

ns 

tDOE 

OE LOW to Data Valid 


mm 


25 


30 

ns 

tLZOE 

OE LOW to LowZ 

3 


3 


3 


ns 

Ihzoe 

OE HIGH to HighZ 


15 


20 


20 

ns 

Ilzcs 

CS LOW to LowZl 5 ! 

5 


10 


10 


ns 

Ihzcs 

CS HIGH to High zl 5 ) 


10 


15 


20 

ns 

tpu 

CS LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CS HIGH to Power-Down 


25 


35 


45 

ns 

WRITE CYCLE! 7 ] 

twc 

Write Cycle Time 

25 


35 


45 


ns 

tscs 

CS LOW to Write End 

20 


25 


35 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


35 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


ns 

tpWE 

WE Pulse Width 

20 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

13 


15 


20 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


ns 

tLZWE 

WE HIGH to Low Z^l 

3 


5 


5 


ns 

tHZWE 

WE LOW to High Zl 5 ’ 6 1 

0 

7 

0 

10 

0 

15 

ns 


Data Retention Characteristics (L Version Only) 


Parameters 

Description 

Test Conditions 


Units 

Min. 

Max. 

Vdr 

Vcc for Retention Data 

Vcc = 2.0V, 

CS > V C c ~ 0.2V, 

Vin > V CC - 0.2V, 
or Vin < 0.2V 

2 


V 

ICCDR 

Data Retention Current 


8 

mA 

tCDR [8 l 

Chip Deselect to Data Retention Time 

0 


ns 


Operation Recovery Time 

tRC^ 


ns 

Iu«S 

Input Leakage Current 


10 

\xA 


Notes: 

8. Guaranteed, not tested. 9. tRc = Read Cycle Time. 
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CYPRESS 

SEMICONDUCTOR 


CYM1821 


Data Retention Waveform 


v cc 

CS 


DATA RETENTION MODE 


tcDR 

4.5 V"^ 


V DR & 2V 

Mdr 

— 7 

4.5V 


'// / //7 

*— \ 

V,H 




' v IH ' 

s\\\\\ 


1821-5 


Switching Waveforms t 13 ] 

Read Cycle No. if 10 ’ 11 ] 



*RC ft* 


ADDRESS ^ 

i ^ 



jS il 

< 

I 

0 


1 


DATA OUT PREVIOUS DATA VALID 


^ DATA VALID 


1821-6 


Read Cycle No. 2 (WE Controlled) t 10 » 12 1 



Not es: 

10. WE is HIGH for read cycle. 12. Address valid prior to or concident with CS transition LOW. 

1 1 . Device is continuously selected, CS = Vil and OE = Vil- 13. CSi, CS 2 , CS 3 , and CS 4 are represented by CS in the Switching Char- 

acterisics and Switching Waveforms sections. 
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CYM1821 



is & SEMICONDUCTOR 

Thith Table 





Inputs/Outputs 

Mode 

D 

a 

MM 

HighZ 

Deselect/Power - Down 

L 

n 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

MM 

MM 

HighZ 

Deselect 


Ordering Information 



Ordering Code 

Package 

Type 

Operating 

Range 


CYM1821PM— 12C 

PM01 

Commercial 

CYM1821PZ— 12C 

PZ01 

15 

CYM1821PM— 15C 

PM01 

Commercial 

CYM1821PC— 15C 

PZ01 

20 

CYM1821PM— 20C 

PM01 

Commercial 

CYM1821LPM— 20C 

PM01 

CYM1821PZ— 20C 

PZ01 

CYM1821LPZ— 20C 

PZ01 

25 

CYM1821PM— 25C 

PM01 

Commercial 

CYM1821LPM— 25C 

PM01 

CYM1821PZ— 25C 

PZ01 

CYM1821LPZ— 25C 

PZ01 

35 

CYM1821PM-35C 

PM01 

Commercial 

CYM1821LPM— 35C 

PM01 

CYM1821PZ— 35C 

PZ01 

CYM1821LPZ— 35C 

PZ01 

45 

CYM1821PM— 45C 

PM01 

Commercial 

CYM1821LPM— 45C 

PM01 

CYM1821PZ— 45C 

PZ01 

CYM1821LPZ— 45C 

PZ01 


Document#: 38-M-00015-D 
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CYM1822 



CYPRESS 
SEMICONDUCTOR 


16K x 32 Static RAM Module 
with Separate I/O 


Features 

• High-density 512K-bit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 12 ns 

• Low active power 
— 53W (max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .52 in. 

• Small PCB footprint 
— 1.0 sq. in. 

• 2V data retention (L version) 


Functional Description 

The CYM1822 is a high-performance 
512-kbit static RAM module organized 
as 16K words by 32 bits. This module is con- 
structed from eight 16Kx 4 separate I/O 
SRAMs in leadless chip carriers mounted on 
a ceramic substrate with pins. Tvo chip se- 
lects (Puand CS L ) are used to independ- 
ently enable the upper and lower 16-bit data 
words. 

Writing to the device is accomplished when 
the chip sele cts (CSu and/or CSl) and write 
enable (WE) inputs are both LOW. Data on 
the input pins (DI X ) is written into the mem- 
ory location specified on the address pins 
(Aq through A 13 ). 


Reading the device is accomplished by tak- 
ing the chip selects (CSu and/or CSl) and 
outp ut en able (OE) LOW, while write en- 
able (WE) remains HIGH. Under these 
conditions the contents of the memory loca- 
tion specified on the address pins will appear 
on the data output pins (DO x ). 

The output pins stay in t he hi gh-impedance 
state when write enable (WE) is LOW, the 
appropriate chip selects are HIGH, or OE is 
HIGH. 


Logic Block Diagram 



yf- DO, 6 - DO,, 


do 0 -do , 5 


1822-1 


Pin Configuration 

VDIP 


QND n 

010 C 
0(1 C 

DI2 C 
013 C 
DI4 C 

015 C 

016 C 

0(7 C 
AO C 
A2 C 
A4 C 
Dt8 C 
DI9 C 

0(10 C 

Dill U. 
Dll 2 
Dll 3 
0,14 = 
Dll 5 C 

WE C 

VCC C 

5E O 
Dll 6 C 
Dll 7 C 
Dll 8 C 
0119 C 
DI20 O 
DI21 C 
D122 C 

0123 C 
A6 C 
A8 C 

A10 C 
A12 C 

0124 C 
DI25 C 
DI26 O 
DI27 C 
DI28 C 
0129 C 
DI30 C 
DI31 C 
GND C 


D VCC 
3 DOO 

3 001 
3 D02 
3 D03 
3 D04 
3 D05 
3 DOS 
3 D07 

=J A1 

3 A3 
3 A5 
3 DOS 
3 D09 
3 DOIO 
3 0011 
3 0012 
3 D013 
3 0014 
3 D015 
3 CSL 
3 GND 
3 E5U 
3 0016 
3 0017 
3 D018 
3 D019 
3 D020 
3 D021 
3 D022 
3 D023 
3 A7 
3 A9 
3 All 
3 A13 
3 D024 
3 D025 
3 D026 
3 D027 
3 D028 
3 0029 
3 D030 
3 D031 
3 VCC 


Selection Guide 



1822HV*12 

1822HV-15 

1822HV-20 

1822HV-25 

1822HV-30 

1822HV-35 

1822HV-45 


. II ■III 

15 I. 

20 

25 

30 

35 

45 

Maximum Operating Current 

Maximum Standby Current 

960 

960 

720 

720 

720 

720 

720 

450 

450 

160 

160 

160 

160 

160 


Shaded area contains preliminary information. 
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CYPRESS 

SEMICONDUCTOR 


CYM1822 


Maximum Ratings 

(Above which the useful life may be impaired) 


Storage Temperature -65°C to + 150°C 

Ambient Temperature with 

Power Applied — 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential -0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -0.5V to +7.0V 

Output Current into Outputs (Low) 20 mA 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

Military 

— 55°C to + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1822HV-12 

1822HV-15 

1822HV-20 

1822HV-25 

1822HV-35 

1822HV-45 

1822HV-50 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = — 4.0 mA 

mm 


2.4 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iql = 8.0 mA 


0.4 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.2 

Vcc 

2.2 

Vcc 

V 

VlL 

Input LOW Voltage 


-0.5 

0.8 

-0.5 

0.8 

V 

Iix 

Input Load Current 

GND< Vi< V C c 

-20 

+20 

-20 

+20 

pA 

loz 

Output Leakage Current 

GND < Vo < Vcc, Output Disabled 

-20 

+20 

-20 

+20 

pA 

los 

Output Short Circuit 
Current W 

Vcc = Max., Vqut = GND 


-350 


-350 

mA 

Icc 




960 


720 

mA 

ISBl 

Automatic CS 
Power-Down Current PI 

Max. V C c; CSu, CS L > Vih 

Min. Duty Cycle = 100% 


450 


160 

mA 

ISB2 

Automatic CS 
Power-Down Current PI 

Max. V CC ; CSu, CSl > V CC ~ 0.2V, 
Vin > Vcc ~ 0.2V or 

V T n<0.2V 


— 


160 

mA 


Shaded area contains preliminary information. 


Capacitance PI 


Parameters 

Description 

Test Conditions 

Max. 

Units 

ClN 

Input Capacitance 

T a = 25 °C, f = 1 MHz, 

V CC = 5.0V 

80 

pF 

CoUT 

Output Capacitance 

15 

pF 

ClNDATA 

Input Capacitance 

15 

pF 


Notes: 

1 . Not more than 1 output should be shorted at one time. Duration of the 
short circuit should not exceed 30 seconds. 

Ac Test Loads and Waveforms 


2. A pull-up resistor to Vcc on the CE input is required to keep the de- 
vice deselected during Vcc power-up, otherwise Isb will exceed val- 
ues given. 

3. Tested on a sample basis. 


R1 481 Q 


R1 481 Q 


5V O 
OUTPUT O- 


INCLUDING 
JIG AND 
SCOPE 



5V O 
OUTPUT O 


(a) 



3.0V- 


ALL INPUT PULSES 


R2 r-v 
255 Q 


GND - 


A 


90% 

10 % 






90% 

10% 


■ < 5 ns 


Equivalent to: THEVENIN EQUIVALENT 
167Q 

OUTPUT O wv O 1.73V 
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CYM1822 



CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range M 


Parameters 

Description 

1822HV-12 

1822HV-15 

1822HV-20 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

12 


15 


20 


ns 

*AA 

Address to Data Valid 


12 


15 


20 

ns 

tOHA 

Data Hold from Address Change 

2 


2 


5 


ns 

tACS 

CS LOW to Data Valid 


12 


15 


20 

ns 

tDOE 

OE LOW to Data Valid 


10 


10 


15 

ns 

tLZOE 

OE LOW to Low Z 

2 


2 


3 


ns 

tHZOE 

OE HIGH to High Z 


8 


8 


8 

ns 

tLZCS 

CS LOW to Low Z [6] 

3 


3 


5 


ns 

tHZCS 

CS HIGH to High Z [5 ' 61 


8 


8 


8 

ns 

tpu 

CS LOW to Power-Up 

0 


0 


0 


ns 

tPD 

CS HIGH to Power-Down 


12 


15 


20 

ns 

WRITE CYCLE [7] 

twc 

Write Cycle Time 

12 


15 


20 


ns 

tscs 

CS LOW to Write End 

10 


12 


15 


ns 

tAW 

Address Set-Up to Write End 

10 


12 


15 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


2 


ns 

tpWE 

WE Pulse Width 

10 


12 


15 


ns 

tSD 

Data Set-Up to Write End 

10 


10 


13 


ns 

tHD 

Data Hold from Write End 

2 


2 


0 


ns 

tLZWE 

WE HIGH to Low Z [6) 

3 


3 


3 


ns 

tHZWE 

WE LOW to High Z 15,61 

■ 

2 

II 

7 


2 

ns 


Shaded area contains preliminary information. 

Notes: 

4. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

5. tnzcs and tnzWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 


7. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 


6. At any given temperature and voltage condition, tnzcs is less than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 
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CYM1822 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range (continued) t 4 l 


Description 


READ CYCLE 


tRC 


tAA 


tOHA 


tACS 


tDOE 


l LZOE 


tHZOE 


tLZCS 


tHZCS 


t PU 


tPD 


WRITE CYCLE 


twc 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


OE LOW to Data Valid 


OE LOW to LowZ 



CS LOW to Low Z ^ 


CS HIGH to High Z [5 




CS HIGH to Power-Down 


[ 7 ] 


Write Cycle Time 


CS LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


WE HIGH to LowZ [6] 



Data Retention Characteristics (L Version Only) 



Docci nfinn 

i drdiiiticr 

DcsuipilUU 

M)r 

Vcc f° r Retention Data 

ICCDR 

Data Retention Current 

tCDR [8] 

Chip Deselect to Data Retention Time 

tRt 8 ] 

Operation Recovery Time 

Ili [8J 

Input Leakage Current 



Notes: 

8. Guaranteed, not tested. 

9. tRc = Read Cycle Time. 

10. Both CSl and CSu are represented by CS in the Switching Charac- 
teristics and Waveforms. 

11. WE is HIGH for read cycle. 


Tfcst Conditions 


\fc c = 2.0V, 
cs> Veer o.2V 

Mn>V C C-0.2V 

orV[N<0.2V 


12. Device is continuously selected, CS = Vjl and OE = Vjl- 

13. Address valid prior to or coincident with CS transition low. 

14. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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CYM1822 


^=SJTctPRESS 

— ' w SEMICONDUCTOR = 

Data Retention Waveform 


4.5V‘ 




2ZZZ^ 


DATA RETENTION MODE 


'K 


V DR > 2V 


yf~ 4.5V 




1822-7 


Switching Waveforms [10] 

Read Cycle No. 1 [11>12] 




1822-9 
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Write Cycle No. 2 (CS Controlled) 


[7, 14] 



3 




^ 

t 

tscs 

> 



*HA > 



tp WE — ^ 


97777777777777 

l SD * 

** H *HD 

DATA-IN VALID 

~ t hzwe *1 

) 
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MODULES 





CYPRESS 

SEMICONDUCTOR 


CYM1822 


Thith Table 


csu 

cs L 

OE 

WE 

Input/Outputs 

Mode 

H 

H 

X 

X 

High Z 

Deselect/Power-Down 

L 

L 

L 

H 

Data Out 0-31 

Read 

H 

L 

L 

H 

Data Out 0-15 

Read Lower Word 

L 

H 

L 

H 

Data Outi6-31 

Read Upper Word 

L 

L 

X 

L 

Data In o-3l 

Write 

H 

L 

X 

L 

Data In 0-15 

Write Lower Word 

L 

H 

X 

L 

Data In 16-31 

Write Upper Word 

L 

L 

H 

H 

High Z 

Deselect 

H 

L 

H 

H 

High Z 

Deselect 

L 

H 

H 

H 

High Z 

Deselect 


Ordering Information 


Speed 

Ordering Code 

Package 

I^pe 

Operating 

Range 

12 

CYM1822HV-12C 

HV02 

Commercial 

15 

CYM1822HV-15C 

HV02 

Commercial 

20 

CYM 1 822HV -20C 

HV02 

Commercial 


CYM1822LHV-20C 

HV02 


25 

CYM1822HV-25C 

HV02 

Commercial 


CYM 1 822LH V -25 C 

HV02 


30 

CYM 1 822H V -30C 

HV02 

Commercial 


CYM 1 822LHV -30C 

HV02 


35 

CYM1822HV-35C 

HV02 

Commercial 


CYM 1 822LH V -35 C 

HV02 


45 

CYM1822HV-45C 

HV02 

Commercial 


CYM 1 822LHV -45 C 

HV02 



Document #: 38-M-00016-B 
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PRELIMINARY 


CYM1828 


CYPRESS =- = 

SEMICONDUCTOR 


32K x 32 Static RAM Module 


Features 

• High-density 1-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• 66-pin, 1.1-inch-square PGA package 

• Low active power 
— 3.3W (max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Commercial and military 
temperature ranges 


Functional Description 

The CYM1828 is a very high performance 
1 -megabit static RAM module organized 
as 32K words by 32 bits. The module is con- 
structed using four 32K x 8 static RAMs 
mounted onto a multilayer ceramic sub - 
strate. Four chip selects (CSi, CS2, CS3, 
CS4) are used to independently enable the 
four bytes. Reading or writing can be ex- 
ecuted on individual bytes or any combina- 
tion of multiple bytes through proper use 
of selects. 

Writing to each byte is accomplished when 
the appropri ate c hip selects (CSn) and 
write enable (WEn) inputs are both LOW. 


Data on the input/output pins (I/Ox) is 
written into the memory location specified 
on the address pins (Ao through A14). 

Readingthe device is accomplished by tak- 
ing chip selects LOW while write enable 
remains HIGH. Under these conditions, 
the contents of the memory location speci- 
fied on the address pins will appear on the 
data input/output pins. 

The data input/output pins remain in a 
high- impedance state when write enable is 
LOW or the appropriate chip selects are 
HIGH. 



Selection Guide 



Maximum Access Time (ns) 

MaximumOperating Current (mA) Commercial 

Military 

Maximum Standby Current (mA) Commercial 
Military 
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PRELIMINARY 


CYM1828 



CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 


Storage Temperature - 65 ° C to + 150 ° C 

Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage -0.5Vto+7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

- 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

1828 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh = “ 4.0 mA 

mm 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iol — 8.0 mA 


0.4 

V 

ViH 

Input HIGH Voltage 


2.2 

Vcc 
+ 0.3 

V 

VlL 

Input LOW Voltage 


-0.3 

0.8 

V 

Iix 

Input Load Current 

GND < V r < V C c, V C c = Max. 

-20 

+20 

\iA 

loz 

Output Leakage Current 

GND <L Vo <L Vcc, Output Disabled 

-20 

+20 

liA 

IcCx32 

Vcc Operating Supply 
Current by 32 Mode 

Vcc = Max., Iout = 0 mA, 

CSn<. Vil 



600 

mA 

L Version 


400 

IcCxl6 

Vcc Operating Supply 
Current by 16 Mode 

Vcc = Max., Iout = 0 mA, 

CSn<. Vil 



360 

mA 

L Version 


230 

IcCx8 

Vcc Operating Supply 
Current by 8 Mode 

Vcc = Max., Iout =: 0 mA, 

CSn<. Vil 



240 

mA 

L Version 


145 

ISBl 

Automatic CS Power-Down 
Current! 1 ] 

Max. Vcc; CS _> Vih, 

Min. Duty Cycle = 100% 


200 

mA 

ISB2 

Automatic CS Power-Down 
Current! 1 ] 

Max. V CC ; CS > V CC ~ 0.2V, 

Vin > Vcc “ 0.2V or Vin < 0.2V 


100 

mA 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

InputCapacitance 

T A =25°C,f=lMHz, 

V CC = 5.0V 

50 

pF 

Cqut 

Output Capacitance 

20 

pF 


Notes: 

1 . A pull-up resistor to Vcc on the CSn input is required to keep the de- 2. Tested on a sample basis, 

vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 

R1 481X1 

5V O WV , 5 V O 


R1 481X1 


OUTPUT O 



OUTPUT O 


T 

INCLUDING — 
JIG AND 
SCOPE 

(a) 



T 

INCLUDING — 
JIG AND 
SCOPE 

(b) 


3.0V ■ 


ALL INPUT PULSES 


GND ■ 


i? 


<5 ns 


90% 

10% 


I- 




90% 

10% 


■ < 5 ns 


Equivalent to: THEVENIN EQUIVALENT 
167X1 

OUTPUT O wv O 1.73V 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY CYM1828 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

1828-25 

1828-30 

1828-35 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE j 

tRC 

Read Cycle Time 

25 


30 


35 


ns 

*AA 

Address to Data Valid 


25 


30 


35 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


ns 

*ACS 

CS LOW to Data Valid 


25 


30 


35 

ns 

tDOE 

OE LOW to Data Valid 


15 




20 

ns 

tLZOE 

OE LOW to LowZ 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High Z 


15 


15 


25 

ns 

tLZCS 

CS LOW to LowZH 

3 


3 


3 


ns 

tHZCS 

CS HIGH to High zl 4 ’ 5 ) 


15 


15 


25 

ns 

WRITE CYCLED j 

twc 

Write Cycle Time 

25 


30 


35 


ns 

tscs 

CS LOW to Write End 

20 


25 


30 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 



25 


25 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


17 


ns 

Ihd 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low ZL 4 J 

0 


0 


0 


ns 

tHZWE 

M'i 1 inn An jHiHHHi 

0 

15 

0 

20 

0 

30 

ns 


Parameters 

Description 

1828-45 

1828-55 

1828-70 

Units 

Min. | Max. 

Min. | Max. 

Min. | Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

45 


55 


70 


ns 

tAA 

Address to Data Valid 


45 


55 


70 

ns 

ton a 

Data Hold from Address Change 

3 


3 


3 


ns 

tACS 

CS LOW to Data Valid 


45 


55 



ns 

tDOE 

OE LOW to Data Valid 


25 





ns 

tLZOE 

OE LOW to LowZ 

0 


0 


0 


ns 

tHZOE 

OE HIGH to High Z 


25 


30 


30 

ns 

tLZCS 

CS LOW to Low ZH 

3 


3 


3 


ns 

tHZCS 

CS HIGH to High Zl 4? 5 J 


25 


30 


30 

ns 

WRITE CYCLED | 

twc 

Write Cycle Time 

45 


55 


70 


ns 

tscs 

CS LOW to Write End 

40 


45 


55 


ns 

tAW 

Address Set-Up to Write End 

40 


45 


55 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


ns 

tpWE 

WE Pulse Width 

30 


35 


45 


ns 

tSD 

Data Set-Up to Write End 

25 


30 


40 


ns 

tHD 

Data Hold from Write End 

0 


0 


0 


ns 

tLZWE 

WE HIGH to Low ZL 4 J 

0 


0 


0 


ns 

tHZWE 


0 

30 

0 

30 

0 

30 

ns 
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PRELIMINARY 

CYM1828 

Data Retention Characteristics (L Version Only) 




Parameters 

Description 

Vdr 

Vcc for Retention Data 

ICCDR3 

Data Retention Current 

tCDR^ 

Chip Deselect to Data Retention Time 

t R m 

Operation Recovery Time 




Data Retention Waveform 



1828-5 



Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing ref- 
erence levels of 1 .5 V, input levels of 0 to 3.0 V, and output loading of the 
specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, tuzcs is less than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 

5- tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

6. The intern al wr ite time of the memory is defined by the overlap of CSn 
LOW and WEn LOW. Both signals must be LOW to initiate a write, 


and either signal can terminate a write by going HIGH. The data input 
set-up and hold timing should be referenced to the rising edge of the 
signal that terminates the write. 

7. Guaranteed, not tested. 

8. WEn is HIGH for read cycle. 

9. Device is continuously selected, CS = Vil and OE = Vil- 

10. Address valid prior to or coincident with CS transition LOW. 
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=rif CYPRESS 
fW SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 1 (WE Controlled) l 6 ’ 11 1 


PRELIMINARY 


CYM1828 



Write Cycle No. 2 (CS Controlled) t 6 ’ n > 12 1 


ADDRESS 

■* l wc *■ 


< 2 

t 

“* tsA ► 

* tscs * 

r / 



cs N 

-S 

L 

*ha 


* t AW | 

m ^PWE H 

C 1 


WE wwwwwwwwwwwv 

‘77777777777777 


l SD H 

“* H *HD 

DATA IN ^ 

! DATA VALID 


^HZWE * 

LU 

0 

1 

LU 

DATA I/O data undefined 

V HIGH IMF 

/ 



1828-9 


Notes: 

11. Data I/O will be high impedance if OE = Vih- 12. If CSn goes HIGH simultaneously with WEn HIGH, the output re- 

mains in a high-impedance state. 


9-119 


MODULES 




PRELIMINARY 


CYM1828 



CYPRESS 

SEMICONDUCTOR 


Truth Table 



■tyj 

WE N 

Inputs/Outputs 

Mode 

n 


X 

HighZ 

Deselect/Power - Down 

n 

L 

H 

Data Out 

Read 

L 

X 

L 

Data In 

Write 

L 

D 

H 

HighZ 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CYM1828HG-25C 

HG01 

Commercial 

30 

CYM1828HG— 30C 

HG01 

Commercial 

35 

CYM1828HG— 35C 

HG01 

Commercial 

CYM1828LHG— 35C 

HG01 

CYM1828HG— 35MB 

HG01 

Military 

CYM1828LHG-35MB 

HG01 

45 

CYM1828HG— 45C 

HG01 

Commercial 

CYM1828LHG— 45C 

HG01 

CYM1828HG— 45MB 

HG01 

Military 

CYM1828LHG-45MB 

HG01 

55 

CYM1828HG-55C 

HG01 

Commercial 

CYM1828LHG— 55C 

HG01 

CYM1828HG— 55MB 

HG01 

Military 

CYM1828LHG-55MB 

HG01 

70 

CYM1828HG-70C 

HG01 

Commercial 

CYM1828LHG— 70C 

HG01 

CYM 1 828HG — 70MB 

HG01 

Military 

CYM1828LHG-70MB 

HG01 


Document#: 38-M-00042 
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CYM1830 


CYPRESS - - - 
SEMICONDUCTOR 


64K x 32 Static RAM 
Module 


Features 

• High-density 2-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Independent byte and word controls 

• Low active power 
— 4.8W (max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .270 in. 

• Small PCB footprint 
— 1.8 sq. in. 


Functional Description 

TheCYM1830 is a high-performance 
2-megabit static RAM module organized as 
64K words by 32 bits. This module is con- 
structed from eight 64Kx 4 SRAMs in LCC 
packages mounted on a ceramicsubstrate 
with pins. Four chip selects (CSq 
CS i ,CS 2 and CS 3 ) are used to independ- 
ently enable the four bytes. Two write en- 
ables ( WE 0 and WE^ are used to inde- 
pendently write to either upper or lower 
16-bit word of RAM. Reading orwriting 
can be executed on individual bytes or any 
combination of multiple bytes through 
proper use of selects and write enables. 
Writing to each byte is accomplished when 
the appropriate chip select (CS^) and write 


enable ( WE X ) inputs are both LOW. Data 
on the input/output pins (I/O x ) is written 
into the memory location specified on the 
addresspins ( Ao through A 15 ) . 

Reading the device is accomplished by tak- 
ing the chip selects (CS*) LOW, while write 
enables(WE x )remainsHIGH.Underthese 
conditions the contents of the memory loca- 
tion specified on the address pins will appear 
on the data input/output pins (I/O x ) . 

The Data input/output pins stay in the high- 
impedance state when write enables ( WEx) 
are LOW, or the appropriate chip selects are 
HIGH. 



MaximumAccessTime(ns) 25 30 35 45 55 


Commercial 880 880 880 880 880 

Maximum Operating Current (mA) 

v 7 Military 880 880 880 

_ , Commercial 320 320 320 320 320 

Maximum Standby Current (mA) 

Military 320 320 320 
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CYM1830 


CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines not tested.) 


Storage Temperature -65°Cto +150°C Op 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage to Ground Potential -0.5V to +7.0V C< 

DC Voltage Applied to Outputs M 

in High Z State -0.5V to +7.0V 

DC Input Voltage -0.5V to +7.0V 

Output Current into Outputs (LOW) 20 mA 

Electrical Characteristics Over the Operating Range 


Test Conditions 


Vcc = Min., Iqh = —4.0 mA 


Vcc = Min., Iql = 8.0 mA 


GND< Vi< Vcc 


GND < Vq < Vcc, Output Disabled 


Vcc = Max., Vqut =: GND 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 

Military M 

-55°C to +125°C 

5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short Circuit 
Current M 

Icc 

Vcc Operating Supply 
Current by 16 Mode 

ISBl 

Automatic CS 

Power-Down Current 

ISB2 

Automatic CS 

Power-Down Current t 2 ^ 


Max. Vcc , CSx ^ v iH 
Min. Duty Cycle = 100% 


Max. V CC , CS X > V CC “ 0.3V, 

Vin > Vcc - 0.3V or Vin < 0.3V 



Capacitance pi 


Parameters 

Description 

Tfest Conditions 

Max. 

Units 

Qna 

Input Capacitance, Address Pins 

Ta = 25°C, f = 1 MHz, 

90 

pF 

Qnb 

Input Capacitance, I/O Pins 

Vcc —5.0V 

30 

pF 

CoUT 

Output Capacitance 


30 

pF 

Notes: 


1. Not more than 1 output should be shorted at one time. Duration of 
the short circuit should not exceed 30 seconds. 

2. A pull-up resistor to Vcc on the CS input is required to keep the de- 


vice deselected during Vcc power-up, otherwise Isb will exceed val- 


ues given. 




AC Test Loads and Waveforms 



R1 329X1 


R1 329X1 


(481 XlMIL) 


(481 XlMIL) 



5V O- 

WV — — | 

1 3.0V 

OUTPUT O t i 

OUTPUT O- 

-t 1 



R2 

_L _ _ j 

; R2 

T 30 pF S 

202x1 

X 5 pi" 4 

> 202X1 GND 

_L J_ 

(255 ^MIL) 

JL J 

L (255 XlMIL) 

INCLUDING “ ~ 

INCLUDING 


- < 

JIG AND 

JIG AND 



SCOPE (a) 

SCOPE 

(b) 


Equivalent to: THEVENIN EQUIVALENT 


1830-5 


167X1 



OUTPUT O 

-wv o 1.73V 




3. Tested initially and after any design or process changes that may af- 
fect these parameters. 

4. Ta is the “instant on” case temperature. 


ALL INPUT PULSES 



Military 


1 25 ^X1 t 
Commercial 













































































CYM1830 


CYPRESS 

SEMICONDUCTOR 


Switching Characteristics Over the Operating Range [5] 


Parameters 

Description 

1830-25 

1830-30 

1830-35 

1830-45 

1830-55 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

25 


30 


35 


45 


55 


ns 

tAA 

Address to Data Valid 


25 


30 


35 


45 


55 

ns 

tO HA 

Output Hold from Address Change 

3 


3 


3 


3 


3 


ns 

tACS 

CS LOW to Data Valid 


25 


30 


35 


45 


55 

ns 

tLZCS 

CS LOW to Low Z [7] 

3 


mm 


3 


3 


3 


ns 

tHZCS 

CS HIGH to High Z 16 71 


15 


15 


20 


20 


20 

ns 

tpu 

CS LOW to Power-Up 

0 


0 


0 


0 


0 


ns 

tpD 

CS HIGH to Power-Down 


25 


30 


35 


45 


55 

ns 

WRITE CYCLE t8] 

twe 

Write Cycle Time 

25 




35 


45 


55 


ns 

tscs 

CS LOW to Write End 

20 


ESI 


30 


40 


40 


ns 

tAW 

Address Set-Up to Write End 

20 


25 


30 


40 


40 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


WEM 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


mm 


2 


ns 

tpWE 

WE Pulse Width 

20 


25 


25 


30 


40 


ns 

tSD 

Data Set-Up to Write End 

15 


WM 


20 


25 


25 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


2 


2 


ns 

tLZWE 

WE HIGH to Low Z [7] 

1 


3 


3 


3 


3 


ns 

tHZWE 

WE LOW to High Z [6,7] 

mm 

15 

mm 

20 

mm 

20 

0 

20 

0 

20 

ns 


Notes: 

5. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5 V, input levels of 0 to 3.0V and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

6. fuzes an d tnzWE are specified with Cl = 5 pF as in part (b) of 
AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

7. At any given temperature and voltage condition, tHZCS is less than 
tLzcs for any given device. 

8. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 


either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the sig- 
nal that terminates the write. 

9. WE is HIGH for read cycle. 

10. Device is continuously selected, CS = Vil- 

11. Address valid prior to or coincident with CS transition LOW. 

12. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 
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Switching Waveforms [10] 

Read Cycle No. 1 [910] 



1* t RC *J 


ADDRESS ^ 

< ^ 



t M 

P l OHA *j 


i 


DATA OUT PREVIOUS DATA VALID 


DATA VALID 


1830-7 


9-123 


MODULES 



























































































































































9 - 







CYM1830 



CYPRFSS 

SEMICONDUCTOR 


Thith Table 


CSx 

WEx 

Input/Outputs 

Mode 

H 

X 

High Z 

Deselect/Power-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


Ordering Information 


Speed 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CYM1830HD-25C 

HD06 

Commercial 

30 

C YM 1 830HD-30C 

HD06 

Commercial 

35 

CYM1830HD-35C 

HD06 

Commercial 

CYM1830HD-35MB 

HD06 

Military 

45 

CYM1830HD-45C 

HD06 

Commercial 

CYM 1 830HD-45 MB 

HD06 

Military 

55 

CYM1830HD-55C 

HD06 

Commercial 

CYM1830HD-55MB 

HD06 

Military 


Document #: 38-M-00017-A 
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CYM1831 


'F SEMCONDUCTOR 64K x 32 Static RAM Module 


Features 

• High-density 2-Mbit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• Low active power 
— 5.3W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .50 in. 

• Small PCB footprint 
— 1.2 sq. in. 

• JEDEC-compatible pinout 


Functional Description 

The CYM1831 is a high-performance 
2-Mbit static RAM module organized as 
64K words by 32 bits. This module is con- 
structed from eight 64Kx 4 SRAMs in SOJ 
packages mounted on an epoxy laminate 
board with pins. Four chip selects (CSi, 
CS 2 , CS 3 and CS 4 ) are used to indepen- 
dently enable the four bytes. Reading or 
writing can be executed on individual bytes 
or any combination of multiple bytes 
through proper use of selects. 

Writing to each byte is accomplished when 
the appropri ate c hip selects (CSn) and 
write enable (WE) inputs are both LOW. 
Data on the input/output pins (I/Ox) is 
written into the memory location specified 
on the address pins (Aq through A 15 ). 


Readingthe device is accomplished by tak- 
ing the chip selects (CSn) LOW and out- 
put e nable (OE) LOW while write enable 
(WE) remains HIGH. Under these condi- 
tions the contents of the memory location 
specified on the address pins will appear 
on the data input/output pins (I/Ox). 

The data input/output pins stay in the high- 
impedance state when write enable (WE) 
is LOW or the appropriate chip 
selects are HIGH. 

Two pins (PDO and PD1) are used to 
identify module memory density in 
applications where alternate versions 
of the JEDEC-standard modules can be 
interchanged. 


Logic Block Diagram Pin Configuration 

ZIP/SIMM 



1831-2 


Selection Guide 



1831-20 

1831-25 

1831-30 

1831-35 

1831-45 

Maximum Access Time (ns) 

20 

25 

30 

35 

45 

Maximum Operating Current (mA) 

960 

720 

720 

720 

720 

Maximum Standby Current (mA) 

160 

160 

160 

160 

160 
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CYPRESS 

SEMCONDUCTOR 


CYM1831 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, not tested.) 


Storage Temperature - 65°Cto +150°C 

Ambient Temperature with 

Power Applied - 55°Cto +125°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage - 0.5V to +7.0V 

Electrical Characteristics Over the Operating Range 


Test Conditions 


Vex: = Min., Iqh = ~ 4.0 mA 


Vcc * Min., Iql = 8.0 mA 


Output Current into Outpus (LOW) 20 mA 

Operating Range 


Range 

Commercial 


Ambient 

Temperature 

0°C to + 70°C 


Vcc 

5V ± 10% 


Parameter 

Description 

VoH 

Output HIGH Voltage 

VOL 

Output LOW Voltage 

VlH 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

Iix 

Input Load Current 

loz 

Output Leakage Current 

Icc 

Vcc Operating 

Supply Current 

ISBl 

Automatic C5 
Power-Down Current^ 

ISB2 

Automatic C5 
Power-Down Current^ 


1831 

-20 

1831-25,30,35, 45 

Min. 

Max. 

Min. 

Max. 1 


GND < Vi< V CC 


GND <. Vq <. Vcc. Output Disabled 


Vcc = Max., I out = 0 mA 
£Sn<Vil 


Vcc = Max., CSn >. Vih 
M in. Duty Cycle = 100% 


Vcc = Max., CS N > Vcc - 0.2V, 
Vin > Vcc - 0.2V or Vin < 0.2V 


Capacitance^] 


Parameters 

Description 

ClNA 

Input Capacitance (Ao - A15, C5, WE, OE) 

Qnb 

Input Capacitance (I/Oq - I/O 31) 

CqUT 

Output Capacitance 


Test Conditions 


Vcc = 5.0V 


Notes: 

1. A pull-up resistor to Vcc on the C5 input is required to keep the de- 2. Tested on a sample basis, 
vice deselected during Vcc power-up; otherwise Isb will exceed values 
given. 

AC Test Loads and Waveforms 

R1 481 Q R1 481 Q 



5V< 
OUTPUT < 



5V 1 
OUTPUT- 


INCLUDING 
JIG AND 
SCOPE 



ALL INPUT PULSES 


INCLUDING 
JIG AND 
SCOPE 



Equivalent to: TH^VENIN EQUIVALENT 

167Q 

OUTPUT 1 .73V 
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CYPRESS 

SEMICONDUCTOR 


CYM1831 


witching Characteristics Over the Operating Rangel 3 ! 


Parameters 

Description 

1831-20 

1831-25 

1831-30 

1831-35 

1831-45 

Units 

Min. | Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

20 


25 


30 


35 


45 


ns 

*AA 

Address to Data Valid 


20 


25 


30 


35 


45 

ns 

tOHA 

Output Hold from Address Change 

3 


3 


3 


3 


3 


ns 

*ACS 

C3 LOW to Data Valid 


20 


25 


30 


35 


45 

ns 

tDOE 

OE LOW to Data Valid 


10 


15 


20 


20 


30 

ns 

tLZOE 

OE LOW to Low Z 

0 


0 


0 


0 


0 


ns 

tHZOE 

D1 LOW to High Z 


10 


15 


15 


20 


20 

ns 

tLZCS 


0 


3 


3 


3 


3 


ns 

tHZCS 

£5 HIGH to High Zl 4 * 5 ! 


8 


13 


15 


20 


20 

ns 

tpu 

C3 LOW to Power-Up 

0 


0 


0 


0 


0 


ns 

tpD 

£5 HIGH to Power-Down 


20 


25 


30 


35 


45 

ns 

WRITE CYCLEl 6 ! 

twc 

Write Cycle Time 

20 


25 


30 


35 


45 


ns 

tscs 

CS LOW to Write End 

15 


20 


25 


30 


40 


ns 

tAW 

Address Set-Up to Write End 

15 


20 


25 


30 


40 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


2 


2 


ns 

tpWE 

WE Pulse Width 

15 


20 


25 


25 


30 


ns 

tSD 

Data Set-Up to Write End 

12 


15 


15 


20 


20 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


2 


2 


ns 

tLZWE 

WE HIGH to Low ZM 

3 


3 


3 


3 


3 


ns 

tHZWE 

WE LOW to High Zl 4 ’ 5 ! 

0 

10 

0 

13 

0 

15 

0 

20 

0 

20 

ns 


Notes: 

3. Tfest conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V, input pulse levels of 0 to 3.0V, and output loading 
of the specified IolAoh and 30-pF load capacitance. 

4. At any given temperature and voltage conditon, tnzcs is less than 
*LZCS for any given device. These parameters are guaranteed and not 
100% tested. 

5. tHZCS and tnzWE are specified with Cl = 5pF as in part fb) of AC 
Test Loads. Transition is measured ±500 mV from steady state 
voltage. 


6. The inter nal w rite time of the memory is defined by the overlap of £? 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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CYM1831 


^sJcypress 

SEMICONDUCTOR 


Switching Waveforms^ 

Read Cycle No. it 8 9 ] 



• t RC *• 


ADDRESS ^ 

< > 

< 


* tAA - 

m to HA — 


1 


DATA OUT PREVIOUS DATA VAUD ^ 


£ DATA VALID 


1831-5 


Read Cycle No. 2t 9 ’ 10 ] 



Write Cycle No. 1 (WE Controlled)^] 



Notes: _ 

7. CS2» £2>3> and C §4 are represented by in the Switching Char- 9. WE is HIGH for read cycle. 

acteristics and Waveform sections. 10. Address valid prior to coincident with CS transition LOW. 

8. Device is continuously selected, CS = Vi L and UE = Vi L . 
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CYPRESS 

SEMOONDUCTOR 


Switching Waveforms! 7 ] (continued) 
Write Cycle No. 2 (CS Controlled)! 6 * 11 ] 


ADDRESS 


C5 


WEv 


DATA IN 


CYM1831 



« t wc *> 



< > 

< 


H t SA * * tscs * 




H 

y 


p I AW - 

* tpWE * 

S. ? 

— «ha *1 





[•- tHD -*| 




DATA-IN VALID ^ 

< 


* — tnzwE — •*] 


DATA OUT 


DATA UNDEFINED 




HIGH IMPEDANCE 


TYuth Table 


W 

WE 

(Je 

Inputs/Outputs 

Mode 

H 

X 

X 

High Z 

Deselect/Power-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

HighZ 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CYM1831PM — 20C 

PM01 

Commercial 

CYM1831PN -20C 

PN01 

CYM1831PZ— 20C 

PZ01 

25 

CYM1831PM-25C 

PM01 

Commercial 

CYM1831PN— 25C 

PN01 

CYM1831PZ-25C 

PZ01 

30 

CYM1831PM— 30C 

PM01 

Commercial 

CYM1831PN— 30C 

PN01 

CYM1831PZ— 30C 

PZ01 

35 

CYM1831PM — 35C 

PM01 

Commercial 

CYM1831PN — 35C 

PN01 

CYM1831PZ— 35C 

PZ01 

45 

CYM1831PM— 45C 

PM01 

Commercial 

CYM1831PN -45C 

PN01 

CYM1831PZ— 45C 

PZ01 


Document#: 38-M-00018-C 
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CYM1832 


r mm QYPRESS 

SEMICONDUCTOR 64K x 32 static RAM 

Module 


Features 

• High-density 2M-bit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 
— 5.4W(max.) 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .50 in. 

• Small PCB footprint 
— 1.0 sq. in. 


Functional Description 

TheCYM 1 832 is a high-performance 
2-Mbit static RAM module organized as 
64K words by 32bits. This module is con- 
structed from eight 64Kx 4 SRAMs in SO J 
packages mounted on an epoxy laminate 
board with pins. Four chip selects (CSi, CS 2 , 
CS 3 , and CS 4 ) are used to independently en- 
able the four bytes. Reading or writing can 
be executed on individual bytes or any com- 
bination of multiple bytes through proper 
use of selects. 

Writing to each byte is accomplished when 
the app ropri ate chip selects (CSn) and write 
enable (WE) inputs are both LOW. Data on 


the input/outputpins 
(I/Ox) is written into the memory 
location specified on the addresspins 
(Ao through A 15 ). 

Reading the device isaccomplishedby tak- 
ing the chip s elects ( CSn) LOW, while write 
enable (WE)remainsHIGH.Underthese 
conditions the contents of the memory loca- 
tion specified on the addresspinswill appear 
on the data input/outputpins (I/O x ). 

The data input/ output pins stay in th ehigh - 
impedance state when write enable ( WE) is 
LOW, or the appropriate chip 
selectsareHIGH. 



Selection Guide 



Maximum Access Time (ns) 
Maximum Operating Current (mA) 
Maximum Standby Current (mA) 


1832-25 

1832-35 

1832-45 

25 

35 

45 

980 

980 

980 

240 

240 

240 
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CYM1832 


OW# CYPRESS 

^== 2 ^ SEMICONDUCTOR = = = = 

Maximum Ratings 

(Above which the useful life may be impaired) 

Storage Temperature -45°Cto +125°C 

Ambient Temperature with 

Power Applied -10°Cto+85°C 

Supply Voltage to Ground Potential -0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State -0.5V to +7.0V 

DC Input Voltage -0.5V to +7.0V 

Output Current into Outputs (Low) 20 mA 

Electrical Characteristics Over the Operating Range 


Operating Range 

Range 

Commercial I 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 11 1 


Input Load Current 


Output Leakage Current 


Test Conditions 



GND< Vi < Vcc 


GND <. Vq <. Vcc Output Disabled 


MX = Max., I OUT = 0 mA 
£5 n < V il 


Max. VCC CSn > VCC - 0.2V, 
Vin > Vcc ~ 0.2V or 
Vin < 0.2V 


Ambient 

Temperature 

0°C to +70°C 



Vcc 

5V ± 10% 



Capacitance 131 


Parameters 

Description 

Qna 

Input Capacitance (Ax, WE) 

Qnb 

Input Capacitance ((SS) 

Cqut 

Output Capacitance 


Test Conditions 


T a = 25°C, f = 1 MHz, 
V C C= 5.0 V 


Max. 

Units 

60 

pF 

25 

pF 

15 

pF 


1. -3.0V for pulse widths less than 20ns. 

2. A pull-up resistor to Me on the CS input is required to keep the device 
deselected during Vcc power-up, otherwise Isb will exceed values 
given. 

AC Test Loads and Waveforms 

R1 481Q R1 481 Q 


5V I 
OUTPUT < 


INCLUDING T 
JIG AND •=• 
SCOPE 

(a) 


30 pF I 255Q 


5V l 
OUTPUT < 


INCLUDING T 
JIG AND 
SCOPE 


3. Tfcsted on a sample basis. 


5pF S 255Q GND' 


ALL INPUT PULSES 
90% 

10 % 


Equivalent to: THEVENIN EQUIVALENT 
_ 167Q 

OUTPUT O- — v w O 1.73V 
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CYM1832 


~= CYPRESS 
JW SEMICONDUCTOR 


Switching Characteristics Over the Operating Range [4] 


Parameters 

Description 

1832-25C 

1832-35 

1832-45 

1832-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

25 


35 


45 


55 


ns 

tAA 

Address to Data Valid 


25 


35 


45 


55 

ns 

tOHA 

Data Hold from Address Change 

3 


3 


3 


3 


ns 

tACS 

CS LOW to Data Valid 


25 




45 


55 

ns 

tLZCS 

CS LOW to Low Z 161 

2 


3 


3 


3 


ns 

tHZCS 

CS HIGH to High Z [5,6] 

0 

15 

0 

25 

0 

30 

0 

30 

ns 

tpu 

CS LOW to Power-Up 

0 


0 


0 


0 


ns 

tPD 

CS HIGH to Power-Down 


25 


35 


45 


55 

ns 

WRITE CYCLE [7] 

twc 

Write Cycle Time 

25 


35 


45 


55 


ns 

tscs 

CS LOW to Write End 

20 


30 


40 


45 


ns 

tAW 

Address Set-Up to Write End 

20 


30 


35 


45 


ns 

tHA 

Address Hold from Write End 

2 


2 


5 


5 


ns 

tSA 

Address Set-Up to Write Start 

2 


3 


5 


5 


ns 

tpWE 

WE Pulse Width 

20 


30 


35 


45 


ns 

tSD 

Data Set-Up to Write End 

15 


20 


25 


35 


ns 

tHD 

Data Hold from Write End 

3 


5 


5 


5 


ns 

tLZWE 

WE HIGH to Low Z ^ 

3 


3 


3 


3 


MB 

tHZWE 

WE LOW to High Z t5,6] 

0 

KB 

0 

15 

0 

20 

0 

30 

MM 


Notes: 

4. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1.5V, input levels of 0 to 3.0V and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

5- tnzcs an d tnzWE are specified with Cl = 5 pF as in part (b) of 
AC Test Loads. Transition is measured ±500 mV from steady state 
voltage. 

6. At any given temperature and voltage condition, tnzcs is less than 
tLZCS f° r any given device. These parameters are guaranteed and not 
100% tested. 

7. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going F1IGH. The data input 


set-up and hold timing should be referenced to the rising edge of the 
signal that terminates the write. 

8. WE is HIGH for read cycle. 

9. Device is continuously selected, CS = Vil- 

10. Address valid prior to or coincident with CS transition low. 

11. CSi, CS2, CS3 and CS4 are represented by CS in the Switching Charac- 
teristics and Waveforms. 

12. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 



Switching Waveforms [11] 

Read Cycle No. 1 [8 9] 



4 t RC » 


ADDRESS ^ 

< ) 



t M " 

r toHA *j 


1 


DATA OUT PREVIOUS DATA VALID 


^ DATA VALID 


1832-7 
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CYPRESS 

SEMICONDUCTOR 


CYM1832 


Switching Waveforms (continued) 
Read Cycle No. 2 [8 101 



1832-8 



9 - 









CYM1832 



Truth Table 


CS N 

WE 

Input/Outputs 

Mode 

H 

X 

High Z 

Deselect/Power-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 


Ordering Information 


Speed 

Ordering Code 

Package 

Wpe 

Operating 

Range 

25 

CYM1832PZ-25C 

PZ02 

Commercial 

35 

CYM1832PZ-35C 

PZ02 

Commercial 

45 

CYM 1 832PZ-45 C 

PZ02 

Commercial 

55 

CYM1832PZ-55C 

PZ02 

Commercial 


Document #: 38-M-00019-A 
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CYPRESS 


F SEMICONDUCTOR 128K x 32 Static RAM Module 


Features 

• High-density 4-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• Low active power 

— 2.6W (max.) at 20 ns 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .57 in. 

• JEDEC-compatible pinout 

• Small PCB footprint 

— 0.78 sq. in. 

• Available in SIMM, ZIP, or PLCC 
format 


Functional Description 

The CYM1836 is a high-performance 
4-megabit static RAM module organized 
as 128K words by 32 bits. This module is 
constructed from four 128K x 8 SRAMs in 
SOJ packages mounted on an epoxy lami- 
nate board with pins. Four chip selects 
(CSi, CS 2 , CS 3 , CS 4 ) are used to indepen- 
dently enable the four bytes. Reading or 
writing can be executed on individual bytes 
or any combination of multiple bytes 
through proper use of selects. 

Writing to each byte is accomplished when 
the appr opri ate chip select (CSn) and write 
enable (WE) inputs are both LOW. Data 
on the input/output pins (I/Ox) is written 
into the memoiy location specified on the 
address pins (Aq through Ai 6 ). 


Readingthe device is accomplished by tak- 
ing the chip s elect (CSn) LOW while write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the memory lo- 
cationspecified on the address pins will ap- 
pear on the data input/output pins (I/Ox). 

The data input/output pins stay at the high- 
impedance state when write enable is 
LOW or the appropriate chip selects are 
HIGH. 

Two pins (PDq and PDi) are used to identi- 
fy module memory density in applications 
where alternate versions of the JEDEC- 
standard modules can be interchanged. 


Logic Block Diagram 

PDo-OPEN 
PDi -OPEN 


Ao “ A |6 

UE 

WE — 


■ 


CSo 




cs 4 


Y 8 f£m 8 ^ I/O. -I/O, 


T 8 RAM 8 bf l/0 s - |/0 « 


I /0 16 —I/O 23 


Tram 8 ^ i/q - —i/o 31 


Pin Configurations 


PLCC 
Top View 



ZIP/SIMM 
Top View 


PD 0 
l/O 0 
I/O! 

l/0 2 _ 
l/ 0 3 □ 10 
Vcc 
At 


l/ 0 4 [ 
I/O5 C 
l/ 0 6 [ 
I/O 7 C 
WE C 
_A |4 C 
CS! I 


cs 3 _ . 

Ai6 C 36 
GNDC 38 
I/O 16 C 40 
I/O! 7 CZ 42 
l/Oie Cj 44 
I/O 19 
A 10 

An 
A 12 
A 13 
l/O 20 
l/0 2 i 
I/O 22 
l/ 0 23 

GND 


IGNO 
3 P PDi 
5 Z3 l/0 8 
7 P I/O 9 
□ I/Oio 
11 P I/O 11 
Ao 
_ Al 
17 D A 2 
19 Z1 I/O 12 
21 31/O13 
23 13 I/O 14 
25 □ l/Ois 
27 I] GND 

29 

31 Z3cs 2 


34 


CS 4 
NC 

- ^OE 
39 p l/0 24 

g l/025 
I/O 26 
l/ 0 27 
A 3 

A 4 

51 P A 5 
53 P Vqc 
Ae 
l/ 0 28 
59 P |/ 0 29 
61 P I/O30 
63 p I/O31 


Selection Guide 



1836-20 

1836-25 

1836-30 

1836-35 

1836-45 

Maximum Access Time (ns) 

20 

25 

30 

35 

45 

Maximum Operating Current (mA) 

480 

480 

480 

480 

480 

Maximum Standby Current (mA) 

100 

100 

100 

100 

100 


Shaded area contains preliminary information. 

































CYM1836 


•"=' ^ SH&KONDUCTOR - - — — 

Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature — 55 ° C to + 125 ° C 

Ambient Temperaturewith 

Power Applied - 10°Cto +85°C 

Supply Voltage to Ground Potential - 0.5V to + 7.0 V 

DC Voltage Applied to Outputs 

in High Z State -0.5Vto+7.0V 

DC Input Voltage - 0.5V to + 7.0V 

Electrical Characteristics Over the Operating Range 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 10% 


Parameter 


VqH 



Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage Current 


Vcc Operating Supply Current 


Automatic CS 
Power-Down Current W 


Test Conditions 


Vcc = Min., Iqh = — 4.0 mA 


Vcc = Min., Iql = 8.0 mA 



GND< Vi< V C c 


GND <L Vq <L Vcc? Output Disabled 


Max. Vcc, CSn >l Vih, 
Min. Duty Cycle = 100% 


Capacitance PI 


Parameters 

Description 

Qn 

InputCapacitance 

CoUT 

Output Capacitance 


Test Conditions 


T A = 25°C,f = 1MHz, 
V CC = 5.0V 



TfP- 

Max. 

Units 

33 

40 

pF 

12 

15 

pF 


Notes: 

1 . A pull-up resistor to Vcc on the CS input is required to keep the de- 2. Tested on a sample basis, 
vice deselected during Vcc power-up, otherwise Isb will exceed val- 
ues given. 


AC Test Loads and Waveforms 

R1 481 




Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT o 1 .73V 
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CYM1836 


Switching Characteristics Over the Operating Rangel 3 ! 


Parameters 

Description 

1836-20 

1836-25 

1836-30 

1836-35 

1836-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

| READ CYCLE | 

tRC 

Read Cycle Time 

20 


25 


30 


35 


45 


ns 

Ua 

Address to Data Valid 


20 


25 


30 


35 


45 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


5 


5 


ns 

tACS 

CS LOW to Data Valid 


20 


25 


30 


35 


45 

ns 

tDOE 

OE LOW to Data Valid 


8 


8 


10 


12 


15 

ns 

tLZOE 

OE LOW to Low Z 

0 


0 


0 


0 


0 


ns 

tHZOE 

OE HIGH to High Z 


8 


10 


11 


12 


15 

ns 

tLZCS 

CS LOW to Low ZM 

3 


3 






3 


ns 

tHZCS 

CS HIGH to High z! 4 > 5 ! 


10 




13 


15 


18 

ns 

WRITE CYCLED 

twc 

Write Cycle Time 

20 


25 


30 


35 


45 


ns 

tscs 

CS LOW to Write End 

15 


15 


18 


20 


25 


ns 

tAW 

Address Set-Up to Write End 

15 


15 


18 


20 


25 


ns 

tHA 

Address Hold from Write End 

0 


0 


0 


0 


0 


ns 

tSA 

Address Set-Up to Write Start 

0 


0 


0 


0 


0 


ns 

tpWE 

WE Pulse Width 

15 


15 


18 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

10 


10 


13 


15 


20 


S3 

tHD 

Data Hold from Write End 

0 


0 


0 


0 


0 



tLZWE 

WE HIGH to Low ZHl 

0 


0 


0 


0 


0 


ns 

tHZWE 

WE LOW to High Zt 4 ’ 5 ! 

HH 

8 

0 

10 

0 

15 

0 

15 

0 

18 

ns 


Shaded areas contain preliminary information. 


Data Retention Characteristics Over the Operating Range (L Version Only) 


Parameters 

Description 

Test Conditions 

| 1836 | 

Units 

Min. 

Max. 

Vdr 

Vcc for Retention Data 

Vcc = 2.0V, 

CE > V C c ~ 0.2V, 

Vin> Vcc -0.2V, 
or Vin < 0.2V 

2.0 


V 

ICCDR 

Data Retention Current 


2 

mA 

tCDR [? l 

Chip Deselect to Data Retention Time 

0 


ns 

t R m 

Operation Recovery Time 

tRC 


ns 


Notes: 

3 . Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, tnzcs is less than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 

5. tnzcs and tnzwE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 


The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

Guaranteed, not tested. 
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MODULES 



CYM1836 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled)^’ 12 1 



Notes: 

12. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Truth Table 


CSn 

WE 

OE 

Input/Outputs 

Mode 

H 

X 

X 

HighZ 

Deselect/Ibwer-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

HighZ 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CYM1836PJ — 20C 

PJ02 

Commercial 

CYM1836PM-20C 

PM03 

CYM1836PZ— 20C 

PZ08 

25 

CYM1836PJ— 25C 

PJ02 

Commercial 

CYM1836PM— 25C 

PM03 

CYM1836PZ— 25C 

PZ08 

30 

CYM1836PJ— 30C 

PJ02 

Commercial 

CYM1836LPJ— 30C 

PJ02 

CYM1836PM-30C 

PM03 

CYM1836LPM— 30C 

PM03 

CYM1836PZ— 30C 

PZ08 

CYM1836LPZ— 30C 

PZ08 


Shaded areas contain preliminary information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CYM1836PM— 35C 

PM03 

Commercial 

CYM1836LPM— 35C 

PM03 

CYM1836PZ— 35C 

PZ08 

CYM1836LPZ— 35C 

PZ08 

45 

CYM1836PM— 45C 

PM03 

Commercial 

CYM1836LPM— 45C 

PM03 

CYM1836PZ— 45C 

PZ08 

CYM1836LPZ— 45C 

PZ08 


Document#: 38-M-00050 
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PRELIMINARY 


CYM1838 



CYPRESS 


F SEMICONDUCTOR 128K x 32 Static RAM Module 


Features 

• High-density 4-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• 66-pin, 1.1-inch-square PGA package 

• Low active power 
— 4.0W(max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Commercial and military 
temperature ranges 


Functional Description 

The CYM1838 is a very high performance 
4-megabit static RAM module organized 
as 128K words by 32 bits. The module is 
constructedusing four 128 x 8 static RAMs 
mounted onto a multilayer ceramic sub - 
strate. Four chip selects (CSi, CS 2 , CS 3 , 
CS 4 ) are used to independently enable the 
four bytes. Reading or writing can be ex- 
ecuted on individual bytes or any combina- 
tion of multiple bytes through proper use 
of selects. 

Writing to each byte is accomplished when 
the appropri ate c hip selects (CSn) and 
write enable (WEn) inputs are both LOW. 


Data on the input/output pins (I/Ox) is 
written into the memory location specified 
on the address pins (Ao through A 14 ). 

Readingthe device is accomplished by tak- 
ing chip selects LOW while write enable 
remains HIGH. Under these conditions, 
the contents of the memory location speci- 
fied on the address pins will appear on the 
data input/output pins. 

The data input/output pins remain in a 
high-impedancestate when write enable is 
LOW or the appropriate chip selects are 
HIGH. 


Logic Block Diagram 



1838-1 


Pin Configuration 

PGA 
Top View 

1 12 23 34 45 56 
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Selection Guide 



1838-25 

1838-30 

1838-35 

Maximum Access Time (ns) 

25 

30 

35 

Maximum Operating Current (mA) 

Commercial 

720 

720 

720 

Military 

720 

720 

720 

Maximum Standby Current (mA) 

Commercial 

240 

240 


Military 

240 

240 

! 240 | 
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PRELIMINARY 


CYM1838 


CYPRESS 

SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired.) 


Storage Temperature -65°Cto+150°C 

Supply Voltage to Ground Potential - 0.5V to + 7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to + 7.0V 

DC Input Voltage - 0.5V to +7.0V 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Military 

- 55°Cto + 125°C 

5V ± 10% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

Vcc = Min., Iqh := ~4.0 mA , 

2.4 


V 

VoL 

Output LOW Voltage 

Vcc = Min., Iol = 8.0 mA 


0.4 

V 

ViH 

Input HIGH Voltage 


2.2 

6.0 

V 

Vil 

Input LOW Voltage 


-0.3 

0.8 

V 

Iix 

Input Load Current 

GND < Vi < Vcc, V C c = Max. 

- 10 

+ 10 

pA 

loz 

Output Leakage Current 

GND < Vq < Vcc, Output Disabled 

- 10 

+ 10 

pA 

IcCx32 

Vcc Operating Supply 
Current by 32 Mode 

Vcc = Max., I out = 0 mA, 

CSn<. Vil 



720 

mA 

L Version 


720 

ICCX16 

Vcc Operating Supply 
Current by 16 Mode 

Vcc = Max., Iout = 0 mA, 

CSn;< Vil 



480 

mA 

L Version 


480 

IcCx8 

Vcc Operating Supply 
Current by 8 Mode 

Vcc = Max., Iout = 0 mA, 

CS N < Vil 



360 

mA 

L Version 


360 

ISBl 

Automatic CS Power-Down 
Current! 1 ] 

Max. Vcci CS > Vih, 

Min. Duty Cycle = 100% 



240 

mA 

L Version 


200 

ISB2 

Automatic CS Power-Down 
Current! 1 ] 

Max. V cc ; CS > Vcc - 0.2V, 

ViN > Vcc - fT2V or Vim < 0.2V 



40 

mA 

L Version 


20 


Capacitance t 2 l 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

V CC = 5.0V 

50 

pF 

Cqut 

Output Capacitance 

50 

pF 


Notes: 

1. A pull-up resistor to Vcc on the CSn input is required to keep the de- 2. Tested on a sample basis, 

vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 


AC Test Loads and Waveforms 

R1 481X1 

5V O- 


R1 481X1 


OUTPUT O- 



5 V O 


OUTPUT O 


r I 

INCLUDING — 
JIG AND 
SCOPE 

(a) 



5 pF -t* 

INCLUDING — 
JIG AND 
SCOPE 

(b) 


Equivalent to: THEVENIN EQUIVALENT 
167X1 

OUTPUT O wv O 1.73V 


3.0V 

GND 

< 5 ns 


ALL INPUT PULSES 




k- < 5 ns 


1838-4 
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CYM1838 


ssss^^s ss CYPRESS 

^ SEMICONDUCTOR — — 

Switching Characteristics Over the Operating Ranget 3 ! 


Parameters 


READ CYCLE 


tRC 


Ua 


tQHA 


tACS 


tDOE 


tLZOE 



Description 


Read Cycle Time 


Address to Data Valid 


Data Hold from Address Change 


CS LOW to Data Valid 


OE LOW to Data Valid 


OE LOW to LowZ 


OE HIGH to High Z 





Write Cycle Time 

25 

CS LOW to Write End 

20 

Address Set-Up to Write End 

20 

Address Hold from Write End 

0 

Address Set-Up to Write Start 

0 

WE Pulse Width 

17 

Data Set-Up to Write End 

12 

Data Hold from Write End 

2 

WE HIGH to Low ZW ~~ H 

0 



Data Retention Characteristics Over the Operating Range (L Version Only) 


Parameters 

Description 

Vdr 

Vcc for Retention Data 

ICCDR3 

Data Retention Current 

tCDR^ 

Chip Deselect to Data Retention Time 

t R i 7 ) 

Operation Recovery Time 


Test Conditions 


CS > V C c “ 0.2V, 

Vin > V CC - 0.2V, 
or Vin < 0.2V, V DR = 3.0V 


Notes: 

3. Test conditions assume signal transition times of 5 ns or less, timing 
reference levels of 1 .5 V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, tnzcs is l ess than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 

5. tHZCS and tjjzWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 

Data Retention Waveform 


1838 

Min. I Max. Units 


2.0 5.5 


3000 


The intern al wr ite time of the memory is defined by the overlap of CSn 
LOW and WEn LOW. Both signals must be LOW to initiate a write, 
and either signal can terminate a write by going HIGH. The data input 
set-up and hold timing should be referenced to the rising edge of the 
signal that terminates the write. 

Guaranteed, not tested. 
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CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


CYM1838 


Switching Waveforms 




Not es: 

8. WEn is HIGH for read cycle. 10. Address valid prior to or coincident with CS transition LOW. 

9. Device is continuously selected, CS = Vil and OE = Vil. 11. Data I/O will be high impedance if OE = Vih- 
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PRELIMINARY 


CYM1838 


' CYPRESS 
SEMICONDUCTOR 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled) t 6 > n > 12 1 



* twc *■ 


ADDRESS ^ 

t / 

t 


■* *SA •» 

* *scs m 

5: 7 



cs N 

A 

Z 

. W B 


■* l AW | 




s: 7 

977777777777/ 


*SD H 

*• H ^HD 

DATA IN ^ 

DATA VALID -)j(- 


^ ^HZWE *1 

1 

’EDANCE 

DATA I/O data undefined ) HIGH IMF 


1838-9 


Note: 

12. If CSn goes HIGH simultaneously with WEn HIGH, the output re- 
mains in a high-impedance state. 


TVuth Table 


ggg 


we n 

Inputs/Outputs 

Mode 

n 

X 

X 

HighZ 

Deselect/Power - Down 

L 

n 

H 

Data Out 

Read 

L 


L 

Data In 

Write 

L 

■a 

H 

HighZ 

Deselect 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

25 

CYM1838HG— 25C 

HG01 

Commercial 

CYM1838LHG— 25C 

HG01 

CYM1838HG— 25MB 

HG01 

Military 

CYM1838LHG-25MB 

HG01 

30 

CYM1838HG— 30C 

HG01 

Commercial 

CYM1838LHG— 30C 

HG01 

CYM 1 838HG — 30MB 

HG01 

Military 

CYM1838LHG-30MB 

HG01 

35 

CYM1838HG— 35C 

HG01 

Commercial 

CYM1838LHG— 35C 

HG01 

CYM1838HG— 35MB 

HG01 

Military 

CYM1838LHG-35MB 

HG01 


Document#: 38-M-00046-A 
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PRELIMINARY 


CYM1840 



Features 

• High-density 8-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• Independent byte and word controls 

• Low active power 
— 6.2W(max.) 

• Hermetic SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .290 in. (HD) 

• Small PCB footprint 
— 1.8 sq. in. 


Functional Description 

The CYM1840 is a high-performance 
8-megabit static RAM module organized 
as 256K words by 32 bits. This module is 
constructedfrom eight 256Kx 4 SRAMs in 
LCC packages mounted on a ceramic sub- 
strate with pi ns. F our chip selects (CSo, 
CSi, CS2, and CS3) are used to independ- 
ently enable the four bytes. Two write en- 
ables (WEq and WEi) are used to inde- 
pendently write to either the upper or 
lower 16-bit word of RAM. Reading or 
writing can be executed on individual bytes 
or on any combination of multiple bytes 
through the proper use of selects and write 
enables. 

Writing to each byte is accomplished when 
the appropriate chip select (CSx) and write 


enable (WEx) inputs are b oth LOW. Data 
on the input/output pins (I/Ox) is written 
into the memory location specified on the 
address pins (Aq through A17). 

Reading the device is accomplished by 
taking the chip sele cts (CSx) LOW, while 
write enables (WEx) remain HIGH. Un- 
der these conditions the contents of the 
memory location specified on the address 
pins will appear on the data input/output 
pins (I/Ox). 

The Data input/output pins stay in the 
high- impedance state when write enables 
(WEx) are LOW or the appropriate chip 
selects are HIGH. 



Selection Guide 


1840-20 1840-25 1840-30 1840-35 1840-45 1840-55 

MaximumAccessTime(ns) 20 25 30 35 45 55 

Ma xim u m Operating Commercial 1120 1120 1120 1120 1120 1120 

Current (mA) Military 1120 ~ 1120 1120 

Maximum Standby Commercial 320 320 320 320 320 320 

Current (mA) ["Military ' ~ ~ 320 320 320 
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SEMICONDUCTOR - " 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150° C 

Ambient Temperaturewith 

Power Applied (HD) - 55°Cto +125°C 

Ambient Temperaturewith 

Power Applied (PD) -10°Cto+85°C 

Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 
in High Z State 

DC Input Voltage 


PRELIMINARY 


DC Program Voltage 

Static Discharge Voltage 

(per MIL-STD-883, Method 3015) 

Latch-Up Current 

UV Exposure 


CYM1840 


.. 14.0V 
> 2001V 


, ... > 200 mA 
7258 Wsec/cm 2 


Operating Range 


-0.5V to +7.0V 
-3.0V to +7.0V 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto +70°C 

5V ± 10% 

Militaryt 1 ! 

- 55°Cto +125°C 

$ 

o 

+1 

> 


Electrical Characteristics Over the Operating Range 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Parameter 


VqH 


VOL 


Test Conditions 


Vcc = Min., Iqh = “ 4.0 mA 


Vcc = Min., Iql == 8.0 mA 



Output Leakage Current 


Vcc Operating Supply 
Current by 16 Mode 


IhUUSSHII 


GND < Vi< V C c 


GND< V 0 < Vcc, 

Output Disabled 


Vc c = Max., Iout = 0 mA, 

cs x <v IL 


Max. Vcc, CSx >. Vih, 
Min. Duty Cycle = 100% 


Max. Vcc, CS X > V CC “ 0.3V, 
Vin > V CC ~ 0.3V or Vin < 0.3V 



Capacitance^ 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qna 

Input Capacitance, Address Pins 

Ta = 25 °C, f = 1 MHz, 

100 

pF 

Qnb 

Input Capacitance, I/O Pins 

V CC = 5.0V 

30 

pF 

Cqut 

Output Capacitance 


30 

pF 


Notes: 

1. Ta is the “instant on” case temperature. 3. Tested initially and after any design or process changes that may affect 

2. . A pull-up resistor to Vcc on the CS input is required to keep the de- these parameters, 

vice deselected during Vcc power-up, otherwise Isb will exceed values 
given. 
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PRELIMINARY 


CYM1840 


CYPRESS 

SEMICONDUCTOR 


AC Test Loads and Waveforms 


R1 329X1 
(480X1 MIL) 


R1 329X1 
(480X1 MIL) 


OUTPUT O- 


30 pF 


INCLUDING 
JIG AND -±T 
SCOPE 


I. 


OUTPUT 


R2 

202X1 


(a) 


5pF -|- 

INCLUDING 
JIG AND -±T 
SCOPE “ 

(b) 


R2 

202X1 


Equivalent to: TH^VENIN EQUIVALENT 

167X1 

OUTPUT O VA O 1.73V 

Military 


ALL INPUT PULSES 



1840-4 


125X1 

OUTPUT O VW O 1.90V 

Commercial 


Switching Characteristics Over the Operating Ranged 


Parameters 

Description 

1840-20 

1840-25 

1840-30 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

20 


25 


30 


ns 

tAA 

Address to Data Valid 


20 


25 


30 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


ns 

tACS 

CS LOW to Data Valid 


20 


25 


30 

ns 

tLZCS 

CS LOW to Low Zl 5 J 

5 


5 


5 


ns 

tHZCS 

CS HIGH to High Zt 5 ’ 6 ] 


20 


20 


20 

ns 

tpu 

CS LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CS HIGH to Power-Down 


20 


25 


30 

ns 

WRITE CYCLE 

7] 

twc 

Write Cycle Time 

20 


25 


30 


ns 

tscs 

CS LOW to Write End 

18 


20 


25 


ns 

tAW 

Address Set-Up to Write End 

18 


20 


25 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


ns 

IPWE 

WE Pulse Width 

15 


20 


25 


ns 

tSD 

Data Set-Up to Write End 

13 


15 


15 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


ns 

tLZWE 

WE HIGH to LowZP] 

0 




0 


ns 

tHZWE 

WE LOW to High Zl 5 ’ 5 ) 

0 

15 

0 

15 

0 

15 

ns 


Notes: 

4. Test conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

5. At any given temperature and voltage condition, tjjzcs is less than 
tLZCS for any given device. 

6- tnzcs and tnzWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ± 500 mV from steady state voltage. 


7. The inter nal w rite time of the memory is defined by the overlap of CS 
LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 
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Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

1840-35 

1840-45 

1840-55 

Units 

Min. 

Max. 

Min. 



Max. 

Min. 

Max. 

| READ CYCLE ! 

tRC 

Read Cycle Time 

35 


45 


55 


ns 

tAA 

Address to Data Valid 


35 


45 


55 

ns 

tOHA 

Output Hold from Address Change 

5 


5 


5 


ns 

tACS 

CS LOW to Data Valid 


35 


45 


55 

ns 

tLZCS 

CS LOW to Low Z( 5 1 

5 


5 


5 


ns 

tHZCS 

CS HIGH to HighZt 5 ’ 6 ] 


25 


25 


25 

ns 

tpu 

CS LOW to Power-Up 

0 


0 


0 


ns 

tpD 

CS HIGH to Power-Down 


35 


45 


55 

ns 

WRITE CYCLE 

[7] 

twc 

Write Cycle Time 

35 


45 


55 


ns 

tscs 

CS LOW to Write End 

30 


40 


50 


ns 

tAW 

Address Set-Up to Write End 

30 


40 


50 


ns 

tHA 

Address Hold from Write End 

6 


6 


6 


ns 

tSA 

Address Set-Up to Write Start 

6 


6 


6 


ns 

tpWE 

WE Pulse Width 

25 


30 


40 


ns 

tSD 

Data Set-Up to Write End 

25 


30 


35 


ns 

tHD 

Data Hold from Write End 

6 


6 


6 


ns 

tLZWE 

WE HIGH to Low Zt 5 i 

0 


0 


0 


ns 

tHZWE 

WE LOW to High Zl 5 ’ 6 ] 

0 

25 

0 

25 

0 

25 

ns 


Switching Waveforms 

Read Cycle No. lM 



ADDRESS ^ 

* tRC ► 

C ~~ > 

< s 


L , j 

1 


r* tOHA 



DATA OUT PREVIOUS DATA VALID ^ 

^xx> 

^ DATA VALID 


1840-5 


Read Cycle No. 2l 8 > 9 l 
CS 




DATA OUT 


V CC 

SUPPLY 

CURRENT 


‘ tRC - 


Jf 


~ *ACS - 


HIGH IMPEDANCE 


- tLZCS - 


- tpu * 


m 


DATA VALID 


- tHZCS - 


y 


HIGH 

IMPEDANCE 


- tpD - 


Jf 


50% 


50% 




ICC 


-ISB 


Notes: 

8. Device is continuously selected, CS = Vil- 9. WE is HIGH for read cycle. 
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^=Sr SEMICONDUCTOR 


PRELIMINARY CYM1840 


Switching Waveforms t 8 l (continued) 
Write Cycle No. 1 (WE Controlled)^ 




10. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 


Truth Table 


CS X 

WE X 

Inputs/Outputs 

Mode 

H 

X 

HighZ 

Deselect/Fower-Down 

L 

H 

Data Out 

Read 

L 

L 

Data In 

Write 
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Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

type 

Operating 

Range 

20 

CYM 1 840PD — 20C 

PD06 

Commercial 

25 

CYM1840PD — 25C 

PD06 

Commercial 


CYM1840HD — 25C 

HD11 


30 

CYM1840PD - 30C 

PD06 

Commercial 


CYM1840HD— 30C 

HD11 


35 

CYM1840PD-35C 

PD06 

Commercial 


CYM1840HD— 35C 

HD11 



CYM1840HD— 35MB 

HD11 

Military 

45 

CYM1840PD— 45C 

PD06 

Commercial 


CYM1840HD— 45C 

HD11 



CYM1840HD— 45 MB 

HD11 

Military 

55 

CYM1840PD— 55C 

PD06 

Commercial 


CYM1840HD— 55C 

HD11 



CYM1840HD— 55MB 

HD11 

Military 


Document#: 38-M-00040-A 
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Features 

• High-density 8-megabit SRAM 
module 

• High-speed CMOS SRAMs 
— Access time of 20 ns 

• Low active power 

— 53W (max.) at 25 ns 

• SMD technology 

• TTL-compatible inputs and outputs 

• Low profile 

— Max. height of .58 in. 

• Small PCB footprint 
— 13 sq. in. 

• JEDEC-compatible pinout 

• Available in SIMM or ZIP format 

Logic Block Diagram 


Functional Description 

The CYM1841 is a high-performance 
8-megabit static RAM module organized 
as 256K words by 32 bits. This module is 
constructed from eight 256Kx4 SRAMs in 
SOJ packages mounted on an epoxy lami- 
nate board with pins. Four chip selects 
(3>2, ^ 3 * CS 4 ) are used to indepen- 
dently enable the four bytes. Reading or 
writing can be executed on individual bytes 
or any combination of multiple bytes 
through proper use of selects. 

Writing to each byte is accomplished when 
the app ropri ate chip select (CSn) and write 
enable (WE) inputs are both LOW. Data 
ontheinput/outputpins(I/Ox)iswritten 
into the memory location specified on the 
address pins (Aq through An). 


Reading the device is accomplished by tak- 
ing the chip s elect (C5 n) LOW while write 
enable (WE) remains HIGH. Under these 
conditions, the contents of the memory lo- 
cation specified on the address pins will ap- 
pear on the data input/output pins (I/Ox). 

The data input/output pins stay at the high- 
impedance state when write enable is 
LOW or the appropriate chip selects are 
HIGH. 

Two pins (PDq and PDi) are used to identi- 
fy module memory density in applications 
where alternate versions of the JEDEC- 
standard modules can be interchanged. 


Pin Configuration 



Selection Guide 


Maximum Access Time (ns) 


Maximum Operating Current (mA) 


1841-20 


20 


1120 




1841-25 


25 


960 


1841-30 


30 


1841-35 


35 


1841-45 


45 


1841-55 


55 
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CYM1841 


1 & CYPRESS 

Kaffir W SEMICONDUCTOR — 1 1 

Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Tfemperature - 55°Cto +125°C 

Ambient Temperature with 

Power Applied -10°Cto+85°C 

Supply Voltage to Ground Potential - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

DC Input Voltage — 0.5V to + 7.0V 

Electrical Characteristics Over the Operating Range 


Operating Range 

Range 

Commercial 


Ambient 

Temperature 

0°Cto + 70°C 


Vcc 

5V ± 10% 


Parameter 

Description 

Voh 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

Vih 

Input HIGH Voltage 

Vil 

Input LOW Voltage 

Ik 

Input Load Current 

loz 

Output Leakage Current 

Icc 

Vcc Operating Supply 
Current 

ISBl 

Automatic CS 

Power-Down Current! 1 ] 

ISB2 

Automatic £5 

Power-Down Current! 2 ! 


Test Conditions 


Vcc = Min., I oh = —4.0 mA 


Vcc — Min., Iql — 8.0 mA 


GND <.Vi < V CC 


GND <. Vq <. Vcc. Output Disabled 


Vr C - Max., Iout = 0 mA, 25, 30, 35 ns 

CSn<Vil 


Max. Vcc, >. Vih, 
Min. Duty Cycle = 100% 


Max. Vcc. ^ Vcc — 0.2V, 

Vin > V C c “ 0.2V, or V IN <. 0.2V 


Capacitance! 2 ] 


Parameters 

Description 

ClN 

Input Capacitance 

Cqut 

Output Capacitance 


Test Conditions 


T a = 25 °C, f = 1 MHz, 

Cqut I Output Capacitance I ^cc = 5.0V 


Notes: 

1 A pull-up resistor to Vcc on the CS input is required to keep the de- 2. Tfested on a sample basis, 

vice deselected during Vcc power-up, otherwise I§b will exceed val- 
ues given. 



AC Test Loads and Waveforms 

R1 481 


5V i 
OUTPUT 



5V 

OUTPUT 


INCLUDING JL. 
JIG AND “ 
SCOPE (a) 



INCLUDING _L 
JIG AND “ 


3 T 10% 

<. 5 ns U" 


Equivalent to: THEVENIN EQUIVALENT 

167Q 

OUTPUT o vw 1 .73V 
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=S|SjF CYPRESS 

SEMICONDUCTOR = 

Switching Characteristics Over the Operating Rangel 3 ] 


Description 


CYM1841 


Parameters 


READ CYCLE 


tRC 


Read Cycle Time 


Address to Data Valid 


Output Hold from Address Change 


£5 LOW to Data Valid 


OE LOW to Data Valid 


OE LOW to Low Z 


OE HIGH to High Z 


£5 LOW to Low Zl 4 


£5 HIGH to High Zt 4 ' 5 ) 


£S HIGH to Power Down 


WRITE CYCLED 


Parameters 


READ CYCLE 


Write Cycle Time 


£S LOW to Write End 


Address Set-Up to Write End 


Address Hold from Write End 


Address Set-Up to Write Start 


WE Pulse Width 


Data Set-Up to Write End 


Data Hold from Write End 


WE HIGH to Low ZM 


WE LOW to High Zl 4 ’ 5 J 


Description 


1841-20 1841-25 


tRC 

Read Cycle Time 

*AA 

Address to Data Valid 

tOHA 

Output Hold from Address Change 

*ACS 

03 LOW to Data Valid 

tDOE 

OE LOW to Data Valid 

*LZOE 

OE LOW to Low Z 

l HZOE 

OE HIGH to High Z 

*LZCS 

03 LOW to Low ZM 

tHZCS 

03 HIGH to High ZH. 5] 

tPD 

£5 HIGH to Power Down 


1841-30 


Min. Max. Min. Max. Min. Max. 
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CYPRESS 

SEMICONDUCTOR 


CYM1841 


Switching Characteristics Over the Operating Ranged (continued) 


Parameters 

Description 

1841-35 

1841-45 

1841-55 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

WRITE CYCLE! 6 ! | 

*wc 

Write Cycle Time 

35 


45 


55 


ns 

tscs 

€5 LOW to Write End 

30 


40 


50 


ns 

tAW 

Address Set-Up to Write End 

30 


40 


50 


ns 

tHA 

Address Hold from Write End 

2 


2 


2 


ns 

tSA 

Address Set-Up to Write Start 

2 


2 


2 


ns 

tPWE 

WE Pulse Width 

30 


35 


45 


ns 

tSD 

Data Set-Up to Write End 

20 


25 


35 


ns 

tHD 

Data Hold from Write End 

2 


2 


2 


ns 

tLZWE 

WE HIGH to Low ZW 

0 


0 


0 


ns 

tHZWE 

WE LOW to High ZH’ 5 ! 

0 

15 

0 

15 

0 

15 

ns 


Data Retention Characteristics Over the Operating Range (L Version Only) 


Parameters 

Description 

Test Conditions 

1841 

Units 

Min. 

Max. 

Vdr 

Vcc for Retention Data 

Vcc = 2.0V, 

Cl > V C c - 0.2V, 

Vin> Vcc -0.2V, 
or Vin<0.2V 

2.0 


V 

ICCDR 

Data Retention Current 


800 

fiA 

tCDR^ 

Chip Deselect to Data Retention Time 

0 


ns 

tR^l 

Operation Recovery Time 

5 


ns 


Notes: 

3. Tfest conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of 
the specified Iol/Ioh and 30-pF load capacitance. 

4. At any given temperature and voltage condition, tnzcs is less than 
tLZCS for any given device. These parameters are guaranteed and not 
100% tested. 

5. tfjzcs and tnzWE are specified with Cl = 5 pF as in part (b) of AC Test 
Loads. Transition is measured ±500 mV from steady state voltage. 


6. The inter nal w rite time of the memory is defined by the overlap of C5 
LOW and WH LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input set- 
up and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

7. Guaranteed, not tested. 


Data Retention Waveform 



DATA RETENTION MODE 


4.5 

^ M)r — ^v ^ 

l CDR 


Mjr 

mzzzzfi 

f- \ 

V,H 


1.5V 




9-155 


MODULES 


































































































CYPRESS 

SEKOCONDUCTOR 


CYM1841 


Switching Waveformst 8 ! 

ReadCydeNo.lt 9 * 10 ] 




Notes: __ _ _ _____ 

8 . CSi, (^ 2 » CSs, and (S 4 are represented by €5 in the Switching Char- 10. Device is continuously selected, (5» = Vjl and OE = Vjl- 

acte ristics and Switching Waveforms sections. 11 . Address valid prior to or coincident with CS transition LOW. 

9. WE is HIGH for read cycle. 
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CYPRESS 

SEMICONDUCTOR 


CYM1841 


Switching Waveforms (continued) 
Write Cycle No. 2 (CS Controlled)^- 12 1 



m t wc ■" 


ADDRESS ^ 

C. J 

V J 



* - tgA to 

m tgcs 1 

. 



^ 

V ” 

A 

w 


« t AW 

m We * 

N 2 





t SD 


DATA IN f" 

DATA VALID ^ 


t HZWE * 

i 

IMPEDANCE 

DATA OUT DATA UNDEFINED 

\ HIGH 

/ 



1841-9 

Notes: __ __ 

12. If CS goes HIGH simultaneously with WE HIGH, the output remains 
in a high-impedance state. 

TVuth Table 


C§N 

WE 

m 

Input/Outputs 

Mode 

H 

X 

X 

High Z 

Deselect/Power-Down 

L 

H 

L 

Data Out 

Read 

L 

L 

X 

Data In 

Write 

L 

H 

H 

High Z 

Deselect 



Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

20 

CYM1841PM— 20C 

PM02 

Commercial 

CYM1841PN -20C 

PN02 

CYM1841PZ— 20C 


■ 

CYM1841PM — 25C 

PM02 

Commercial 

CYM1841PN— 25C 

PN02 

CYM1841PZ— 25C 

PZ03 

30 

CYM1841PM— 30C 


Commercial 

CYM1841LPM— 30C 

PM02 

CYM1841PN— 30C 

PN02 

CYM1841LPN— 30C 

PN02 

CYM1841PZ— 30C 

PZ03 

CYM1841LPZ-30C 

PZ03 

35 

CYM1841PM-35C 

PM02 

Commercial 

CYM1841LPM— 35C 

PM02 

CYM1841PN-35C 

PN02 


Document#: 38-M-00031-B 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

35 

CYM1841LPN -35C 

PN02 

Commercial 

CYM1841PZ— 35C 


CYM1841LPZ-35C 

PZ03 

45 

CYM1841PM-45C 

PM02 

Commercial 

CYM1841LPM— 45C 

PM02 

CYM1841PN— 45C 

PN02 

CYM1841LPN— 45C 

PN02 

CYM1841PZ — 45C 

PZ03 

CYM1841LPZ-45C 

1 

55 

CYM1841PM— 55C 

PM02 

Commercial 

CYM1841LPM— 55C 

PM02 

CYM1841PN-55C 

PN02 

CYM1841LPN-55C 

PN02 

CYM1841PZ-55C 

PZ03 


PZ03 
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This is an abbreviated datasheet 
Contact a Cypress representative 

for complete specifications. PRELIMINARY CYM1910 


SEMICONDUCTOR 


16Kx 68 SRAM Module 


Features 

• High-density 1-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 
— 10.4W (max.) 

• SMD technology 

• Registered address inputs 

• Four completely independent memory 
banks 

• Small PCB footprint 
— 1.9 sq. in. 


Functional Description 

The CYM1910 is a very high performance 
1-megabit static RAM module organized 
as 16K words by 68 bits. This module is 
constructed using seventeen 16Kx 4 static 
RAMs in SOJ packages mounted onto an 
epoxy laminate board with pins. The 
memory is organized as three banks of 
16K x 16 and one of 16K x 20, each of 
which has its own chip select, write enable, 
and output enable signals. 

Writing to the module is accomplished 
when the appropr iate chip select (£§*) 
and write enable (WE*) inputs are both 
LOW. Data on the appropriate input/out- 
put pins (I/Onn) of the device is written 


into the memory location specified by the 
content of the address register. The ad- 
dress register is loaded on the rising edge 
of the clock signal (CLK). 

Reading the device is accomplished by tak- 
ing chip select (jC3x) and output enable 
(O&x) low while WE a remains inactive or 
HIGH. Under these conditions, the con- 
tents of the memory location specified by 
the contents of the address register will ap- 
pear on the appropriate data input/output 
pins (I/Onn)* 

The data input/output pins remain in a 
high-impedance state when chip select 
(C5x) or output en able ( OEx) is HIGH, or 
when write enable (WE*) is LOW. 
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This is an abbreviated datasheet. 

Contact a Cypress representative 

for complete specifications. PRELIMINARY 

Sm^ONDUCTOR 1 6K x 68 SR A 


CYM1911 


16Kx68 SRAM Module 


Features 

• High-density 1-megabit SRAM module 

• High-speed CMOS SRAMs 
— Access time of 25 ns 

• Low active power 
— 10.4W (max.) 

• SMD technology 

• Latched address inputs 

• Four completely independent memory 
banks 

• Small PCB footprint 
— 1.9 sq. in. 


Logic Block Diagram 


Functional Description 

The CYM1911 is a very high-performance 
1-megabit static RAM module organized as 
16K words by 68 bits. This module is con- 
structed using seventeen 16K x 4 static 
RAMs in SOJ packages mounted onto an 
epoxy laminate board with pins. The 
memory is organized as three banks of 16K 
x 16 and one of 16Kx 20, each of which has 
its own chip select, write enable, and output 
enable signals. 

Writing to the module is accomplished 
when the app ropri ate chip select (€5x) and 
write enable (WEx) inputs are both LOW. 
If Latch Enable (ATE) is HIGH, data on 
the appropriate input/output pins (I/O nn ) 
of the device is written into the memory lo- 
cation specified on the address pins (Ao 
through A13). If ALE is LOW, data is writ- 



ten into the address specified by the con- 
tents of the address latch. The value in this 
latch is updated on the falling edge of ALE. 
Reading the device is accomplished by tak- 
ing chip select (C Sx) a nd output enable 
(OEx) LOW while WEx remains inactive 
or HIGH. If Latch Enable (ALE) is HIGH, 
the contents of the memory location 
specified on the address pins (Ao through 
A13) will appear on the appropriate data in- 
put/output pins (I/Onn). If ALE is LOW, the 
contents of the memory location specified 
by the value in the address latch will appear 
on I/O nn . 

The data input/output pins remain in a 
high-impedance state whe n chip select 
(C5x) o r output en able( OEx) is HIGH, or 
when write enable (WEx) is LOW. 


Pin Configuration 

Plastic VDEP 


1 * 

104 

2 

103 

3 

102 

4 

101 

5 

100 

6 

99 

7 

98 

8 

97 

9 

96 

10 

95 

11 

94 

12 

94 

13 

92 

14 

91 

15 

90 

16 

89 

17 

88 

18 

87 

19 

86 

20 

85 

21 

84 

22 

83 

23 

82 

24 

81 

25 

80 

26 

79 

27 

78 

28 

77 

29 

76 

30 

75 

31 

74 

32 

73 

33 

72 

34 

71 

35 

70 

36 

69 

37 

68 

38 

67 

39 

66 

40 

65 

41 

64 

42 

63 

43 

62 

44 

61 

45 

60 

46 

59 

47 

58 

48 

57 

49 

56 

50 

55 

51 

54 

52 

53 
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‘ CYPRESS 


CYM4210 

CYM4220 


SEMICONDUCTOR 


Cascadeable 8K x 9 FIFO 
Cascadeable 16K x 9 FIFO 


Features 

• 8K x 9 FIFO buffer memory (4210) 
or 16K x 9 FIFO buffer memory 
(4220) 

• Asynchronous read/write 

• High-speed 25-MHz read/write 

• Pin-compatible with 7C42X series of 
monolithic FIFOs 

• Low operating power 

— Ice (max.) = 540 mA (commercial) 

• 600-mil DIP package 

• Empty, full flags 

• Small PCB footprint 
— 0.88 sq. in. 

• Expandable in depth and width 


Functional Description 

The CYM4210 is a first-in first-out (FIFO) 
memory module that is 8,192 words by 9 
bits wide. The CYM4220 is 16,384 words 
by 9 bits wide. Each is offered in a 600-mil- 
wide DIP package. Each FIFO memory is 
organized such that the data is read in the 
same sequential order that it was written. 
Full and empty flags are provided to pre- 
vent overrun and underrun. Three addi- 
tional pins are also provided to facilitate 
unlimited expansion in width, depth, or 
both. The depth expansion technique 
steers the control signals from one deviceto 
another in parallel, thus eliminating the 


serial addition of propagation delays so 
that throughput is not reduced. Data is 
steered in a similar manner. 

The read and write operations may be 
asynchronous; each can occur at a rate of 
25 MHz. The write operation occurs when 
the write (W) signal is LOW. Read occurs 
when read (R) goes LOW. The 9 data out- 
puts go to the high-impedance state when 
R is HIGH. 

In the depth expansion configuration the 
(XO) pin provides the expansion out infor- 
mation that is used to tell the next FIFO 
that it will be activated. 
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CYPRESS 

SEMICONDUCTOR 


CYM4210 

CYM4220 


Selection Guide 


Frequency (MHz) 


Access Time (ns) 


Maximum Of 
Current (mA 


Operating 

iA) 


Commercial 


Military 


4210-30 

4220-30 

4210-40 

4220-40 

4210-50 

4220-50 

4210-65 

4220-65 

25 

20 

15.4 

12.5 

30 

40 

50 

65 

540 

540 

540 

540 


640 

640 

640 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 55 °C to +125° C 

Supply Voltage to Ground Potential 

(Pm 28 to Pin 14) - 0.5V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

Electrical Characteristics Over the Operating Range 


DC Input Voltage - 0.5V to + 7.0V 

Operating Range 

Ambient 

Range Temperature Vcc 

Commercial 0°Cto + 70°C 5V ± 10% 

Industrial — 40 °C to + 85 °C 5V ± 10% 

Military^ - 55°Cto + 125°C 5V ± 10% 


Parameters 

Description 

VoH 

Output HIGH Voltage 

V 0 L 

Output LOW Voltage 

VihPI 

Input HIGH Voltage 

VlL 

Input LOW Level 

Iix 

Input Current 

loz 

Output Leakage Current 

Icc 

Operating Current 

ISBl 

Standby Current 

ISB2 

Power-Down Current 


Test Conditions 


Vcc = Min., Iqh — “ 2.0 mA 


Vcc = Min., Iql “ 8.0 mA 


Capacitance 


Parameters 

Description 

ClN 

Input Capacitance 

Cqut 

Output Capacitance 


GND < Vi < Vcc 


Vih,GND<Vo<Vcc 


Vcc — Max., Iout = 0 mA, 
fMAX> Outputs Open 


All Inputs = Vih Min., Vcc = Max. 
f\lAX> Iqut = 0 mA 


All Inputs, Vcc ~ 0.2 <. Vinj< 0.2, 
Vcc - Max., Iqut = 0, f = 0 


Test Conditions 


T a = 25 °C, f = 1 MHz 
Vcc = 4.5V 



Max. 

Units 

30 

pF 

30 

P F 


Notes: 

1. Ta is the “instant on” case temperature. 

AC Test Loads and Waveforms 

R1 500X1 


INCLUDING 
JIG AND . 
SCOPE 


INCLUDING 
JIG AND lir 
SCOPE ” 

(b) 


XI must use CMOS levels with Vih 3.5V (CYM4220 only). 


ALL INPUT PULSES 

% 9o% "K 

10% 

L- J 


Equivalent to: 


THEVENIN EQUIVALENT 
200 


OUTPUT 
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CYPRESS 

SEMICONDUCTOR 


CYM4210 

CYM4220 


Switching Characteristics Over the Operating Rangel 3 * 4 > 5] 


Parameters 


tRC 



Description 


Read Cycle Time 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read LOW to Low Z 


Read HIGH to Data Valid 


Read HIGH to High Z 



twc 

Write Cycle Time 

40 


50 


65 


80 


ns 

tpw 

Write Pulse Width 

30 


40 


50 


65 


ns 

tHWZ 

Write HIGH to Low Z 

10 


10 


15 


15 


ns 

tWR 

Write Recovery Time 

10 


10 


15 


15 


ns 

tSD 

Data Set-Up Time 

18 


20 


30 


30 


ns 

tHD 

Data Hold Time 

0 


0 


5 


10 


ns 

tMRSC 

MR Cycle Time 

40 


50 


65 


80 


ns 

tpMR 

MR Pulse Width 

30 


40 


50 


65 


ns 

tRMR 

MR Recoveiy Time 

10 


10 


15 


15 


ns 

tRPW 

Read HIGH to MR HIGH 

30 


40 


50 


65 


ns 

twPW 

Write HIGH to MR HIGH 

30 


40 


50 


65 


ns 


tEFL 

Mr to EF low 


40 


50 


65 


80 

ns 

tpFH 

MR to FF HIGH 


40 


50 


65 


80 

ns 

tREF 

Read LOW to EF LOW 


30 


40 


50 


60 

ns 

tRFF 

Read HIGH to FF HIGH 


30 


40 


50 


60 

ns 

tWEF 

Write HIGH to EF HIGH 


30 


40 


50 


60 

ns 

tWFF 

Write LOW to FF LOW 


30 


40 


50 


60 

ns 

tRAE 

Effective Read from Write HIGH 


30 


40 


50 


60 

ns 

tRPE 

Effective Read Pulse Width After 

EF HIGH 

30 


40 


50 


65 


ns 

t\VAF 

Effective Write from Read HIGH 


30 


40 


50 


60 

ns 

tWPF 

Effective Write Pulse Width After 

FFhigh 

30 


40 


50 


65 


ns 

tXOL 

Expansion Out LOW Delay from Clock 


30 


40 


50 


60 

ns 

tXOH 

Expansion Out HIGH Delay from Clock 


30 


40 


50 


60 

ns 


Notes: 

3. Tfest conditions assume signal transition time of 5 ns or less, timing ref- 
erence levels of 1.5 V and output loading of the specified Iol/Ioh and 
30-pF load capacitance, as in part (a) of AC Tfest Load and Waveform, 
unless otherwise specified. 


t H ZR transition is measured at +500 mV from Vol and —500 mV 
from Voh- tDVR transition is measured at the 1.5V level, tnwz and 
tLZR transition is measured at ±100 mV from the steady state. 
tnzR and tovR use capacitance loading as in part (b) of AC Tfest Load 
and Waveform. 
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CYM4210 

CYM4220 



Switching Waveforms 

Aynchronous Read and Write Timing Diagram 



4210-6 


Last Write to First Read F\ill Flag Timing Diagram 

ADDITIONAL 

I LAST WRITE I FIRST READ I READS I FIRST WRITE 



4210-7 
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CYM4210 

CYM4220 



Switching Waveforms (continued) 
Expansion Timing Diagram 




Notes: 

6. tMRSC - tpMR + tRMR- 8. Expansion Out of Device 1 (XOi) is connected to Expansion In of De- 

7. W a nd K >. Vih for at least twpw or tRPR before the rising edge of vice 2 (XI 2 ). 

MR. ' ‘ 
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CYM4210 

CYM4220 


Architecture 

The CYM4210 FIFO module is an array of 8,192 words of 9 bits 
each and is implemented using four 2Kx 9 monolithic FIFOs. The 
CYM4220 is an array of 16,384 words of 9 bits each and is implem- 
ented using four 4K x 9 monolithic FIFOs. Each version has full 
and empty flags, but since the FIFOs are internally cascaded using 
the depth mode, the half full and retransmit features are not avail- 
able. 

Pinout of the CYM4210 and CYM4220 are compatible with indus- 
try standard 28-pin DIP. The functionality is compatible with 
monolithic FIFO devices and with other FIFO modules. 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a master reset (MR) 
cycle. This causes the FIFO to enter the empty condition signified 
by the empty flag (EF) beingLOW and full flag (FF) resetting to 
HIGH. Read (E) and write (W) m ust be HIGH tRpw/twPW before 
an d tRMR after the rising edge of MR for a valid reset cycle. 

Writing Data to the FIFO 

The availability of an empty location is indicated by the HIGH 
state of the full flag (FF). A falling edge of write (W) initiates a 
write cycle. Data appearing at_the inputs (Do-Dg) tsD before and 
tHD a fter the rising edge of W will be stored sequentially in the 
FIFO. 

The empty flag (EF) LOW to HIGH transition occurs ty/EF after 
the first LOW to HIGH transition on the write clock of an empty 
FIFO. The full flag (FF) goes LOW on the falling edge of W during 
the cycle in which the last available location in the FIFO is written, 
prohibiting overflow. FF goes HIGH tRFF after the completion of 
a valid read of a full FIFO. 

Reading Data from the FIFO 

The falling edge of read (R) initiates a read cycle if the empty flag 
(EF) is not LOW. Data outputs (Qo-Qs) are in a high-impedance 
condition between read operations (R HIGH), when the FIFO is 
empty, or when the FIFO is in the depth expansion mode but is not 
the active device. 

The falling edge of R during the last read cycle before the empty 
condition triggers a HIGH to LOW transition of EF, prohibiting 
any further read operations until t^EF after a valid write. 

Single Device Mode 

Single d evic e mode is entered by connecting FL to ground and con- 
necting XO to XI (see Figure I). 

Width Expansion Mode 


W 


FF <- 
EE 


C> 


XU 


CYM4210 

CYM4220 


W 


FE 






Q 

► EF 


Figure 1. Single Device Mode 


w 


FF <■ 
EE — 




YD 


CYM4210 

CYM4220 


w 


FC 


XI 


UPPER WORD 


XU 




CYM4210 

CYM4220 


C> Q 


EF 


Q 1 


Ft 


XI ^ 


Figure 2. Width Expansion Mode 


FIFOs can be expanded in width to provide word widths greater 
than 9 bits in increments of 9 bits. Devices are connected similar to 
the single device mode but with control line inputs in common to 
all devices. Flag outputs from any device can be monitored (see 
Figure 2). 

Depth Expansion Mode 

Dep th expansion mode (s qq Figure 3) is entered when, during a 
MR cycle, expansion out (XO) of onedevice is connected to expan- 
sionin (XI) of the next device, with XU of the last device connected 
to XI of the first device. In the depth expansion mode the first load 
(FE) input, when grounded, indicates that this part is the first to be 
loaded. All other devices must have this pin HIGH. To enable the 


correct FIFO, XU is pulsed LOW when the last physical location of 
the previous FIFO is written to and is pulsed LOW again when the 
last physical location is read. Only one FIFO is enabled for read 
and one is enabled for write at any given time. All other devices are 
in standby. 

FIFOs can also be expanded simultaneously in depth and width. 
Consequently, any depth or width FIFO can be created of word 
widths in increments of 9 bits. When expanding in depth, a compos- 
ite FF and EF must be created by ORing the FFs together and the 
EFs together. 
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CYM4210 

CYM4220 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CYM4220HD -30C 

HD10 

Commercial 

40 

C YM4220HD — 40C 

HD10 

Commercial 

CYM4220HD —40MB 

HD10 

Military 

50 

CYM4220HD — 50C 

HD10 

Commercial 

C YM4220HD — 50MB 


Military 

65 

CYM4220HD — 65C 

HD10 

Commercial 

CYM4220HD - 65MB 

HD10 

Military 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

30 

CYM4210HD — 30C 

HD10 

Commercial 

40 

CYM4210HD — 40C 

HD10 

Commercial 

CYM4210HD — 40MB 

HD10 

Military 

50 

CYM4210HD — 50C 

HD10 

Commercial 

CYM4210HD — 50MB 

HD10 

Military 

65 

CYM4210HD — 65C 

HD10 

Commercial 

CYM4210HD —65MB 

HD10 

Military 


Document #: 38— M -00033 A 
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PRELIMINARY CYM4241 



Features 

• 65,536 x 9 FIFO buffer memory 

• Advanced SRAM-based FIFO archi- 
tecture 

• Asynchronous read/write 

• High-speed 7.5-MHz read/write inde- 
pendent of width 

• Low operating power 
— Icc (max.) = 250 mA 

• Empty and full flags 

• 28-pin, 600-mil DIP package 

• Pinout-compatible with industiy-stan- 
dard FIFO pinout (7C428, 7C432) 


Functional Description 

The CYM4241 RAMFIFO® is a 
65,536-word by 9-bit first-in first-out 
(FIFO) memory implemented using an ad- 
vanced SRAM controller architecture . The 
device is packaged in a 28-pin, 600-mil DIP. 
The pin format is compatible with industry- 
standard formats. FIFO memories are or- 
ganized such that the data is read in the 
same sequential order that it was written. 
Full and empty flags are provided to pre- 
vent overrun and underrun. 

The read and write operations may be to- 
tally asynchronous; each can occur at a rate 
of 7.5 MHz. Thewrite operation occurs 
when the write (W][ signal is LOW. Read 
occurswhen read (R) goes LOW. The nine 
data outputs go to the high-impedance 
state when R is HIGH. 


The C YM424 1 combines high-speed static 
RAMs with proprietary FIFO controller 
circuitry, and incorporates an on-board 
high-speed crystal oscillator. The control- 
ler arbitrates asynchronous requests ap- 
pearing at the R and W inputs of the FIFO 
with an internal synchronous state ma- 
chine. It configures the SRAM array as a 
virtual dual-port memory, and maintains 
read and write address counters. Flag logic 
and reset circuitry are incorporated in the 
controller. 

The CYM4241 is pinout-compatible with 
the CYM4210 and CYM4220 FIFO mod- 
ules. The CYM4241 pin arrangement is 
compatible with Cypress’s CY7C428 and 
C Y7C432 monolithic FIFOs. 



RAMFIFO is a trademark of Cypress Semiconductor, Inc. 


9-169 





CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


CYM4241 


Selection Guide 



4241-85 

4241-100 

Frequency (MHz) 

7.5 

6.5 


85 

100 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature^ - 40° C to +125°C 

Ambient Temperature with 

Power Applied 0°Cto+70°C 

Supply Voltage to Ground Potential - 0.3V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.3V to V CC +0.3V 

Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

4241 

Units 

Min. 

Max. 

VoH 

Output HIGH Voltage 

Vcc = Min., Ioh “ “ 6.0 niA 

mm 


V 

V 0 L 

Output LOW Voltage 

Vcc = Min., Iol = 6.0 mA 


0.4 

V 

VlH 

Input HIGH Voltage 


mm 


V 

VlL 

Input LOW Voltage 



mu 

worn 

Iix 

Input Leakage Current 

GND < V t < V CC 

- 10 

+10 

\iA 

!oz 

Output Leakage Current 

R> V,H, GND < Vo ^ Vcc 

- 10 

+10 

pA 

Icc 

Operating Current 

Vcc — Max., Iout = 0 mA 


250 

mA 

W 2 ^ 

Short Circuit Current 

Vcc = Max., Vqut = Vcc 

25 

mm 

mA 

V CC - Max., Vqut = GND 


warn 

mA 


Capacitance^] 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Cin 

Input Capacitance 

T a = 25°C, f = 1 MHz, 

Vcc = 5V 

7 

pF 

Cqut 

Output Capacitance 

7 

eE 


Notes: 

1. Unpowered. 3. Tfested initially and after any design or process changes that may affect 

2. Not more than one output should be shorted at one time. Duration of these parameters, 
the short circuit should not exceed 30 seconds. 


DC Input Voltage - 0.3V to Vcc + 0.3V 

Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto + 70°C 

5V ± 5% 


AC Test Loads and Waveforms 

R1 595Q 


5V o— 
OUTPUTO- 


R1 595Q 


30 pF 

INCLUDING _L 
JIG AND ~ 
SCOPE (a) 


R2 

232Q 



Equivalent to: 


THEVENIN EQUIVALENT 
167Q 


OUTPUT o- 


-o 1.4V 


3.0V 

GND 


ALL INPUT PULSES 


/ 

) =f 1< 

< 5 ns -*4 U 


90% 

10% 

k- 





^5 ns 
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PRELIMINARY CYM4241 


Switching Characteristics Over the Operating Range 


Parameters 

Description 

4241-85 

4241-100 

Units 

Min. 

Max. 

Min. 

Max. 

tRC 

Read Cycle Time 

130 


150 


ns 

*A 

Access Time 


85 


100 

ns 

*RR 

Read Recovery Time 

45 


50 


ns 

tpR 

Read Pulse Width 

85 


100 


ns 

*LZR^ 

Read LOW to Low Z 

3 


3 


ns 

*DVR 

Read HIGH to Data Valid 

3 


3 


ns 

*HZR^ 

Read HIGH to High Z 


20 


20 

ns 

twc 

Write Cycle Time 

130 


150 


ns 

tpw 

Write Pulse Width 

85 


100 


ns 

tHWZ f4 ^ 

Write HIGH to Low Z 

10 


10 


ns 

t\VR 

Write Recovery Time 

45 


50 


ns 

tSD 

Data Set-Up Time 

20 


20 


ns 

*HD 

Data Hold Time 

5 


5 


ns 

*MRSC 

MR Cycle Time 

130 


150 


ns 

tpMR 

MR Pulse Width 

85 


100 


ns 

tRMR 

MR Recovery Time 

45 


50 


ns 

tRPW 

Read HIGH to MR HIGH 

85 


100 


ns 

tWPW 

Write HIGH to MR HIGH 

85 


100 


ns 

tEFL 

MR to EF LOW 


85 


100 

ns 

tFFH 

MR to FF HIGH 


85 


100 

ns 

tREF 

Read LOW to EF LOW 


85 


100 

ns 

tRFF 

Read HIGH to FF HIGH 


85 


100 

ns 

tWEF 

Write HIGH to EF HIGH 


85 


100 

ns 

*WFF 

Write LOW to FF LOW 


85 


100 

ns 

tRAE 

Effective Read from Write HIGH 


80 


95 

ns 

*RPE 

Effective Read Pulse Width After EF HIGH 

85 


100 


ns 

l WAF 

Effective Write from Read HIGH 


80 


95 

ns 

tWPF 

Effective Write Pulse Width After FF HIGH 

85 


100 


ns 


Notes: 

4. Guaranteed by design. Not tested in production. 
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CYM4241 


Switching Waveforms 

Aynchronous Read and Write Timing Diagram 



Last Write to First Read Full Flag Timing Diagram 



Last Read to First Write Empty Flag Timing Diagram 
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SEMICONDUCTOR 


PRELIMINARY 


CYM4241 


Architecture 


The CYM4241 RAMFIFO® module is an array of 65,536 words 
of 9 bits each. It combines high-speed static RAMs with propri- 
etary FIFO controller circuitry and a high-speed crystal oscillator. 
The controller includes read and write logic, read and write count- 
ers, flag/reset logic, state machine, and other support circuitry. It 
configures the 64K word by 9-bit SRAM array as a virtual dual- 
port memory. 

Resetting the FIFO 

Upon power-up, the FIFO must be reset with a master reset (MR) 
cycle. This causes the FIFO to enter the empty condition signified 
by the empty flag (EF) being LOW and full flag (FF) resetting to 
HIGH. Read (E) and write (W) m ust be HIGH tRFw/twPW before 
and tRMR after the rising edge of MR for a valid reset cycle. 

Writing Data to the FIFO 

The availability of an empty location is indicated by the HIGH 
state of the full flag (FF). A falling edge of write (W) initiates a 
write cycle. Data appearing at the inputs (Do through Ds) tsD be- 
fore and tHD after the rising edge of W will be stored sequentially 
in the FIFO. 

The empty flag (EF) LOW-to-HIGH transition occurs twEF after 
the first LOW-to-HIGH transition on the write clock of an empty 


FIFO. The full flag (FF) goes LOW on the falling edge of W during 
the cycle in which the last available location in the FIFO is written, 
prohibiting overflow. FF goes HIGH tRFF after the completion of 
a valid read of a full FIFO. 

Reading Data from the FIFO 

The falling edge of read (E) initiates a read cycle if the empty flag 
(EF) is not LOW. Data outputs (Qo through Qg) are in a high-im- 
pedance condition between read operations (R HIGH) or when 
the FIFO is empty. The falling edge of E during the last read cycle 
before the empty condition triggers a HIGH-to-LOW transition of 
EF, prohibiting any further read operations until twEF after a valid 
write. 

Expansion Mode 

FIFOs can be expanded in width to provide word widths greater 
than 9 bits in increments of 9 bits. During width expansion mode all 
control line inputs are common to all devices, and flag outputs 
from any device can be monitored. 

The CYM4241 cannot be expanded in depth. 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

85 

CYM4241PD-85C 

PD07 

Commercial 

100 

CYM4241PD- 100C 

PD07 

Commercial 


Document#: 38-M-00037 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 


CYPRESS 
SEMICONDUCTOR 


DRAM Controller Module 


Features 

• 4-megabyte to 1-gigabyte capacity 

• 32- or 64-bit bus interface (M7232 
only) 

• 32- or 64-bit EDC versions 

— 1-bit correct; 2-bit detect 

• Multiplexed or non-multiplexed bus 

• i486, i860, 68040, 88110, SPARC, and 
MIPS compatible 

• Synchronous bus interface 

• 25-, 33-, 40-, and 50-MHz versions 

• Error-logging facilities 

• Cache line fill burst support; posted 
writes 

• Cache line write-back support; write 
FIFO 

• High performance 

— 20-ns writes 

— 160-, 20-, 60-, 20-ns burst 
read/80-ns DRAMs 

• Automatic refresh with scrubbing 

• Multiprocessor compatible 
— Inhibited reads and writes 
— Reflective reads 

— Reads for ownership 


• Bus parity generation and checking 

• Very small size 

Functional Description 

The CYM7232 and the CYM7264 consist 
of a full-function DRAM controller and a 
pipelined/FIFO data multiplexer/demulti- 
plexer with error correction for cache- 
based, uniprocessor, and multiprocessor 
systems memory control. The CYM7232 
performs 32-bit Error Detection and Cor- 
rection (EDC) while CYM7264 performs 
64-bit EDC. They both connect to the sys- 
tem bus through a 64-bit-wide data bus, 
and a 36-bit wide address bus. The 
CYM7232 also supports 32-bit system 
buses. The bus transfer control signals sup- 
port i486, i860, 68040, 88110, SPARC 
MBus, MIPS R4000, or other interfaces. 
The controller module interfaces to the 
DRAM array through a 16-byte-wide data 
bus plus check bi ts, a 12-bit row/col umn 
address bus, four RAS outputs, four CAS 
outputs, and four read/write control lines. 


During write operations, data passes from 
the system bus through a FIFO array that 
acts as an incoming queue. Writes occur at 
the system bus speed until the FIFO is full 
(sixteen 64-bit words). The FIFO supports 
cache-line copy-back and fill operations, 
reducing system bus traffic to a minimum. 
The module supports posted writes, by sus- 
pending the actual write to DRAM until 
the cache-line read is completed during 
cache-line write-back. This speeds cache- 
line fill operations. The module pipelines a 
16-byte-wide DRAM access into the data 
path for EDC, and multiplexes the data to 
the system bus during reads. This supports 
high-speed burst line fills with error cor- 
rected data. Reads and writes may be in- 
hibited for multiprocessor support. Inhib- 
ited reads may be turned into reflective 
reads, and inhibited writes may be turned 
intoreads-for-ownership. 


9 



ADDRESS 


RAS/CAS 


DRAM 
R/w ARRAY 


UPPER 64 DATA BITS 
AND CHECK BITS 


LOWER 64 DATA BITS 
AND CHECK BITS 


M7232- 1 
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Overview 

Cypress Semiconductor offers two DRAM control sub-system 
module types: the CYM7232, which supports 32-bit EDC, and the 
CYM7264, which supports 64-bit EDC. The modules are very sim- 
ilar in functionality and architecture, with minor differences to sup- 
port the EDC variation. Both modules support four blocks of 
DRAMs for a total capacity of 1 gigabyte of data storage. The 
CYM7232 divides the memory blocks into four 32-bit-wide data 
banks, each with 7 check bits, which provide a 156-bit-wide data 
path to the DRAM array. The CYM7264 divides the memory 
blocks into two banks of 64-bit-wide data, each with 8 check bits, 
for a total DRAM interface of 144 bits. 

The CYM7232 can be programmed and wired for use with 32-bit 
system buses, and the operation is very similar to use in 64-bit sys- 
tems. 

The modules support multiplexed address/data buses as well as 
separate address and data buses for applications such as the 
SPARC MBus architecture. This datasheet includes a detailed 
MBus Operation section. 

The modules are offered in high-speed and standard speed ver- 
sions. The high-speed version may be programmed for 100 MHz 
DRAM timing resolution, while the standard speed version may be 
programmedfor 80 MHz DRAM timing resolution. 

System Bus Modes 

The modules include selectable bus modes that support a variety of 
processors and cache controllers. Programmability includes the 
byte-ordering protocol (big endian/little endian); burst length is 
configurable for SPARC MBus, 88K or 68040 SIZE, or i486 and 
i860 byte enables. A data strobe initiates the bus handshake for sys- 
tems where the bus master must indicate when it can supply or ac- 
cept data; bus acknowledge signals are programmable to be early 
(active in the bus cycle preceding the data) or normal (active in the 
cycle in which the data transfer takes place). The early modes sup- 
port the Motorola 88Kfamily of microprocessors. Otherprogram- 
mable options allow optimization of the acknowledge timing to the 
systemrequirements. 

General Description of Bus Transactions 

The fully synchronous bus interface uses the rising edge of the sys- 
tem bus clock. Every system transaction has an address/control 
phase and one or more data phases. 

Address Phase 

During the address/control phase, which is specified by the asser- 
tion of the Address Strobe for one bus clock cycle, the address and 
nature (size and type) of the transaction is supplied over the system 
bus to the module. 

Data Phase 

During the data phase, which is specified by the assertion of the 
data strobe for one or more bus clock cycles, one or more data 
words is transferred over the system bus. 

Data Write 

The module supports four different write modes. Data strobe will 
be interpreted differently depending on the mode. Data strobe 
may be permanently asserted, asserted one clock early, or in 
real-time. Systems using Real-Time Data Strobe mode must moni- 
tor the Bus Request/FIFO Empty output and postpone data strobe 
assertion until the write FIFOs are empty. These systems do not re- 
quire bus acknowledges since the FIFOs are empty when the data 
phase begins. The module will not respond with bus acknowledge 


(real-time data strobe case) or will assert bus acknowledge one 
cycle before, or during the same cycle, as the data transfer. 

Write Data Flow 

During system bus writes and reflective read operations, two iden- 
tical sets of FIFOs buffer the incoming data. One set for use during 
normal write transactions, and the second set for use exclusively 
duringreflective read transactions. In the CYM7232, each set con- 
tains four FIFOs that are 32 bits wide by 8 words deep. In the 
CYM7264, each set contains two FIFOs that are 64 bits wide by 8 
wordsdeep. During writes, the module demultiplexes the incoming 
data into the appropriate FIFO according to the address and burst 
order. As soon as the required data falls through the FIFOs, a write 
to DRAM commences. This process continues until completion of 
the burst. When the inhibit signal and transform cycle inputs are 
asserted during a read, the module demultiplexes the write data 
into the appropriate reflective FIFO. These FIFOs operate in an 
identical fashion to the normal write FIFOs. 

During writes to DRAM, the module appends the demultiplexed 
data with associated error detection and correction check bits. For 
the 32-bit EDC version, the demultiplexed data word consists of 
four sets of 32 data bits plus their 7 associated error check bits for 
a total of 156 bits. For the 64-bit EDC version, the data word con- 
sists of two sets of 64 data bits plus their 8 associated error check 
bits for a total of 144 bits. 

Data Phase Read 

During read operations the module suspends data transfer until 
two clocks after the assertion of data strobe and the closing of the 
snoop window, whichever occurs last. The data transfer continues 
at the system bus speed. In systems where the master does not reg- 
ulate the data flow, data strobe may be permanently asserted. 

The module offers options for both early and real-time bus ac- 
knowledge for reads. Three read submodes in the Real-Time Bus 
Acknowledgemode allow different performance selections for the 
acknowledge. The acknowledge may be asserted early in the data 
phase cycle by ignoring the error status of the data; early in the data 
phase but with an additional wait state to allow propagation of the 
data through the error correction logic; or without await state but 
later in the cycle to permit data error status determination for slow- 
er bus clocks. 

Read Data Flow 

The module reads 128 bits of data and the corresponding EDC 
checkbits in parallel from the DRAM. The data then passes simul- 
taneously through parallel error correction circuitry to amultiplex- 
er that selects the corrected or uncorrected data. The module ap- 
pends parity to the data and routes it to the system bus. The 
CYM7232 transfers the data in 32-bit packets, and the CYM7264 
transfers 64-bit packets, which makes the CYM7264 incompatible 
with 32-bit system buses. 

Burst Last 

The module allows any read or write burst transaction to terminate 
prematurely with the assertion of Burst last. 

Data Alignment 

The data path portion of the module contains data buffers and de- 
multiplexers on writes and multiplexers and error correctors on 
reads. The bus interface is 64 data bits wide and the DRAM inter- 
face is 128 data bits wide. 

Bus Alignment 

All data flowing between the DRAM controller and the system 
data bus is assumed to be aligned to the bus width. When a system 
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bus transaction crosses aligned boundaries, the processor or cache 
controller must split the transaction into multiple operations and 
issue an address phase for each portion. The misaligned transac- 
tions cannot, therefore, be bursts. 

DRAM Alignment 

The DRAM controller stores data into memory on 128-bit aligned 
boundaries. Transactions over the system bus of 16 bytes or less are 
assumed to be aligned within a 128-bit DRAM page. This implies 
that a single DRAM transaction will be associated with bus trans- 
actions of 16 bytes or less. Burst transactions exceeding 16 bytes 
may be misaligned to the DRAM storage boundary. Such transac- 
tions will involve transfers of 4, 8, or 12 bytes between controller 
and DRAM during the first cycle of the burst (i.e., not all DRAM 
banks will be involved in the first data transfer). The DRAM ad- 
dress will wrap around within the burst boundary as more data is 
transferred.The final data transfer will include the bank(s) omitted 
during the first cycle of the DRAM transfer. The nature of the mis- 
alignment will depend on the defined burst order (i.e., sequential 
or Intel). 

I/O Operations 

The internal command and status registers are accessed through 
I/O transactions. The ID inputs select between Memory, I/O trans- 
actions, or the Indirect Address register. The Indirect Addressreg- 
ister points to the desired command and status I/O registers. I/O 
read and write transactions follow the same bus acknowledge and 
data strobe protocols as memory operations. 

I/O operations maybe inhibited prior to the closure of the snoop 
window. 

Multiprocessor Support 

The modules provide complete multiprocessing support. Any op- 
erationmay be inhibited or aborted, including I/O operations. 

Reflective Read Operations 

A reflective read transaction occurs when a main memory read op- 
eration is inhibited and transformed into a write. Such transactions 
can occur in a multiprocessor environment when a processor’s 
cache controller requests a line from main memory. The particular 
main memory line may be stale with the only valid copy contained 
in another processor’s snooping cache. The cache line owner will 
inhibit the main memory, and then fetch and supply the data to the 
requesting processor’s cache. Simultaneously, the data is copied 
into FIFO buffers inside the controller module for later transfer to 
DRAM. The memory read operation is thereby transformed into a 
memory write operation. 

Reads For Ownership 

The address space of a copy-back cache-based system will typically 
be partitioned into distinct regions. Some of these regions will be 
cachable and others (typically peripheral I/O registers and some 
smallportion of memory) will not be cachable. Whenever aproces- 
sor begins a write operation to a particular address location, the 
cachability status of that location must be determined. Should the 
write operation result in a miss within a cachable region of main 
memory, a line would be fetched. The DRAM controller module 
permits a write to begin into DRAM before the cachability status is 
completely determined. When the status of the address in question 
is resolved the operation can be inhibited and transformed into a 
read of a cache line. 

Write Operations 

Address Phase 

A write operation is initiated when Address Strobe (AS) is asserted 
and an address and all appropriate control signals meet the set-up 


conditions to the rising edge of CLK. This is the address phase of 
the transaction. The control signals that accompany the address 
during the address phase include SIZE and TYPE inputs. The ad- 
dress and certain control information is strobed into the Ad- 
dress-Control register in the cycle in which AS is asserted. If ad- 
dress parity check is enabled, the lowest 32 bits of the system bus 
addressis checked for byte parity. The control signals are not parity 
checked. Ifparityiserror-free, the address and other control infor- 
mation is used to initiate the requested transaction. If address par- 
ity is enabled and an address bus parity error is detected, the Ad- 
dress Bus Parity E rror (ABE) bit is set in the status register, the 
Bus Error (BERR) output is asserted, and the write operation is 
aborted. This action takes place whether or not the address is de- 
coded to address the DRAM controller. 

Data Phase 

Data placed on the bus is clocked into the Write Data FIFO on a 
rising CLK edge. The system will use DS (Data Strobe) to signal 
the onset of a write transaction. Once DS is asserted, it must re- 
main asserted throughout the bus operat ion. Th e module may re- 
spond by asserting Bus Acknowledge (BACK[2:0]) Valid Data 
Transfer code (also depends on Bus Acknowledge Mode), indicat- 
ing that it has accepted the data. If the controller cannot accept 
data immediately, Bus Acknowledge remains three-state until the 
data has been accepted. If the controller can not accept data in data 
phases after the first data acceptance, the controller returns the 
code for WAIT until the data has been accepted. The system must 
continue to assert the write data until it is acknowledged (except in 
the no acknowledge mode). If the SIZE[7:0] control indicated a 
non-burst transfer, the write transaction is terminated upon the ac- 
ceptance of the data. When SIZE[7:0] control inputs indicate a 
burst transaction, the module will continue the write transaction by 
accepting data until the transaction is terminated. The transaction 
is terminated by one or more of the fol lowing events: the bus re- 
sponds by asserting Burst Last (BLST) or the burst length indi- 
cated by SIZE or the programmed default burst length is reached. 

During the data phase, data is checked for valid parity (if data par- 
ity checking is enabled). Parity is checked over individual bytes. 
Should a data bus parity error occur, data is clocked into the Write 
Data FI FO (but is later discarded) and the Bus Error output 
(BERR) is asserted. After parity check, data flows into the Write 
Data FIFO and is subsequently written into the DRAM memory. 
When a parity error occurs, the entire word that would have been 
written to DRAM with the byte(s) incurring the parity error is dis- 
carded. The discarded word consists of bits over which the EDC al- 
gorithm is applied. It is therefore 32 (CYM7232) or 64 
(CYM7264) bits in length. Recovery schemes must consequently 
rewrite more than the byte(s) incurring the parity error. Subse- 
quent data transferred to the FIFO is written to DRAM even 
though a previous data word may have incurred a parity error. 

Burst operations are supported up to the full FIFO depth. The 
FIFO permits these operations to take place at the full bus speed. 
If the Write Data FIFO contains data from a previous write (FIFO 
not Empty), the address and control information is accepted into 
the controller’s internal Write Address register, but the data phase 
cannot begin until the previous write is completed to DRAM. 
BACK remains three-state until the FIFO is available for the new 
write.The system must use the Bus Request/FIFO Empty (BR/FE) 
output to determine if the controller is capable of accepting data 
when using the Early Bus Acknowledge Mode. 

Posted Writes 

Posted writes support fast cache line fills. A posted write is accom- 
plished by issuing the Posted Write encoding in the TYPE input 
during the address phase. The module accepts the write data as 
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usual and holds the data in the Write Data FIFO. After the next 
read transaction is completed, the actual write of the data to 
DRAM is accomplished. The posted write operation allows a cache 
controller to purge a cache line and fetch the new cache line as rap- 
idly as possible by postponing the DRAM access for the write. 
Posted writes must be followed by a read operation. 

When the address of the posted write is in the same burst address 
region as that of the following read, a memory incoherency can re- 
sult. To resolve the incoherency, the module compares the address 
of the posted write with that of the read for address bits A7 and 
higher. (A[6:0] span the longest possible burst). If the compare 
shows equal, the posted write is performed before the read. 

Byte Writes 

Single byte and partial word transfers are supported by a 
read-modify-writeDRAM memory cycle. The old word is accessed 
and combined with the new data under control of the address and 
SIZE inputs. A new set of EDC check bits is generated and the mo- 
dified data and new check bits are written back to the memory to 
complete the read-modify-write cycle. In the 32-bit EDC version, a 
read-modify-write cycle occurs for all writes less than 32 bits. In the 
64-bit EDC version, a read-modify-write cycle occurs for all writes 
less than 64 bits. 

Inhibited Write Operations 

A write operation maybe inhibited at anyti me prior to the end of 
the snoop window by asserting Inhibit, INH. When Inhibit is recog- 
nized, the module write operation is aborted and the module plays 
no further role in the bus transaction. Note that the system may 
performdata writes to the controller prior to the close of the snoop 
window and prior to the assertion of Inhibit. In these cases, the 
data will not be written to the DRAM and the write FIFO will be 
cleared upon recognition of the Inhibit. 

An inhibited write may also be converted i nto a re ad for ownership . 
This option is enabled by asserting the TRC input (Transform 
Cycle) along with the Inhibit. When Inhibit is recognized, the mod- 
ule write operation is transformed into a read operation. After In- 
hibit is recognized and before the read is completed, any data writ- 
ten to the Write FIFO is purged. 

Write Snoop Window 

Inhibits may be asserted at any time after an address phase and 
prior to the end of the snoop window. The snoop window is deter- 
mined by an internal co unter that is programmable by the system 
or by an extern al inpu t, SNW. The snoo p window source is select- 
able by driving BACK2 as an input when RSTIN is asserted. Refer 
to the signal descriptions for programming details. The write into 
the DRAM is postponed until the snoop window closes. This pre- 
vents data from an inhibited write operation from corrupting main 
memory data. Long snoop window intervals may cause perform- 
ancedegradation. 

Read Operations 

Address Phase 

A read operation begins with the address phase similar to write op- 
erations. 

Data Phase 

The DRAM interface accesses 128 data bits from the memory si- 
multaneously with their related check bits. The addressed 64-bit 
word (or the first word of the burst) is pipelined to the system bus 
and simultaneously to the error check logic. The data is accessed 
from DRAM but the transfer over the system bus is suspended un- 


til two clock cycles after the snoop window closes or two clock 
cycles after Data Strobe is asserted, whichever occurs last. The ap- 
propriate Bus Acknowledge is asserted as dictated by the selected 
modes. Byte-wide parity is appended to the data as it exits the mod- 
ule onto the system bus. 

Duringbursts, data is pipelined consecutively over the bus until the 
trans action i s terminated. Transactions maybe terminated by Burst 
Last (BLST) or when the burst length indicated by SIZE or the de- 
fault burst length is reached. Burst Last is not apipelined input and 
therefore has a longer set-up time than other inputs. Burst Last can 
only be used in systems with slower bus clock rates. 

The error detection logic generates check bits that are compared 
with the check bits from the memory. The exclusive NOR of the 
generatedcheck bits and the check bits from the memory form the 
syndrome bits. When the two sets of check bits are identical, no er- 
rors have occurred in the data. Should the comparison show a dif- 
ference, the Error Detector decodes the syndrome bits, identifying 
the type of error (single-bit correctable, double-bit detectable, or 
uncorrectablemulti-bit error) . The Error PositionDecoder creates 
a 32-bit word that is used to correct the defective bit for single-bit 
errors. 

Should the data contain an error, the appropriate status bits are set 
in the Interrupt Status register. An interrupt is generated when en- 
abled. Whenever an error occurs, the syndrome bits are saved in 
the Syndrome FIFO allowing the syndrome to be read by the sys- 
tem. This output can be used to determine which bit was defective. 
The corrected data is not written back into the memory array but is 
corrected later as part of the refresh/scrubbing operations. 
Inhibited Read Operations 

Read operations may be inhibited. This action is required in multi- 
processor systems when a main memory read must be terminated 
to allow a snooping cache to supply data to the requesting cache. A 
read operation m aybe inhibited prior to the close of the snoop win- 
dow by asserting INH. When an Inhibit is recognized, the module 
read operation is aborted and the module plays no further role in 
the bus transaction. 

Reflective Reads 

Inhibitedreads may also be ref lective. This option is enabl ed by as- 
serting Transform Cycle (TRC) simultaneously with INH. When a 
transformed Inhibit is recogniz ed, th e mo dule read operation is 
changed into a write operation. INH and TRC must be asse rted 
within the snoop window. A fter Inh ibit is recognized, BACK and 
the Data Bus become inputs. BACK are now used as a synchronous 
write enable to strobe the bus data into the Reflective ReadFIFO. 
As the slave in the transa ction, t he snooping cache must supply 
BACK. The timing of the BACK input to strobe data into the re- 
flective FIFO is either early or real-time following the Bus Ac- 
knowledge mode selection for reads. 

The Reflective FIFO is an image of the normal Write Data FIFO 
and is devoted exclusively to reflective read operations. Upon in- 
hibit, the data bus is kept three-stated, allowing the snooping cache 
to drive the bus with the requested data. The module accepts the 
data into the Reflective Read FIFO at the full bus speed. A mecha- 
nism is required to prevent overrun of the reflective FIFO during 
consecutive transformed reads. As soon as the Inhibit is recog- 
nized, the module asserts Bus Request (BR) in order to become 
the bus master in the next address phase. The system responds with 
Bus Grant (BG). When the bus is acquired, the module asserts Bus 
Busy (BB) until the reflective FIFO data is written to the DRAM 
and the module is capable of accepting another read. Since BR 
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provides status of the availability of the reflective FIFO, the output 
may be used to delay the address phase of the next operation. 

Read Snoop Window 

As with writes, Inhibits may be asserted at any time after an address 
phase and prior to the end of the snoop window. The snoop window 
may originate from either of two sources, one internal and the oth- 
er external. On reads, the assertion of the bus acknowledge to 
transferthe data to the system is postponed until at least two clocks 
after the snoop window closes. 

I/O Operations 

Access to the internal Command and Status registers is controlled 
by the ID input. The details of the ID control are given in the Pin 
Description section. When the ID code for memory is input, all 
transactions access DRAM. The ID input can also point to the In- 
direct Address register. When the ID input specifies an I/O regis- 
ter, the Command and Status register accessed is the one pointed 
to by the Indirect Address register. The register address, position 
on the system bus, and the bit definition for each of the Command 
and Status registers is given in the Internal Registerssection. 

I/O register access follows the same Data Strobe and Bus Acknowl- 
edge modes as invoked for memory transactions with a fe w excep- 
tions. In the Real-Time Data Strobe mode for writes, the BR/FE 
output plays no role and th e transaction is acknowledged with the 
controller asserting BACK. In all writes, system bus data must be 
valid a t least o ne clock cycle before it is accepted. The controller 
delays BACK to meet this criterion. In all reads, the Real-Time Bus 
Acknowledge modes are not available. Read data is always trans- 
ferred in the second clock cycle after the snoop window closes or 
Data Strobe is asserted, whichever occurs last. 

Bus Acknowledge and Data Strobe Modes 

There are four modes of bus handshake: Early Data Strobe/Early 
Bus Acknowledge, Real-Time Data Strobe, Early Data Strobe/ 
Real-Time Bus Acknow ledge, and Mbus. These modes are invoked 
by driving the BACK pins during Reset with a specific pattern. 
Table 1 is a summary of the modes and their operation. 


Early Data Strobe / Early Bus Acknowledge Mode 

Data Strobe maybe asserted at anytime during or after the address 
phase. In Table 1 , the cycle in which Data Strobe is asserted is des- 
ignated eye le N. Data Strobe, once asserted, must remain asserted 
throughout the transaction. The FIFO may not be empty when the 
system asserts Data Strobe. If the FIFO goes empty in cycle N -I- k, 
the controller will assert Bus Acknowledge (BACK) in the cycle 
followingthe one in which the FIFO goes empty (N + k + 1). The 
controller accepts the write data in the cycle following the one in 
which it asserted Bus Acknowledge (cycle N + k + 2). If the FIFO 
is empty when the Data Strobe is asserted, thenk = 0. The control- 
ler would then assert Bus Acknowledge in the cycle following the 
one in which Data Strobe was asserted (cycle N + 1). Data is ac- 
cepted in the following cycle (N + 2). If the transfer is a burst, Bus 
Acknowledge continues to be asserted until one cycle before the 
last data transfer. 

During reads Data Strobe may occur before or after the snoop win- 
dow closes. Whichever event occurs last is designated cycle N. Data 
Strobe, once asserted, must remain asserted through out the t rans- 
action. When read data is about to become available, BACK is as- 
serted. This is designated as cycle N + k. Read data is supplied to 
the system bus in the following cycle, N + k+1 . The Bus Acknowl- 
edge code for valid data is returned even though the data may con- 
tain errors. The data is not corrected for single bit errors. The error 
status bits in the Interrupt Status register are updated two clocks 
later. An interrupt is generated if enabled. 

Real-Time Data Strobe Mode 

Writes are performed by programming the BR/FE output to in- 
clude the status of the write data FIFO. The system may begin the 
write transaction with the address phase, but may not assert Data 
Strobe until t he FIFO is known to be empty. In Table 1, the con- 
troller asserts BR/FE in cycle N. The system responds with Data 
Strobe in cycle N + k (k greater than or equal to 1) and the control- 
ler accepts the data in the same cycle. If the transaction is a burst, 
data is accepted each clock cycle thereafter until the burst is termi- 
nated. Data Strobe, once asserted, must remain asserted through- 
out the transaction. 



Thble 1. Bus Acknowledge and Data Strobe Modes 


Mode 

Write Action 

Write Cycle 

Read Action 

Read Cycle 

Early DS 

Early BACK 

System asserts DS 

N 

System asserts DS & 
closes SNW by cycle N 

N 


Cntrlr FIFO goes empty 

N+k, (k>0) 

Cntrlr asserts BACK, 
Error status ignored 

N+k 


Cntrlr asserts BACK 

N+k+1 

Cntrlr asserts DATA, 
Error status ignored 

N+k+1 


Cntrlr accepts DATA 

N+k+2 



Real-Time DS, 

No BACK 

Cntrlr asserts BR/FE 

N 

See Table 2 



Systems asserts DS, 

Cntrlr accepts DATA 

N+k(k> 1) 



Early DS, 

Real-Time BACK 

System asserts DS 

N 

See Table 2 



Cntrlr FIFO goes empty 





Cntrlr asserts BACK, 
Cntrlr accepts DATA 

N+k+1 



MBus, 

DSGnded 

System asserts AS 

N 

See Table 2 



Cntrlr FIFO goes empty 

N+k(k>0) 





N+k+1 




9-181 


MODULES 












































ADVANCED INFORMATION 


CYM7232 

CYM7264 



CYPRESS 

SEMICONDUCTOR 


Read transactions with the Real-Time Data Strobe mode invoked 
operate as described in the Real-Time Bus Acknowledge Read 
modes. 

Early Data Strobe/Real-Time Bus Acknowledge Mode 

Data is accepted one clock cycle after Data Strobe is asserted in 
this mode. Bus Acknowledge is asserted in the same cycle in which 
the data is accepted (real-time Bus Acknowledge). Referring to 
Table 1, the system asserts Data Strobe in cycle N. The FIFO goes 
empty in cycle N + k. If the FIFO is already empty, k is 0. The con- 
troller asserts Bus Acknowledge and accepts the data in the next 
cycle (N + k + 1). 

Read transactions with the Early Data Strobe mode invoked oper- 
ate as described in the Real-Time Bus Acknowledge Read modes. 

Mbus Mode 

Data Strobe is permanently asserted in Mbus mode. The controller 
operates as if it were in Early Data Strobe Mode. The system as- 
serts Address Strobe in cycle 0. The FIFO goes empty in cycle k. If 
the FIFO is already empty, k is 0. The controller asserts Bus Ac- 
knowledge and accepts the data in the next cycle (k + 1). 

Read transactions with the MBus mode invoked operate as de- 
scribed in the Real-Time Bus Acknowledge Read modes. 

Real-Time Bus Acknowledge Read Modes 

For the Real-Time Data Strobe, Early Data Strobe, and Mbus 
Modes, read operations are the same. During reads for these three 
modes, the controller responds with a bus acknowledge in the same 
cycle in which the data is transferred. There are three Real-Time 
Read Bus Acknowledge modes: Mode 0, Mode 1, and Mode 2. 
Table 2 summarizes the modes. These modes are invoked by pro- 
gramming the Command register. Refer to the register descrip- 
tions for details. The timing for the read modes is illustrated m Fig- 
ures 1 and 2. 

Mode 0 is intended to be a high-performance mode for high-speed 
bus clocks. In this mode, the data bypasses the error correction cir- 
cuitry and the Bus Acknowledge is asserted as soon as the data be- 
comes available without regard to the error status of the data. Er- 
rors are still logged in the status bits. This affords maximum set-up 
time for the data and the acknowledge. Referring to Table 2, the 
system asserts Data Strobe and the snoop window closes by cycle 
N. The controller then supplies data to the bus and asserts BACK 
in cycle N + k, where k is two or greater. If the transaction is a 
burst, subsequent data may be available in the next cycle or wait 
states may be inserted depending upon the details of the pro- 
grammed DRAM timing. 
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Figure 1. Early and Normal Bus Acknowledge Modes for Reads 


Mode 1 always passes the data through the error correction circuit- 
r y and in cludes the error status of the data in the Bus Acknowledge 
(BACK [2] asserted if the data contains an uncorrectable error). 
Referring to Table 2, the system asserts Data Strobe and the snoop 
window closes by cycle N. The controller then supplies data to the 
bus and asserts BACK in cycle N 4- k, where k is two or greater. If 
the transaction is a burst, subsequent data may be available in the 
next cycle or wait states may be inserted depending upon the de- 
tails of the programmed DRAM timing. Note that since the data 
passes through the error correction circuitry, the data and the Bus 
Acknowledge may not meet required set-up times to the clock in 
highest-speedbus clock systems. 

Mode2 always passes the data through the error correction circuit- 
ry and in cludes the error status of the data in the Bus Acknowledge 
(BACK [2] asserted if the data contains an uncorrectable error). 
Referring to Table 2, the system asserts Data Strobe and the snoop 
window closes by cycle N. The controller then supplies data to the 
bus and asserts BACK in cycle N + k, where k is three or greater. 
If the transaction is a burst, subsequent data may be available in the 
next cycle or wait states may be inserted depending upon the de- 
tailsof the programmed DRAM timing. Note that since a wait state 
is inserted (k is 3 or greater), the data and the Bus Acknowledgeare 
asserted early in the cycle and afford maximum set up time to the 
clock. 
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Thble 2. Real-Time Bus Acknowledge Modes for Reads 


Mode 

Read Action 

Read Cycle 

Mode 0, Max BACK setup to clock, 

System asserts DS & 

N 

Error status ignored 

Closes SNW by cycle N 



Cntrlr asserts DATA & BACK 

DATA not corrected for errors 

N+k(k>2) 

Mode 1, Min BACK setup to clock 

System asserts DS & 

Closes SNW by cycle N 

N 


Cntrlr asserts DATA & BACK 

DATA corrected for errors 

N+k(k>2) 

Mode 2, Max BACK setup to clock, 

System asserts DS & 

N 

Wait states inserted as required 

Closes SNW by cycle N 



Cntrlr asserts DATA & BACK 

DATA corrected for errors 

N+k(k>3) 


Bus Acknowledges in Transformed Transactions 

When a read is transformed, the operation internal to the control- 
ler becomes a write. Bus Acknowledge becomes an input and is 
used as a data strobe to clock the data into the reflective FIFO on 
each data transfer. The controller will treat the data strobe derived 
from the incoming bus acknowledge as an early data strobe when 
programmed in the early bus acknowledge mode. Otherwise the 
controller assumes that the data is aligned with the corresponding 
data strobe derived from the incoming bus acknowledge. 

When a write is transformed, the operation converts to a read. In 
this case, the controller behaves according to the invoked read 
mode. 

Bus Acknowledge Timing Characteristics 

The Bus Acknowledge control signals are bidirectional and maybe 
driven by the controller or another device on the system bus. 
Therefore there are times when no device will be driving this signal 
line. At high bus speeds, pull-ups may not be sufficient to guaran- 
tee that the Bus Acknowledge line will revert in a sufficiently short 
time to the deasserted state after the controll er has ceased driving 
the line. To guarantee the state of the BACK signal lines at the end 
of a transaction, the controller first drives the outputs HIGH (deas- 
serted) in the first half of the clock cycle in which Bus Acknowledge 
is to be deasserted and then three-states these outputs in the sec- 
ond half of this clock cycle. To insure that the Bus Acknowledgesig- 
nal lines remain in the deasserted state when no device is driving 
them for long periods, pull-ups should be employed. At the begin- 
ning of a transaction cycle, Bus Acknowledgeremains three-stated 
until it is to be asse rted. Thus in the first acknowledge cycle of a 
transac tion, BACK becomes driven and asserted at the same time. 
BACK continues to be driven until the end of the transaction cycle 
and terminates as described above. 

Burst Last 

Any read or write burst transaction m aybe terminated premature- 
ly with the assertion of BLST. BLST must be asserte d durin g the 
clockcycle in which the last piece of data is transferred. BLST is not 
internallypipelined into the DRA M contr oller's input control reg- 
ister. As a result the set-up time for BLST to the clock will be great- 
er than the other control signals and it will prove more useful in 
slower bus systems (25 MHz and 33 MHz). Systems that require 
the data bus to go three-state in t he nex t cycle must also deassert 
Data Strobe (DS) when asserting BLST. 


DRAM Interface 

The DRAM array is 128 data bits wide. This data is subdivided into 
banks: 4 banks of 32 bits each for the 32-bit EDC version and two 
banks of 64 bits each for the 64-bit EDC version. Each bank in- 
cludes the associated error check bits: 7 bits for the 32-bit EDC 
version and 8 bits for the 64-bit EDC version. The DRAM array is 
dividedin depth into blocks. Each blockmay be populated with dif- 
ferent DRAM chip sizes, however, all DRAM chips in a given 
block must have the same depth. From one to four blocks may be 
populated with DRAM, however there are certain restrictions as 
given in other sections. 

The DRAM interface consists of a bidirectional data bus for each 
DRAM bank, plus a bidirectional bus for the associated error de- 
tection and correction check bits. There is also a set of bank- 
associatedwrite/rea d con trol outpu ts. The DRAM blocks are con- 
trolled by sep arate RAS and CAS control outputs. There is one 
RAS and one CAS for each block. The entire DRAM array is ad- 
dressed through one set of 12 row/column multiplexed address 
lines. The row/column partition is dictated by the DRAM that pop- 
ulates a particular block. 

DRAM Interface for the 32-Bit EDC 

The controller supports an organization of DRAM that is 156 bits 
wide (four banks each consisting of 32 bits of data plus 7 error 
check bit s) and up to fo ur bloc ks dee p. Ea ch blo ck is controlled by 
separate RAS and CAS signals (RAS[3:0], CAS[3:0]). Each Bank is 
controlledby separate read/write signals (R/W[3:0]). The DRAM 
address outputs from the controller module consists of a 12-bit 
row/column multiplexed bus. This bus is intended to drive a sym- 
metrical set of address driver devices, w hich in turn drive the 
DRAM array address lines. Timing for the RAS and CAS outputs 
as well as other DRAM related timing is programmable. A repre- 
sentation of the DRAM organization is shown in Figure 3. 

Each square in Figure 3 represents a bank of memory that is 32 data 
bits wide plus 7 check bits. A block is a column of four banks total- 
ling 128 data bits w ide plus 2 8 check bits. Each block is controlled 
by dedicated RAS and CAS signals. With 12 multiplexed row/co- 
lumn address lines, each bank can be up to 16 megabits deep. The 
row/column address multiplexing is programmable. The controller 
supports 256K-, 1M-, 4M-, and 16M-deep DRAMs. 

DRAM Interface for the 64-Bit EDC 

This controller supports an organization of DRAM that is 144 bits 
wide (two banks each consisting of 64 bits of data plus 8 error check 
bits ) and up t o four blocks deep . Eac h bloc k is controlled by sepa- 
rate RAS and CAS signals (RAS[3:0],CAS[3:0j). Each bank is con- 
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trolle dby sepa rate read/write signals (R/W[1:0]). Addressoutputs, 
RAS and CAS outputs and DRAM timing is identical to that in the 
32-bit EDC version. A representation of the DRAM organization 
is shown in Figure 4. 

Each square in Figure 4 represents a bank of memory that is 64 data 
bits wide plus 8 check bits. A block is a column of two banks total- 
ing 128 data bits w ide plus 1 6 check bits. Each block is controlled 
by dedicated RAS and CAS signals. With 12 multiplexed row/co- 
lumn address lines, each bank can be up to 16 megabits deep. As in 
the 32-bit EDC version, the row/column address multiplexing is 
programmable. The controller supports 256K-, 1M-, 4M-, and 
16M-deep DRAMs. 

DRAM Block Programming and Address Recognition 

The DRAM block population is specified through a set of fields in 
the Command register. The block population field specifies which 
Blocks are populated. For each block there are two fields that spec- 
ify the address range of the block: the address location of the block 
(Block Placement), and the address comparison mask (Block 
Mask). The type of DRAM with which the block is populated is 
specified by the Population Code. Refer to the register description 
forprogramming details. 

The Block Placement fields and the Block Mask fields are used to 
generate address compare signals which determine if the main 
memory is being addressed from the system bus. Each block com- 
parison is accomplished by doing a bit by bit exclusive OR of the 
contents of the Block Placement register with system bus address. 
The bit by bit comparisons are then masked as specified in the 
Block Mask register and finally combined to produce a compare 


CYM7232 - 32-bit EDC 

The module interface to the DRAM array is made through the sig- 
nals described below. 

DDA[31:0] - Data Bus (Bank 0) DDA[31:0] forms a 32-bit data 
bus that is connected to bank 0 in every populated block. 

DDB[31:0] - Data Bus (Bank 1) DDB[31:0] forms a 32-bit data 
bus that is connected to bank 1 in every populated block. 

DDC[31:0] - Data Bus (Bank 2) DDC[31:0] forms a 32-bit data 
bus that is connected to bank 2 in every populated block. 

DDD[31:0] - Data Bus (Bank 3) DDD[31:0] forms a 32-bit data 
bus that is connected to bank 3 in every populated block. 

EDA[6:0] - Check Bus (Bank 0) EDA[6:0] forms a 7-bit error 
check bit bus that is associated with the data on DDA[31:0]. 

EDB[6:0] - Check Bus (Bank 1) EDB[6:0] forms a 7-bit error 
check bit bus that is associated with the data on DDB[31:0]. 

EDC [6:0] - Check Bus (Bank 2) EDC[6:0] forms a 7-bit error 
check bit bus that is associated with the data on DDC[31:0]. 

EDD[6:0] - Check Bus (Bank 3) EDD[6:0] forms a 7-bit error 
check bit bus that is associated with the data on DDD[31:0]. 

ADRS [11:0] - Address Bus. ADRS is a 12-bit row/column multi- 
plexed address bus that supplies the address to the DRAM to ac- 
cess the proper 128-bit data word. The multiplexing is program- 
mable for different depths of DRAM. 

R/W[3:0] - Read/write control. R/W[3:0] are the read/write con- 
trols for the four banks of the DRAMarray. R/WO controls read/ 
write for all blocks of DDA[31:0], R/Wl controls read/write for all 
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blocks of DDB[31:0], R/W2 controls read/write for all blocks of 
DDC[31:0], and R/W3 controls read/write for all blocks of 
DDD[31:0]. 

RAS [3:0] — These signals are the four RAS outputs to control each 
block of the DRAM. 

CAS [3:0] - These signals are the four CAS outputs to control each 
block of the DRAM. 

The address bus, ADRS[11:0], RAS[3:0], CAS[3:0], and R/W[3:0] 
should be connected through a set of drivers to the appropriate 
DRAM inputs. The driver configuration is dependent upon the ca- 
pacitance that must be driven. 

The data bus, check bus, and read/write control signals are con- 
nected across the DRAM array. DDA[31:0] and EDA[6:0] are 
connected to the data I/O of all the Bank 0 DRAMs. The Bank 0 
DRAMs are the top row of DRAMs in Figure 3. R/WO is connected 
to the Write Control input of all the Bank 0 DRAMs. DDB[31:0] 
and EDB[6:0] are connected to the data I/O of all the Bank 1 
DRAMs. The bank 1 DRAMs are the second row of DRAMs. 
R/Wl is connected to the Write Control input of all the Bank 1 
DRAMs. This connection pattern continues with Banks 2 and 3. 

RASO and CASO are connected to the RAS and CAS inputs respec- 
tively of all of the DRAMs of Block 0. Block 0 is the left column of 
DRAMs in the array in Figu re 3. N ote that e ach block consists of 
Bank s 0 t hroug h 3. Similarly, RAS1 and CAS1 are connected to the 
RAS and CAS inputs respectively of all of the DRAMs of Block 1. 
This connection pattern continues through Block 3. 

CYM7264- 64-bit EDC 

The module interface to the DRAM array is made through the sig- 
nals described below. 

DDA[63:0] - Data Bus (Bank 0) DDA[63:0] forms a 64-bit data 
bus that is connected to bank 0 in every populated block. 

DDB[63:0] - Data Bus (Bank 1) DDB[63:0] forms a 64-bit data 
bus that is connected to bank 1 in every populated block. 

EDA[7:0] - Check Bus (Bank 0) EDA[7:0] forms an 8-bit error 
check bit bus that is associated with the data on DDA[63:0]. 
EDB[7:0] - Check Bus (Bank 1) EDB[7:0] forms an 8-bit error 
check bit bus that is associated with the data on DDB[63:0]. 

ADRS[11:0] - Address Bus. ADRS is a 12-bit row/column multi- 
plexed address bus that supplies the address to the DRAM to ac- 
cess the proper 128-bit data word. The multiplexing is program- 
mable for different depths of DRAM. 

R/W[1:0] - Read/write control. R/W[1:0] are the read/write con- 
trols for the two banks of the DRAMarray. R/W0 controls read/ 
write for all blocks of DD A[63 :0] , R/W 1 controls read/write for all 
blocks of DDB[63:0], 

RAS [3:0] - These signals are the four RAS outputs to control each 
block of the DRAM. 

CAS [3:0] - These signals are the four CAS outputs to control each 
block of the DRAM. 

The address bus, ADRS[11:0], RAS[3:0], CAS[3:0], and R/W[1:0] 
should be connected through a set of drivers to the appropriate 
DRAM inputs. The driver configuration is dependent upon the ca- 
pacitance that must be driven. 

The data bus, check bus and read/write control signals are con- 
nected across the DRAM array. DDA[64:0] and EDA[7:0] are 
connected to the data I/O of all the Bank 0 DRAMs. The Bank 0 
DRAMs are the top row of DRAMs in Figure 4. R/W0 is connected 
to the Write Control input of all the Bank 0 DRAMs. DDB[63:0] 


and EDB[7:0] are connected to the data I/O of all the Bank 1 
DRAMs. R/W[l] is connected to the read / write control inputs of 
all of the DRAMs of Bank 1. 

RASO and CASO are connected to the RAS and CAS inputs respec- 
tively of all of the DRAMs of Block 0. Block 0 is the left column of 
DRAMs in the array in Figure 4. No te th at eac h block consists of 
Ba nk 0 a nd Bank 1. Similarly, RAS1 and CAS1 are connected to 
the RAS and CAS inputs respectively of all of the DRAMs of Block 
1 . 

DRAM Timing 

The system bus clock rate determines the DRAM timing through 
an internal phase lock loop. The clock multipliers can be pro- 
grammedby the user to select an internal clock of 1, 2, 3, or 4 times 
the input system bus clock. Along with the multiplier selection, the 
appropriate phase lock loop is selected to generate either an 
80-MHz or 100-MHz (or 99-MHz) internal clock. This selection is 
shown in Table 3. There are two versions, — H and — S. The — H 
version permits the use of the higher clock frequency multiples for 
maximumperformance. 

Table 3. Clock Multiplier Selection and 
Required PLL Frequency 


Bus 

Clock 

(MHz) 

Clock Multiplier 
Coding 

Phase Lock 
Loop 

Frequency 
(MHz) — H 

Phase Lock 
Loop 

frequency 
(MHz)— S 

40 

01 (2x) 

80 

80 

50 

00 (2x/ lx) 

100 

50 

33 

10 (3x / 2x) 

99 

66 

25 

11 (4x/3x) 

100 

75 


The phase lock loops should be operated close to their center fre- 
quency to guarantee operation. Therefore, only the bus frequen- 
cies listed should be used. Refer to the PLL[1:0] field in the Com- 
mand register for programming details. 

DRAM timing is fully programmable through internal registers. 
The resolution of the timing is equal to the period of the internal 
clock. (This is normally twice the bus clock frequency for 40- and 
50-MHz bus speeds.) The parameters listed in Table 4 are pro- 
grammable. 


Table 4. DRAM Programmable Timing Parameters 


Parameter 

Description 

tAR 

Address to RAS assertion 

tRAM 

RAS to multiplexed address 

*MAC 

Multiplexed address to CAS 

tRAS 

RAS pulse width 

tRPR 

RAS pre-charge width 

tcp 

CAS pre-charge width 

tDC 

FIFO data delay to CAS 

tRIN 

RAS completion during non-reflective inhibit 

tENR 

Enable delay on read 

tENW 

Enable delay on write 


Refer to the timing diagrams at the end of this data sheet for the 
timing definitions. Refer to the Register Descriptions for details. 
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Refresh and Scrubbing 

Refreshrequirements vary depending on the density and organiza- 
tion of the DRAM chips in the system. However, rows must be re- 
freshedat the same interval (approximately every 15 microseconds 
the next row is refreshed). The refresh requests are generated by 
two cascaded counters. A programmable 7-bit counter divides 
CLK down to create a 1-MHz clock signal. This clock is further di- 
vided by a 4-bit, modulo 15 counter, to generate a refresh request 
every 15 [xsec. These refresh requests are synchronously arbitrated 
with memory requests. 

The Refresh Address counter is advanced by one row every refresh 
request. The column address forms the next most significant por- 
tion of the refresh address. After all rows are refreshed and 
scrubbed at the same column address, the column count advances 
and all rows are then refreshed at the next column address. The row 
and column address counters are each 12 bits long spanning 16 
Mbits. 

All four banks of a given block are scrubbed simultaneously at a 
particular address. All error correction channels in the controller 
are used in parallel (4 channels in CYM7232, 2 channels in 
CYM7264). While one of the four DRAM blocks is scrubbed, the 
other three blocks undergo normal refresh. The 2-bit Scrub Block 
counter advances after all rows and columns in a particular block 
are refreshed so that the next block can be scrubbed. A fully popu- 
lated memory using 16-Mbit devices to achieve 1-gigabyte capacity 
is scrubbed in little more than 15 minutes. When an error is de- 
tected during scrubbing operations, the correction address will be 
copied from the Refresh Address counter to the Error Location 
register. (Note that when an error occurs in a normal read opera- 
tion, the corrected data is not written back into the memory array. 
Data is corrected inside the DRAMs during scrubbing cycles only.) 
When an error occurs during refresh/scrubbing operations the re- 
fresh cycle (i.e., a read to check for errors) is turned into a scrub 
cycle (i.e., read-modify-write to correct the errors). 

Each block of memory may be populated with different sized 
DRAM components however, all banks within a given block must 
be populated with the same depth memory chip. For simplicity, the 
Refresh Address counter treats every block as if it were populated 
with DRAMs of maximum (16-Mbit) capacity. When refreshing 
smallermemories, the same address location will be scrubbed mul- 
tiple times before the counter advances to the next location. 

Refresh Modes 

There are two modes of refresh/scrubbing. The four RAS signals 
are staggered differently in each mode. Staggering prevents noise 
problems when switching current simultaneously to multiple 
blocks of DRAM. 

Staggered RAS 

The onset of each RAS signal is staggered by o ne bu s clock (four 
bus clocks over all) in the first mode. Once all RAS lines are as- 
serted a single CAS signal is selected for presentation to the 
scrubbed block of memory. The strobe signal used to enable clock- 
ing of the scrubbed data into t he co ntroller is also delayed by an 
amount equal to the staggered RAS delay. 

Mutually Exclusive RAS 

Some SIMMs are constructe d wit h multiple sections of RAS en- 
abled DRAM (i.e., common CAS lines a cross sections) The con- 
troller offers a second non-overlapping RAS refr esh m ode that 
supports these SIMMs. This is essential so that the CAS that is as- 
serted for the scrub operation will enable only the required SIMM 
section. S hould this type of DRAM SIMM be used, pairs of blocks 
would be RAS enabled during refresh or normal DRAM accesses. 


Each block pair would share a common CAS. T he co ntroller may 
be configure d to in ternally OR the appropriate CAS pairs to pro- 
duce a single C AS out put for each pair of blocks. Refresh in the 
non- overlapping RAS mode is longer than that of the staggered 
RAS refresh mode. Refer to the Register Descriptions for details. 

Initialization 

The DRAM is initialized whe n the INIT command is given. The 
DRAMs are energized with 16 RAS only cycles. All of DRAM are 
then filled with zeros and the associated error check bits. 

Diagnostic Features 

For diagnostic purposes, the DRAM error check bits may be read 
or written by the system. The error check bits may be accessed by 
reading the EDC registers at any time. The error check bit fields 
will contain the error check bits from the previous DRAM read 
cycle. Error check bits may be directly written to DRAM by first 
writing the desired check bits to the Write Check Bit register and 
then setting the appropriate control bit in the Command register. 
All subsequent DRAM writes will write the check bits from this 
register. Clearing the control bit will return the check bit source to 
the data path’s write error check bit generation circuitry. 

Bus Interface Signal Description 

D[63:0] - Data. During the data phase, D[63:0] contains the 
transactions data. 

DP[7:0] - DataParity.Duringthedataphase,DP[7:0]reflectsthe 
parity of the transaction’s data. During the address phase, DP[7:0] 
is ignored and the outputs are three-stated. Data parity is checked 
only over those bytes that are enabled. During a data phase write, 
DP[7:0] are inputs, receiving the parity as transferred across the 
bus. During a data phase read, DP[7:0] are outputs, indicating the 
parity of the data that has been applied to the bus. The parity out- 
put is enabled only when the relevant data byte is enabled. The par- 
ity outputs remain three-stated when the parity is disabled. The 
parity’ssense (i.e., odd/even and enable/disable) is specified by the 
Parity Mode bits, PM[2:0]. DP[7:0] are assigned as given in Table 5. 

liable 5. Data Parity Assignments 


Data Parity 

Data Byte 

DPO 

D[7:0] 

DPI 

D[15:8] 

DP2 

D[23:16] 

DP3 

D[31:24] 

DP4 

D[39:32] 

DP5 

D[47:40] 

DP6 

D[55:48] 

DP7 

D[63:56] 


PMD [2:0] - Parity Mode. The Parity Mode bits specify the parity 
computation algorithm and identify those signals that participate 
in the parity computation. They must be asserted during the ad- 
dress phase and held valid during the entire transaction. The parity 
mode selection is applied to both the address and data buses. These 
bits are defined below. 

PM2 

0 Odd Parity Computed 

1 Even Parity Computed 

PM1 

0 Data Parity Disabled 

1 Data Parity Computed 


9-186 





CYPRESS 

SEMICONDUCTOR 


ADVANCED INFORMATION 


CYM7232 

CYM7264 


PMO 

0 Address Parity Disabled 

1 Address Parity Computed 

A[35:0] — Address. During the address phase, the system will sup- 
ply the transaction’s address on A[35:0] and assert AS. 

AP [3:0] - Address Parity. During the address phase, the lowest 32 
bits of the transaction’s address can be checked for parity. The sys- 
tem can generate a set of parity inputs AP[3:0] that correspond to 
A[31:0]. Parity is not supported for A[35:32]. The parity’s sense 
(i.e., odd/even and enable/disable) is specified by the Parity Mode 
bits, PM[2:0]. Note that the parity mode bits also define the parity 
mode for the data bus. AP[3:0] are assigned as given in Table 6. 

Table 6. Address Parity Assignments 


Address Parity 

Address Byte 

AP0 

A[7:0] 

API 

A[15:8] 

AP2 

A[23:16] 

AP3 

A[31:24] 


TYPE [5:0] - Transaction Type. During the address phase, 
TYPE[5:0] specify the Transaction Type (see Table 7). These are 
synchronous inputs. Note that the TYPE input maybe changed on 
a transaction by transaction basis, consequently, different proces- 
sors may be mixed within the system. 

Thble 7. Type Interpretation 


Type Bits 

Data Size 

Transaction Type 

5 

4 

3 

2 

1 

0 



0 

0 

X 

X 

X 

0 

Any 

Write 

0 

X 

X 

X 

X 

1 

Any 

Read 

1 

0 

X 

X 

X 

0 

Default Burst 

Write 

1 

X 

X 

X 

X 

1 

Default Burst 

Read 

X 

X 

X 

X 

0 

X 

>. Bus Width 

Sequential Burst Order 

X 

X 

X 

X 

1 

X 

> Bus Width 

Intel Burst Order 

x~ 

X 

X 

~0~ 

IT 

x~ 

Any 

Size [3:0] are Size Bits 

0 

X 

X 

1 

X 

X 

<L Bus Width 

Size [7:0] are Byte Enables 

X 

IT 

T 

x" 

x" 

"x 

Any 

Little-Endian Bus 

X 

X 

1 

X 

X 

X 

Any 

Big-Endian Bus 

"o~ 

T 

x" 

X 

X 

0 

Any 

Posted Write 


T 

2L 

x~ 

x_ 

_0_ 

Default Burst 

Posted Write 


TYPEO - Read/Write. When 0, this bit indicates the transaction is 
a write. When 1, this bit indicates the transaction is a read. 

TYPE1 - Burst Order. Given a system bus of width N bytes (N = 
4 or 8), any transaction as specified by the SIZE input which is 
greater than N constitutes a burst. Thus transactions of double 
words (8 bytes) and larger are bursts for a 32-bit bus and transac- 
tions of 16 bytes and larger are bursts for a 64-bit bus. The maxi- 
mum burst length is 128 bytes. During bursts the lowest order bits 
of the address input are ignored. AD[1:0] are ignored for a 32 bit 
bus system and AD [2:0] are ignored for a 64 bit bus system. This is 
the alignment constraint. 

The next higher set of address inputs are loaded into a counter, 
which generates the proper address as the burst proceeds. The 
counter length is given in Table 8. The generated burst address will 


wrap around at the cache line end and complete the burst access for 
the remainder of the cache line. 


Table 8. Burst Counter Length 


Burst Length 

(bytes) 

Burst Counter Length 
for 32-Bit Bus (bits) 

Burst Counter 
Length for 64-Bit 
Bus (bits) 

8 

1 

Not Burst 

16 

2 

1 

32 

3 

2 

64 

4 

3 

128 

5 

4 


A new address, in which the burst counter serves as the lowest por- 
tion, is formed. The counter extends the length of address bits as 
shown in Table 8 and starts at AD2 for a 32-bit system bus and at 
AD3 for a 64-bit system bus. All higher address bits (above the 
counter) remain fixed throughout the burst transaction and are not 
affected by rollover of the burst counter. As an example, for a 
64-bit system bus and a SIZE of 64 bytes, the system ignores 
AD[2:0], fixing these bits at 0. AD[5:3] form the internal burst 
counter starting from the address as transferred over the system 
bus, and AD[35:6] remain fixed as originally input. This address 
generation is shown for this example in Table 9. 

Table 9. Burst Address Example 


AD[35:6] 

AD[5:3] 

AD[2:0] ! 

Fixed 

Counter 

msrnm 


When TYPE1 = 0 the burst order is sequential. Subsequent ad- 
dresses are generated by sequentially incrementing the bits of the 
addresswithin the range of the burst counter as determined above. 
After reaching the address in which all burst counter bits are ones, 
the counter wraps around to zero. Higher-order addresses remain 
feed. 

WhenTYPEl = 1 the burst counter increments in the non-sequen- 
tial fashion characteristic of Intel processors. In all other respects, 
the address for the burst is the same as that in the sequential case. 
The non-sequential burst counter algorithm extends the Intel 
scheme to any length burst. The nonsequential counting starts at 
the address specified by the address bus input. The counter bits are 
then incremented in the following fashion: 

1 . the lowest-order bit always toggles, 

2. a bit toggles only if the next lowest order bit in the counter 
is toggling for the second time (independent of its value). 

For example, if the burst counter is 3 bits in length (AD[5:3] as 
above) and begins at address 101, then the counting sequence is 

101, 100, 111, 110, 001, 000, Oil, 010 

Notice that in this counting sequence, higher-order bits change the 
least often and therefore result in a minimum number of DRAM 
page mode accesses. 

TYPE2 - SIZE Interpretation. The SIZE bits have two alternative 
interpretations. When TYPE2 = 0, the transaction length in bytes 
is given by the value of SIZE[3:0]. When TYPE2 = 1, the byte(s) 
that are enabled in the transaction are specified when their respec- 
tive size bits are asserted low (e.g., SIZE[N] means BYTE[N] par- 
ticipatesin the transaction). For elaboration see the SIZE[7:0] def- 
inition. 
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TYPE3 - Little Endian/Big Endian. Processors may define the po- 
sition of BYTE 0 on the bus in either of two ways. Either BYTE 0 
appears as the lowest byte on the bus (D[7:0] - little endian, 
TYPE3 = 0) or BYTE 0 appears as the highest byte on the bus (big 
endian - D[M:M-7], where M = Bw - 1. Bw is the bus width in 
bits, TYPE3 = 1). For elaboration see the definition of the 
SIZE[7:0] bits. 

TYPE4 - Write Posting. When TYPE4 = 1, the write data is 
posted into the Write FIFO, where it remains until the next read is 
completed. This can be used to postpone the actual DRAM write 
until after the DRAM read is completed, thereby speeding cache 
line fills. 

TYPE5 - Default Burst Mode. When TYPE5 - 0, the transac- 
tion’s size is specified by SIZE[7:0] (which are interpreted accord- 
ing to TYPE2). When TYPE5 = 1, the transaction’s size is speci- 
fied by the default burst size programmed into the Command 
register. The burst size defaults to this value regardless of TYPE5 
during reflective reads transformed into writes and writes trans- 
formedto reads for ownership. 

SIZE [7:0] - Transaction Size. During the address phase, 
SIZE[3:0] specify the number of bytes to be transferred during a 
bus transaction. These are synchronous inputs. SIZE[7:4] are an 
extended size control used to support byte enabled transfers. The 
expanded definition is compatible with i486, i860, SPARC, MIPS, 
88K and 68040 processors. The interpretation of SIZE is deter- 
mined by TYPE2 as in Table 1 0 through Table 1 6. Note that for size 
specificationsthat are larger than the system bus size, the Transac- 
tion Size specifies the internal burst address generation wrap- 
around. 


Table 10. Size Interpretation with TYPE2 = 0, 
SIZE [7:4] = XXXX 


SIZE 3 

SIZE 2 

SIZE1 

SIZE0 

Transaction Size 

0 

0 

0 

0 

Byte 

0 

1 

0 

1 

Halfword (2 Bytes) 

0 

mm 

1 

0 

Word (4 Bytes) 

0 

0 

1 

1 

Doubleword (8 Bytes) 

0 

l 

0 

0 

16-Byte Burst 

0 

l 

0 

1 

32-Byte Burst 

0 

l 

1 

0 

64-Byte Burst 

0 

l 

1 

1 

128-Byte Burst 

1 

0 

0 

0 

32-Byte Burst 

1 

0 

0 

1 

32-Byte Burst 

1 

0 

1 

0 

64-Byte Burst 

1 

0 

1 

1 

64-Byte Burst 

1 

1 

0 

0 

Doubleword (8 Bytes) 

1 

1 

0 

1 

Word (4 Bytes) 

1 

1 

1 

0 

Halfword (2 Bytes) 

1 

1 

1 

1 

Byte 


Two interpretations are offered in the above table to support 
SPARC MBus and Motorola 88K processors. 


Table 11. 64 Bit Bus Address Interpretation Size = 1 Byte 


A2 

A1 

A0 

Byte# 

Big Endian 

Little Endian 

0 

0 

0 

0 

D[63:56] 

D[7:0] 

0 

0 

1 

1 

D[55:48] 

D[15:8] 

0 

1 

0 

2 

D [47:40] 

D[23:16] 

0 

1 

1 

3 

D[39:32] 

D[31:24] 

1 

0 

0 

4 

D[31:24] 

D[39:32] 

1 

0 

1 

5 

D[23:16J 

D[47:40] 

1 

1 

0 

6 

D[15:8] 

D[55:48] 

1 

1 

1 

7 

D[7:0] 

D[63:56] 


Table 12. 64 Bit Bus Address Interpretation Size = 2 Bytes 


EX 

E9 

WZM 

Halfword# 

Big Endian 

Little Endian 

O 

O 

B 

0 

D[63:48] 

D[15:0] 

o 

a 

EB 

1 

D[47:32] 

D[31:16] 

a 

o 

B 

2 

D[31:16] 

D[47:32] 

ll 

i 

EB 

3 

D[ 15:0] 

D[63:48] 


Table 13. 64 Bit Bus Address Interpretation Size = 4 Bytes 


A2 

A1 

A0 

Word# 

Big Endian 

Little Endian 

0 

X 

X 

0 

D[63:32] 

D[31:0] 

1 

X 

X 

1 

D[31:0] 

D[63:32| 


Table 14. 32 Bit Bus Address Interpretation Size = 1 Byte 


E9 

E9 

on 

Byte# 

Big Endian 

Little Endian 

'EB 

ra 

EB 

0 

D[31:24] 

D[7:0] 

EB 

ra 

B 

1 

D[23:16] 

D[15:8] 

EB 

l 

O 

2 

D[15:8] 

D[23:16] 

EB 

l 

i 

3 

D[7:0] 

D[31:24] 


Table 15. 32 Bit Bus Address Interpretation Size = 2 Bytes 


A2 

A1 

A0 

Half- 

Word# 

Big Endian 

Little Endian 

X 

0 

X 

0 

D[31:16] 

D[15:0] 

X 

1 

X 

1 

D[15:0] 

D[31:16] 


Table 16. Size Interpretation with TYPE2 = 1 


Size[x] 

Transaction 
Big Endian 

Transaction 
Little Endian 

B 

a 

B 

a 

B 

B 

□ 

B 



□ 

B 

B 

B 

B 

B 

B 

B 

D[63:56] 

D[7:0] 

a 

B 

B 

B 

B 

B 

B 

B 

D [55:48] 

D[15:8] 

□ 

B 

B 

B 

B 

B 

B 

B 

D[47:40] 

D[23:16] 

B 

B 

B 

B 

B 

B 

B 

B 

D[39:32] 


El 

El 

B 

B 

B 

B 

B 

B 

D[31:24] 


B 

B 

B 

B 

B 

B 

B 

B 

D[23:16] 

D[47:40] 

B 

B 

B 

B 

B 

B 

B 

B 

D[15:8] 

D[55:48] 

a 

B 

B 

B 

B 

B 

B 

B 

D[7:0] 

D[63:56] 
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Processorsgenerally require their byte enable signals to be contig- 
uous. No checking is performed to distinguish invalid combina- 
tions from valid combinations. 

AS — Address Strobe. This signal is asserted by the bus master dur- 
ing the address phase of the transaction. The address and transac- 
tion attributes are strobed into the Controller Module during the 
addressphase. The address phase is one clock cycle long and is nor- 
mally followed by one or more data phases. 

DS - Data Strobe. This signal is asserted by the bus master to be- 
gin the data phase of the transaction. Data strobe is recognized in 
certain modes and can be used by the system to delay the onset of 
the transaction. If the transaction is a burst, data strobe can not be 
used to interrupt or delay individual data phases of the burst. Data 
Strobe may be permanently asserted in those applications that do 
not need this function. Refer to the section on Bus Acknowledge 
and Data Strobe Modes for details. 

BLST - Burst Last. The burst length is specified by SIZE[3:0] or 
the programmed default burst length by way of the TYPE input 
during the address phase of every transaction. BLST may be used 
by the bus master to override the default or SIZE spe cified b urst 
length by prematurely terminating the bus transaction. BLST must 
be ass erted in the same cycle as the last data transfer. Note that 
BLST is not a pipelined signal and therefore has an earlier set-up 
time than the other control signals. 

INH - Inhibit. This signal may be asserted by a cache controller in 
multiprocessin g envi ronments to abort a bus transaction already in 
progress. When INH is received before the snoop window ends, the 
operation is terminated. If the transaction is a memory read, no 
data is transferred over the system bus while the snoop window is 
open. If the transaction is a memoiy write and data has already 
been transferred , the internal FIFOs are cleared. Inhibit may be 
used to prem aturely terminate I/O operations before data is trans- 
ferred. INH should not be asserted after the snoop window closes. 

TRC — Transform Cycle. This signal, when asserted along with 
INH, transforms an inhibited read cycle into a write cycle (reflec- 
tive) or an inhibited write cycle into a read cycle (read-for-owner- 
ship) . Transformed transactions use the programmed default burst 
length and ignore the SIZE specified in the original transaction. 
The burst begins at the address specified at the transaction start. 

SNW - Snoop Window. This input may be used to define the dura- 
tion of the snoop window. Operations may be inhibited and trans- 
formed in any cycles in which this signal is asserted. As an alterna- 
tive, the duration of the snoop window may be defined by an 
internal counter. 

RSTIN - Reset In. This signal is used to reset the controller. The 
signal must last for at least four clocks. This signal is internally syn- 
chronized to the bus clock. 

BACK[2:0] - Bus Acknowledge. These signals supply the transac- 
tion acknowledge to the bus master. They are defined in Table 1 7. 
Thesesignals also receive acknowledges from the system during re- 
flective reads thereby acting as data strobes. During system reset 
BACK[2:0] act as inputs to program bus acknowledge modes and 
select the source of the snoop window signal. 

BACK[2:0] are used as inputs during Reset to select the Bus Ac- 
knowledge and Data Strobe modes as well as the so urce of the 
snoop window determination (internal counter/SNW external in- 
put). BACK[2:0] must be driven according to Table 18 and 
Table 19 when Reset is asserted to invoke the desired mode. 


Ihble 17. BACK[2:0] 


BACK2 

ERR 

BACK1 

ACK 

BACKO 

RTY 

Definition 

1 

0 

1 

Valid Data Transfer 

0 

0 

1 

Uncorrectable 

Read Error 

1 

1 

1 

Wait States 

Three-state 

Three-state 

Three-state 

Idle Cycles 


Table 18. BACK[1:0] Inputs When RSTIN is Asserted 


BACK1 

BACKO 

DS Mode 

BACK Mode 

0 

0 

MBus (DS Gnd) 

With Data 

0 

1 

Early DS(lClk) 

With Data 

1 

0 

Real-Time DS 

None (Uses BR/FE) 

1 

1 

Early DS (2 Clks) 

Early BACK (lClk) 


Table 19. BACK2 Inputs When RSTIN is Asserted 


BACK2 (SNW) 

Snoop Window Source 

0 

External 

1 

Internal 


When a read is inhibited and transformed into a write, the 
BACK[2:0] signals become inputs and are used to strobe the bus 
dat a into th e Reflective FIFO. Table 20 gives the interpretation of 
the BACK[2:0] inputs when the reflective writes are in progress. 

Table 20. BACK [2:0] Inputs as Reflective Reads are Trans- 
formed Into Writes 


BACK2 

ERR 

BACK1 

ACK 

BACKO 

RTY 

Definition 

1 

0 

1 

Valid Data Transfer 

1 

1 

1 

Idle Cycle 

All 

Other 

Modes 

Invalid 


BERR — Bus Error. This signal indicates that a parity error condi- 
tion has occurred during the address or data phase of atransaction. 
This signal is asynchronous (i.e., it will occur one cycle after the 
corresponding address par ity erro r or two cycles after the corre- 
spondingdata parity error) . BERR may be programmed to last for 
one clock cycle or until cleared. 

BR/FE - Bus Request/FIFO Empty. This signal will_be issued by 
the controller during reflective read transactions. BR from the 
main memory system should be interpreted as the highest priority 
request for bus mastership to the system’s arbiter. In this case BR/ 
FE works in conjunction with BG and BB to effect this mastership. 
Additional system bus transactions will be prevented until the on- 
going write (resulting from the reflective read) to main memory 
has completed. Systems having more elaborate protocols for ac- 
knowledging data transfers between a requesting cache and a 
cache data owner can use this signal to prevent the next transaction 
from overwriting the reflective data path inside the controller. 

This output m ay also b e programmed to include the empty status 
of the FIFOs. BR/FE will then be asserted if either the reflective 
FIFO or the normal write FIFO are not empty. When this option is 
selected BG and BB are not used. This output may be used by sys- 
tems that assess the availability of the controller before the data 
phase is initiated and pause until the controller becomes available. 
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BG - Bus Grant. This signal is asserted by the external arbiter in 
response to a BR, to indicate that the controller has been granted 
ownership of the bus. 

BB - Bus Busy. This signal is asserted by the controller for the du- 
ration of its bus ownership. The controller will acquire the bus as it 
completes the main memory write transaction during reflective 
readoperations. 

Table 21. ID [3:0] in Generic Mode 


ID3 

ID2 

ID1 

IDO 

DRAM Mode Selection 

0 

0 

X 

X 

Not Selected 

0 

1 

0 

0 

Not Selected 

0 

1 

0 

1 

I/O Registers 

0 

1 

1 

0 

Indirect Address Register 

0 

1 

1 

1 

Not Selected 

1 

X 

X 

X 

Memory 


ID [3:0] - Identification. The Identification bits are synchronous 
inputs recognized during the address phase. The ID bits are used in 
conjunction with address signals to define the nature of the bus 
transaction and select I/O registers or DRAM memory. For Mbus 
operation refer to Table 39. For the generic mode a match is re- 
quired between ID[3:0] and the fixed values shown in Table 21. 

CLK - Clock. CLK synchronizes all bus transactions. All transac- 
tions are strobed in at the rising edge of clock. 

INT - Interrupt. This signal indicates that the module has a pend- 
ing interrupt that requires service. This output remains asserted 
until the interrupting condition is cleared. 

IMD - Interface Mode. When tied LOW, the controller operates 
in the MBus mode. When tied HIGH, the controller operates in 
the generic mode. 

Pin Description 

Table 22 through Table 25 summarize the functional pin connec- 
tions of the controller module. Power and ground connections are 
not listed. 


Thble 22. Pin Descriptions 


Signal Name 


Description 

CLK 

I 

System Bus Clock: This clock is used to 
synchronize the controller’s operation to 
the system bus clock. 

BERR 

O 

Bus Error (Open Drain): Indicates that a 
parity error has occurred on the bus. 
BERRis asynchronous. 

INH 

I 

Inhibit is used to abort read and write op- 
erations. 

SNW 

I 

Snoop Window: Defines the time in which 
Inhibit can be asserted. 

TOC 

I 

Transform Cycle: This input reverses the 
sense of inhibited operations. 

TYPE[5:0] 

I 

Transaction Type: These inputs determine 
the transaction type. 

SIZE[7:0] 

I 

Transaction Size: These inputs indicate 
the size of the transaction. 

INT 

o 

Interrupt (Open Drain): This output indi- 
cates that an interrupt request is pending. 

ID[3:0] 

I 

Identification: Selects memory or internal 
registers; positions the module in the ad- 
dress space. 

BR/FE 

o 

Bus Request/FIFO Empty. Reflects the 
status of the reflective or write FIFOs . 

BG 

I 

Bus Grant. 

BB 

o 

Bus Busy. 

ADRS[11:0] 

o 

DRAM row/column multiplexed address. 


H 

DRAM read/write control.; one output 
per bank. (CYM7232only) 


H 

DRAM read/write control.; one output 
per bank. (CYM7264 only) 

RAS[3:0] 

0 

DRAM row address strobe; one per 
block. 

CAS [3:0] 

o 

DRAM column address strobe; one per 
block. 


Signal Name 

E3 

Description 

D[63:0] 

I/O 

System Data Bus: These lines are used to 
transfer data to and from the DRAM 
Module. These lines are normally three- 
stated except when a valid read cycle is in 
progress. 

DP[7:0] 

I/O 

Data Bus Parity: These signals follow the 
direction of the data bus. When the device 
is driving the data bus [read), data parity is 
generated and supplied to these pins. When 
data is entering the device, data parity is 
checked. 

PMD[2:0] 

I 

Parity Mode: These inputs specify the 
parity mode for data and address. 

A[35:0] 

I 

System Address Bus: These lines are used 
to transfer the address to the DRAM 
module. 

AP[3:0] 

I 

Address Bus Parity: These inputs are ex- 
amined for address integrity during ac- 
cesses to the device. 

AS 

I 

Address Strobe: This input is used to indi- 
cate that the bus address and control sig- 
nals are valid. It is used to enable clocking 
of the address and control information 
into the controller. 

DS 

I 

Data Strobe: This input is used to indicate 
that the data transaction is to take place. 

BLST 

I 

Burst Last: This input can be used to ter- 
minate a transaction. 

BACK[2:0] 

I/O 

Bus Acknowledge: These acknowledge 
signals output the transaction response 
back to the bus master. During reflective 
reads, these signals are inputs. During Re- 
set, act as inputs and are used to invoke 
certainmodes. 

RSTIN 

I 

Master Reset: Activating this input causes 
the module to set all control and status 
bits to their reset state. 
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Table 23. Special Function Signals 


Signal 

Name 

I/O 

Description 

TSTE 

I 

Test Enable; this input must be grounded for 
properoperation. 

TSTM 

I 

Test Mode. 

TST[2:0] 


Test Outputs. 

MCLK 

I 

Multiple Frequency Clock. Optional input if 
internal PLLs are not used. 

IMD 

"T~ 

MBus/generic interface mode select 


Table 24. DRAM Data Signals (CYM7232) 


Signal 

Name 

I/O 

Description 

DDA[31:0] 

I/O 

DRAM data bus interface, Bank 0 

EDA[6:0] 

I/O 

DRAM error check bit bus interface, Bank 0 

DDB[31:0] 

I/O 

DRAM data bus interface, Bank 1 

EDB[6:0] 

I/O 

DRAM error check bit bus interface, Bank 1 

DDC[31:0] 

I/O 

DRAM data bus interface, Bank 2 

EDC[6:0] 

I/O 

DRAM error check bit bus interface. Bank 2 

DDD[31:0] 

I/O 

DRAM data bus interface, Bank 3 

EDD[6:0] 

I/O 

DRAM error check bit bus interface, Bank 3 


Table 25. DRAM Data Signals (CYM7264) 


Signal 

Name 

I/O 

Description 

DDA[63:0] 

I/O 

DRAM data bus interface, Bank 0 

EDA[7:0] 

I/O 

DRAM error check bit bus interface, Bank 0 

DDB[63:0] 

I/O 

DRAM data bus interface, Bank 1 

EDB[7:0] 

I/O 

DRAM error check bit bus interface, Bank 1 


tem bus. The controller may be further connected for a multiplexed 
address/data bus by tying A[31:0] to D32[31:0]. 

If the system bus employs bus parity, then DPO should be tied to 
DP4, DPI tied to DP5 and so forth forming a four-bit parity nibble 
for the 32-bit system bus. 

64-Bit System Bus Connection 

The 64-bit EDC version of the controller may only be connected to 
64 bit bus systems. Address and data may be multiplexed, as in the 
32 bit case, by connecting the module’s address bus to a portion of 
its data bus. Address parity and data parity may also be shared, by 
connecting the module’s address parity bus bits to a portion of its 
data parity bus. 

Internal Registers 

Several internal registers are available to set-up the controller and 
report status to the host. Each register is spaced 16 bytes apart in 
the address space so that its contents will be accessible on D[7:0] of 
the data bus regardless of system bus width or orientation (little/big 
endian). The EDC registers are accessed as 32-bit registers. An in- 
temal8-bit indirect address register is provided to point to the indi- 
vidual I/O locations inside the controller. A register map is pro- 
vided in Table 26. 


Power and Ground Connections 

There are two sets of power and ground connections. One set is for 
the logic and I/O circuitry and is indicated by Vss and Vdd in the 
pin diagram. All Vss pins should be connected to ground and all 
Vdd pins should be connected to the +5 volt supply. There are 
separate supply connections for the internal phase lock loops. 
Vddl is the + 5 volt supply connection and Vssl is the ground con- 
nection for the phase lock loops. For superior noise immunity, 
Vssl and Vddl should be connected with independent pcb rout- 
ing. These connections should run to the power supply where it 
connects to the circuit board on which the controller module re- 
sides. 

The pinout lists several no connect (NC) pins. These connections 
should be left open. They may be used in future versions of the con- 
troller. IMD should be tied high to invoke the generic bus interface 
mode. TSTE must be grounded. 

32-Bit System Bus Connection 

The 32-bit EDC version of the controller (CYM7232) maybe con- 
nected to a 32-bit system data bus. This is accomplished by tying 
DO to D32, D1 to D33 and so forth. The SBS[1:0] field in the Com- 
mand register must also be programmed with 00 to invoke the 
32-bit system bus mode forcing the controller to multiplex read 
data onto the system bus and demultiplex write data from the sys- 
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Table 26. Register Map 


Index 

Name 

R/W 

00 H 

Command Register 0 

R/W 

01 H 

Command Register 1 

R/W 

02 H 

Command Register 2 

R/W 

03 H 

Command Register 3 

R/W 

04 H 

Command Register 4 

R/W 

05 H 

Command Register 5 

R/W 

06 H 

Reserved 


07 H 

Reserved 


08 H 

DRAM Timing 0 

R/W 

09 H 

DRAM Timing 1 

R/W 

OAH 

DRAM Timing 2 

R/W 

OB H 

DRAM Timing 3 

R/W 

OCH 

DRAM Timing 4 

R/W 

0DH 

Reserved 


OEH 

Reserved 


OFH 

Reserved 


10 H 

Block 0 Placement [7:0] 

R/W 

11 H 

Block 0 Placement [15:8] 

R/W 

12 H 

Block 1 Placement [7:0] 

R/W 

13 H 

Block 1 Placement [15:8] 

R/W 

14 H 

Block 2 Placement [7:0] 

R/W 

15 H 

Block 2 Placement [15:8] 

R/W 

16 H 

Block 3 Placement [7:0] 

R/W 

17 H 

Block 3 Placement [15:8] 

R/W 


76543210 
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Table 26. Register Map (continued) 


Index 

Name 

R/W 

76543210 

18 H 

Block 0 Mask [7:0] 

R/W 

BM0[27:20] 

19 H 

Block 0 Mask [15:8] 

R/W 

BM0[35:28] 

1AH 

Block 1 Mask [7:0] 

R/W 

BM1 [27:20] 

1BH 

Block 1 Mask [15:8] 

R/W 

BM1 [35:28] 

1CH 

Block 2 Mask [7:0] 

R/W 

BM2[27:20] 

ID H 

Block 2 Mask [15:8] 

R/W 

BM2[35:28] 

1EH 

Block 3 Mask [7:0] 

R/W 

BM3 [27:20] 

IF H 

Block 3 Mask [15:8] 

R/W 

BM3[35:28] 

20 H 

Error Location Address [7:0] 

R 

ELA[7:0] 

21 H 

Error Location Address [15:8] 

R 

ELA[15:8] 

22 H 

Error Location Address [23:16] 

R 

ELA[23:16] 

23 H 

Error Location Address [31:24] 

R 

ELA[31:24] 

24 H 

EDC Register 0 

R 


25 H 

EDC Register 1 

R 


26 H 

Reserved 



27 H 

Reserved 



28 H 

Syndrome FIFO Flags 0 

R 


29 H 

Syndrome FIFO Flags 1 

R 

See Section on Error Status Registers 

2AH 

Reserved 



2BH 

Reserved 



2CH 

Diagnostic Check Bit 0 

W 


2DH 

Diagnostic Check Bit 1 

W 


2EH 

Reserved 



2FH 

Reserved 



30 H 

Population Code 

R/W 

PN3 PN2 | PN1 | PN0 

31 H 

Bus Error 

W 

BERR Control 

32 H 

Interrupt Status Register 

R/W 

| IC 1 DBE 1 ABE 1 mew | UEW | DEW | SBW 
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Index Register 


IA[7:0] - Index Address. This register’s contents points to all oth- 
er registers inside the controller. During access to the controller’s 
internal byte wide I/O path, little endian processors should apply 
an address with A[3:0] = 0 to enable data onto D[7:0] on their sys- 
tem bus. Big-endian processors should apply an address with their 
A[3:0] = F to enable data onto D[7:0] on their system bus. Access 
to the internal registers is controlled through the ID bits. For ID3 
equal to 1, all accesses occur to memory. For ID3 equal to 0, access 
is to the internal registers: with ID[2:0] equal to 110, transactions 
are directed to the Index register, with ID[2:0] equal to 101, trans- 
actions are directed to the register pointed to by the Index register. 
For all other combinations of the ID input, the controller is not se- 
lected. ID3 functions as the Memory/IO select and the remaining 
ID inputs function as selects or chip enables. 

This register is not used in MBus mode. See MBus section for de- 
tails on writing and reading I/O registers. 

Command Registers - Write / Read 

Command Register 0 

Index 7 6 5 4 3 2 1 0 


00 H 

CIE 

RFD 

Default 

0 

7FH 


CIE - Coherent Invalidate Acknowledge Enable. When this bit is 
set HIGH it enables acknowledges to MBus Coherent Invalidate 
cycles. BACK[2:0] are generated two clocks after the address 
phase in which the TYPE bits specify this cycle. Systems requiring 
different acknowledge delays should set CIE = 0 and use an exter- 
nal PLD to generate the acknowledge. This bit should be set to 0 
when in the Generic Mode. 

RFD - Refresh Counter Divisor. These bits divide CLK down to 1 
MHz. The output of this counter is further divided by a fixed divide 
“by 15” counter, which produces the 15 microsecond refresh re- 
quests.The division factor is the load value plus 1 . For example, the 
divisor load values in decimal for the various bus clock frequencies 


are: 


24 

25 MHz 

32 

33 MHz 

39 

40 MHz 

49 

50 MHz 

Command Register 1 


Index 

7 

6 

5 4 

3 

2 1 

0 

01 H 

INIT 

WC 

SBS 

ES 

PLL 

RFT 

[Default 

0 

0 

0 

0 

0 

0 


INIT - Initialization. This bit, when set, triggers an initialization of 
the DRAM memoiy and its check bits. The contents of the memory 
are set to zero and the corresponding check bits are set. 

WC - Write Check Bits. Enables writing of the EDC check bits 
from the registers inside the data path. 

0 Write EDC check word computed from incoming data. 

1 Write EDC check word from check bit register. 

SBS[1:0] - System Bus Size. Specifies the number of data bits in 
the system bus. 

00 32 Bits 

01 64 Bits 


ES - EDC Size. Specifies the number of data bits in each EDC 
packet. 

0 32 Bits 

1 64 Bits 

PLL - Phase Locked Loop Multiplier. These bits program the 
multiplicationfactor from the incoming bus clock (CLK) to the in- 
ternal DRAM timing clock. They are defined as follows: 

PLL [1:0] Clock Multiplier 

00 X 2/X 1 -50 MHz bus 

01 X2- 40 MHz bus 

10 X 3/X 2 — 33 MHz bus 

11 X 4/X 3 — 25 MHz bus 

RFT - Refresh Test Mode* This bit must be clear for proper opera- 
tion. 


Command Register 2 

Index 7 6 5 4 3 2 1 0 


02 H 

BLP[3:0] 

BLK 

DFB 

Default 

0 

0 

0 


BLP - Block Population. These bits define which blocks are popu- 
lated. BLP[N] = 1 indicates thatBlockNispopulated.Blockpopu- 
lation must be contiguous with one exception. BLP0 and BLP2 can 
be asserted simultaneously with BLP1 and BLP3 deasserted simul- 
taneously when supporting 36- and 40-bit SIMMS populated with 
two sections of DRAM memory. 

BLK - Number of Blocks. These bits specify the total number of 
populated blocks. 0 (H) = 1 block ... 3 (H) = 4 blocks. 

DFB - Default Burst Length. This field defines the default burst 
length for cache line read/writes. The bus will execute burst trans- 
actions with this default length when the appropriate TYPE bit is 
asserted during the address phase of a transaction or when an oper- 
ation is transformed. These bits are interpreted as follows: 

DFB [1:0] Default Burst Length 

00 16 Bytes 

01 32 Bytes 

10 64 Bytes 

11 128 Bytes 

Command Register 3 


Index 

7 6 

5 4 

3 

2 

1 

0 

03 H 

RCM 

RTA 

SEN 

CAM 

RSM 

BRM 

Default 

0 

0 

0 

0 

0 

0 


RCM - Refresh Control Modes. These bits control refresh and the 
DRAM INIT process for test purposes. RCM must be set to 1 1 for 
proper operation. When asserted, RCM[0] enables refresh and 
RCM[1] enables the INIT process. (The INIT process occurs after 
DRAM energizing and fills all DRAM with 0.) 

RTA - Real-Time Bus Acknowledge Mode (Reads). The Real- 
Time Bus Acknowledge modes (RTA[1:0]) described below only 
take effect when read bus acknowledges are programmed to occur 
in real-time (not early). 

RTA[ 1 : 0] Real-time Read Bus Acknowledge Mode 

00 Mode 0. EDC status ign ored fo r BACK[2:0] assertion. Maxi- 

mum set-up time from BACK[2:0] to rising edge of system 
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clock. System bus data not corrected on reads. This mode al- 
ways used during early bus acknowledge cycles. 

01 Mode 1. EDC status incorporated into BACK[2:0] assertion. 
Erro rs corre cted in real-time to bus. Minimal set-up time 
from BACK[2:0] to rising edge of system clock. 

10 Mode 2. EDC status incorporated into BACK[2:0] assertion. 
Errorscorrected in real-time to bus. Additional wait states in- 
serted^ at selected points. Maximum set-up time from 
BACK[2:0] to rising edge of system clock. 

SEN - Scrub Enable. This bit enables scrubbing when asserted 

HIGH. 

CAM - CAS Assertion Mode 

0 CAS [3:0] independently assert ed. 

1 CAS[3:2 ] “OR ed” to produce CAS2, CAS[1:0] “ORed to 
produce CASO. This mode is provided to support some 36- 
or 40-bit-wide DRAM SI MMs that contain two r ows of 
memory with independent RAS and common CAS. 

RSM - RAS Stagger Mode (during Refresh/Scruboperations). 

0 RAS [3 :0] staggered by one bus clock. 

1 RAS[3:0] staggered to be non-overlapping (mutually exclu- 
sive in time). This mode is provided to support some 36- or 
40-bit-wide DRAM SIM Ms th at contain tw o row s of 
mem ory with independent RAS and common CAS. The 
RAS signals must be mutually exclusive when scrubbing 
these SIMMs. 

BRM - Bus Request Mode 

0 Bus arbiter ON. BR/FEassertionindicates reflective FIFO 
status only. With bus arbiter ON, BR/FE is deasserted with 
the recognition ofBus Grant (BG) and Bus Busy (BB) is as- 
serted after the B B pin go es HIGH. 

1 Bus arbiter OFF. BR/FE assertion combines write FIFO 
status and reflective F IFO sta tus (logical OR). Both FIFOs 
must be empty for the BR/FE output to be deasserte d. With 
the bus arbiter OFF, BG and BB are ignored and BR/FE 
output simply reflects the combined FIFO status. 

Command Register 4 

Index 76543210 


04 H 

PLM 

SWC 

Default 

FH 

FH 


PLM - Phase Locked Loop Mode. These bits specify which of the 
internal VCOs in the phase locked loop are enabled for test or op- 
eration. When the PLL is bypassed the DRAM timing is derived 
from the external signal MCLK. 

SWC - Snoop Window Count. This value programs the duration 
of the snoop window in bus clock cycles. The snoop window count- 
er is enabled one clock after an address phase on the bus in which 
the controller is selected. When a 0 is programmed into the counter 
the snoop window closes immediately (i.e., the cycle after the ad- 
dressphase). The window can be extended up to 16 clocks after the 
address phase appears on the bus. After power-up the counter de- 
faults to the maximum value. 

Command Register 5 


Index 

7 

6 

5 

4 

3 

2 

1 

0 

05 H 

IE 

EDC 

EDP 

EAP 

EME 

EUE 

EDE 

ESE 

Default 

0 

0 

0 

0 

0 

0 

0 

0 


IE - Interrupt Enable. This bit must be set to enable interrupts to 
the system bus. 

EDC - Enable Error Detection and Correction. Enables the cor- 
rection of single bit errors in the data path. 

EDP - Enable Data Bus Parity Interrupt. Enables the interrupt in- 
dicating that one of the data bytes has a parity error. 

EAP - Enable Address Bus Parity Interrupt. Enables the interrupt 
indicating that one of the address bytes has a parity error. 

EME - Enable Read-Modify-Wfite Multiple Error Interrupt. En- 
ables the interrupt indicating that a multiple error has occurred on 
a read-modify-write cycle. 

EUE - Enable Uncorrectable Error in Word Interrupt. Enables 
the interrupt indicating that an uncorrectable error has occurred in 
a word. 

EDE - Enable Double Bit Error in Word Interrupt. Enables the 
interrupt indicating that a double bit error has occurred in a 32- 
(64-) bit word. 

ESE - Enable Single Bit Error Interrupt. Enables the interrupt in- 
dicating that a single bit correctable error has occurred in a 32- 
(64-) bit word. 

DRAM Timing Program Registers - Write / Read 

DRAM Timing Register 0 


Index 

7 6 5 

4 

3 

2 1 

0 

08 H 

RAM 

AR 

Default 

FH 

FH 

DRAM Timing Register 1 
Index 765 

4 

3 

2 1 

0 

09 H 

RAS 

MAC 

Default 

FH 

FH 

DRAM Timing Register 2 
Index 765 

4 

3 

2 1 

0 

0AH 

CP 

RPR 

Default 

FH 

FH 

DRAM Timing Register 3 
Index 765 

4 

3 

2 1 

0 

0B H 

RIN 

DC 

Default 

FH 

FH 

DRAM Timing Register 4 
Index 765 

4 

3 

2 1 

0 

0CH 

ENW 

ENR 

Default 

FH 

FH 


All timing values are set with 4-bit values. The time intervals are 
specified to 10-ns accuracy when the internal clock is running at 
100 MHz, 12.5-ns accuracy when the internal clock is running at 80 
MHz, 13.3-ns accuracy when the internal clock is running at 75 
MHz, or 15.2-ns accuracy when the internal clock is running at 66 
MHz. Refer to the timing diagrams for elaboration. 
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DelayAVidth (ns) 


Hex Value 


0 



6 

106 

7 

121 

8 

136 

9 

152 

A 

167 

B 

182 

C 

197 

D 

212 

E 

227 

F 

242 


75 MHz 


13.3 


26.6 


40 


53.3 


66.6 


80 


93.3 


106.6 


120 


133.3 


146.6 


160 


80 MHz 


12.5 


25 


37.5 


50 


62.5 


75 

87.5 


100 


112.5 


Table 28. DRAM Timing Program^ 
1 Field I Description 



RAS to multiplexed address 


Address to RAS assertion 


RAS pulse width 


Multiplexed address to CAS 


CAS pre-charge width 


RAS pre-charge width 


RAS completion during non-reflec- 
tive Inhibit 


FIFO data delay to CAS 


Enable delay on read 


Enable delay on write 


DRAM access time (determine by 
DRAM chips) 


DRAM CAS to Output Low Z (de- 
termined by DRAM chips) 


Bus CLK period 


i 


100 MHz 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


Block 0 Placement Register 

Address 10H, BA0[27:20] (Bits 7:0) 
Address 11H, BA0[35:28] (Bits 15:8) 
15 8 7 



HNi 

BA0[35:28] 

BA0[27:20] 

Default 

00 H 

00 H 


Block 1 Placement Register 

Address 12H, BA1 [27:20] (Bits 7:0) 
Address 13H, BA1 [35:28] (Bits 15:8) 
15 8 7 


BA1 [35:28] 


00 H 


BA1 [27:20] 


00 H 


i 


Block 2 Placement Register 

Address 14H, BA2[27:20] (Bits 7:0) 
Address 15H , BA2[35:28] (Bits 15:8) 
15 8 7 



BA2[35:28] 

BA2[27:20] 

Default 

00 H 

00 H 


1 . All timings may be resolved to 1/n of tcY> where n is the phase locked 
loop multiplier (e.g. 50-MHz systems having a PLL multiplier of 2 with 
tcY = 20 ns can have DRAM timing resolutions defined to 10 ns). 
Therefore, unless the timing values are constrained, the DRAM read 
data could arrive at the data path input pipeline on a 10-ns boundary 
rather than a bus clock boundary. The controller will automatically ex- 
tend certain values that are programmed to provide data on a bus clock 
boundary, whenever necessary. 

Block Placement Registers — Write/Read 

The Block Placement registers are 1 6-bit registers. Each register is 
byte addressable only. Access of the upper and lower byte of the 
registeris through D[7:0]. 


Block 3 Placement Register 

Address 16H , BA3[27:20] (Bits 7:0) 
Address 17H , BA3[35:28] (Bits 15:8) 
15 8 7 



BA3[35:28] 

BA3[27:20] 

Default 

00 H 

00 H 


BA0, BA1, BA2, BA3 — Block Placement register. Specifies the lo- 
cation of each of the four blocks of memory in the overall memory 
map. Block N is selected when the incoming address bits A[35:20] 
match BA(N)[35:20]. Any bits in the BA(N) field can be masked 
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and therefore not considered in the comparison. Comparisons do 
not begin until the Init bit is set in the Command register. 

Block Mask Registers - Write/Read 

The Block Mask registers are 16-bit registers. Each register is byte 
addressable only. Access of the upper and lower byte of the register 
is through D[7:0]. 

Block 0 Mask Register 

Address 18H, BM0[27:20] (Bits 7:0) 

Address 19H , BM0[35:28] (Bits 15:8) 

15 8 7 0 



BM0[35:28] 

BM0[27:20] 

Default 

00 H 

00 H 


Block 1 Mask Register 

Address 1AH, BM1 [27:20] (Bits 7:0) 
Address 1BH , BM1[35:28] (Bits 15:8) 

15 8 7 0 



BM1[35:28] 

BM1[27:20] 

Default 

00 H 

00 H 


Block 2 Mask Register 

Address 1CH , BM2[27:20] (Bits 7:0) 
Address 1DH, BM2[35:28] (Bits 15:8) 

15 8 7 0 



BM2[35:28] 

BM2[27:20] 

Default 

00 H 

00 H 


Block 3 Mask Register 

Address 1EH, BM3 [27:20] (Bits 7:0) 
Address 1FH, BM3 [35:28] (Bits 15:8) 

15 8 7 0 



BM3[35:28] 

BM3[27:20] 

Default 

00 H 

00 H 


BMO, BM1, BM2, BM3 - Block Mask register. Indicates whether 
a particular bit in the Block Placement register is considered in the 
memory map address comparison. Summarizing the mask defini- 
tion: 

BM(N)[X] = 0: Ignore Bit X when comparing AD[35:20] against 
BA(N) [35:20]. N is the memory block number. 

BM(N)[X] = 1: Include Bit X when comparing AD[35:20] against 
BA(N)[35:20]. N is the memory block number. 

Error Location Register - Read Only 

The Error Location register is a 32 bit register that contains the ad- 
dress of the most recent error. This register is read only and is byte 
addressable only. All bytes appear on D[7:0]. Byte addresses are as 
follows: 

20H ELA[7:0] 

21H ELA[15:8] 

22H ELA[23:16] 

23H ELA[31:24] 


Error Location Address [31:0] 

31 0 



ELA[31:0] 

Default 

00 H 


Error Status Registers - CYM7232 

The Error Status registers provide information on errors that have 
occurred during any read operation (including scrubbing and read ■■■ 

modify write). The location of these registers on the data bus will El 
depend on the system bus configuration (32 or 64 bits). Table 29 HHi 
shows the location of data path registers for the 64-bit system 
bns.Table 30 shows the location of the same registers in the 32-bit 
system bus application. 


Thble 29. Error Status Register Map for CYM7232 with 64-Bit System Bus 


Index 

Name 

R/W 

24 H 

EDC Register 0 

R 

25 H 

EDC Register 1 

R 

26 H 

Reserved 


27 H 

Reserved 


28 H 

Syndrome FIFO Flags 0 

R 

29 H 

Syndrome FIFO Flags 1 

R 

2AH 

Reserved 


2BH 

Reserved 


2CH 

Diagnostic Check Bit 0 

W 

2DH 

Diagnostic Check Bit 1 

W 

2EH 

Reserved 


2FH 

Reserved 



63:56 55:48 47:40 39:32 31:24 23:16 15:8 7:0 






CB1 

CB0 

SYN1 

SYN0 

CB3 

CB2 

SYN3 

SYN2 




























FLO 




FL1 




























DCB0 




DCB1 
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Table 30. Error Status Register Map for CYM7232 with 32-Bit System Bus 


Index 

Name 

R/W 

31:24 

23:16 

15:8 

7:0 

24 H 

EDC Register 0 

R 

CB1 

CB0 

SYN1 

SYNO 

25 H 

EDC Register 1 

R 

CB3 

CB2 

SYN3 

SYN2 

26 H 

Reserved 






27 H 

Reserved 






28 H 

Syndrome FIFO Flags 0 

R 




FLO 

29 H 

Syndrome FIFO Flags 1 

R 




Wk£M 

2AH 

Reserved 






2BH 

Reserved 






2CH 

Diagnostic Check Bit 0 

W 




Em 

2DH 

Diagnostic Check Bit 1 

w 




DCBl 

2EH 

Reserved 






2FH 

Reserved 







EDC Registers 

The EDC Registers contain the Read Error Log FIFO and Check 
Bits fields. The registers are Read Only. The register at address 24 
appears on D[31:0] and the register at address 25 appears on 
D[63:32] when the module is connected a 64 bit system bus. For 32 
bit systems, both registers appear on D[31:0]. 

EDC Register 0 

Index 31 30 24 23 22 16 15 14 8 7 6 0 


24 H 


CB1 


CB0 


SYN1 


SYNO 

Default 


00 H 


00 H 


Undefined 


Undefined 


EDC Register 1 

Index 31 30 24 23 22 16 15 14 8 7 6 0 


25 H 


CB3 


CB2 


SYN3 


SYN2 

Default 


00 H 


00 H 


Undefined 


Undefined 


This register will appear on D[63:32] of the 64-bit system bus. 
When used in a 32-bit system bus application, this register will ap- 
pear on D[3 1:0]. 

SYNO, SYN1, SYN2, SYN3 - Syndrome Bits. These bits originate 
from the outputs of the syndrome FIFO. They reflect the EDC syn- 
drome bits on any memory read error condition (including reads, 
readbursts, scrubs, and read modify writes). The syndrome outputs 
contain valid information whenever the FIFO Flag register’s corre- 
sponding status bits indicate that the FIFOs are not empty. SYNO 
contains the syndrome values for errors in DRAM Bank 0. SYN1 
contains the syndrome values for errors in DRAM Bank 1, and so 
forth. 

CB0, CB1, CB2, CB3 - Check Bits. These bits reflect the EDC 
check bits that were present during the previous read operation. 
CB0 contains the check bits from DRAM Bank 0 for the most re- 
cent read. CB1 contains the check bits from DRAM Bankl for the 
most recent read and so forth. 

Syndrome FIFO Flag Registers 

The Syndrome FIFO Flag registers contain the full/empty status of 
the syndrome FIFOs. The registers are read only (byte addressable 
only). When the module is used in a 64-bit bus system the register 
at address 28 appears on D[7:0] and the register at address 29 ap- 
pears on D[39:32]. In 32-bit system bus operation the register at 
address 29 will appear on D[7:0]. 


Syndrome FIFO flag register 0 (32- & 64-bit system bus) 


Index 

7 6 5 4 

3 

2 

1 

0 

28H 

Reserved 

FSF1 

ESF1 

FSF0 

ESF0 

Default 

00 H 

0 

1 

0 

1 

Syndrome FIFO flag register 1 (64-bit system bus) 
Index 39 38 37 36 35 34 

33 

32 

29H 

Reserved 

FSF3 

ESF3 

FSF2 

ESF2 

Default 

00 H 

0 

1 

0 

1 

Syndrome FIFO flag register 1 (32-bit system bus) 
Index 7 6 5 4 3 2 

1 

0 

29H 

Reserved 

FSF3 

ESF3 

FSF2 

ESF2 

Default 

00 H 

0 

1 

0 

1 


ESF0, ESF1, ESF2, ESF3 - Syndrome FIFO Empty Flags. These 
bits reflect the EDC syndrome FIFO empty status. When set to 1, 
thesebits indicate that the associated FIFO is empty. ESF0 reflects 
the status of FIFO 0 which stores the syndrome values from 
DRAM Bank 0. ESF1 reflects the status of FIFO 1 which stores the 
syndrome values form DRAM Bank 1 and so forth. 
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FSF0,FSF1, FSF2, FSF3 - Syndrome FIFO Full Flags. These bits 
reflect the EDC syndrome FIFO full status. When set to 1, these 
bits indicate that the associated FIFO is full. FSFO reflects the sta- 
tus of FIFO 0 which stores the syndrome values form DRAM Bank 
0. FSF1 reflects the status of FIFO 1, which stores the syndrome 
values from DRAM Bank 1 and so forth. 

Diagnostic Check Bit Registers 


Diagnostic Check Bit Register 0 (32 & 64 bit system bus) 

Index 7 6 5 4 3 2 1 0 


2CH 

- 

DCBO 

Defaulj 

- 

00 H 


Diagnostic Check Bit Register 1 (64 bit system bus) 

Index 39 38 37 36 35 34 33 32 


2D H 

- 

DCB1 

Defaull 

- 

00 H 


Diagnostic Check Bit Register 1 (32 bit system bus) 

Index 7 6 5 4 3 2 1 0 


2D H 

- 

DCB1 

Defaull 

- 

00 H 


DCBO, DCB1: Check Bit Register - Write only. These bits can be 
written to override the check bits generated by the write polyno- 
mial generator. In a 64-bit system bus configuration, the register at 
address 2C appears on D[7:0] and the register at address 2D ap- 
pears on D[39:32] . When used in a 32-bit system bus, the register at 
address 2D will appear on D[7:0]. Data written into Diagnostic 
Check Bit register 0 will write into the check bits for DRAM Banks 
0 and 2. Data written into Diagnostic Check Bit register 1 will write 
into the check bits for DRAM Banks 1 and 3. The selection to use 
EDC computed from the write data or use the EDC as contained in 
this register is determined by bit WC in the Command register 1. 


Error Status Registers - CYM7264 

Ihble 31. Data Path Register Map for CYM7264 


Index 

Name 

R/W 

31:24 

23:16 

15:8 

7:0 

24 H 

EDC Register 0 

R 


CBO 


SYNO 

25 H 

EDC Register 1 

R 


CB1 


SYN1 

26 H 

Reserved 






27 H 

Reserved 






28 H 

Syndrome FIFO Flags 0 

R 




FLO 

29 H 

Syndrome FIFO Flags 1 

R 




FL1 

2AH 

Reserved 






2BH 

Reserved 






2CH 

Diagnostic Check Bit 0 

W 




DCBO 

2D H 

Diagnostic Check Bit 1 

W 




DCB1 

2EH 

Reserved 






2FH 

Reserved 








EDC Registers 

The EDC Registers contain the Read Error Log FIFO and Check 
Bits fields. The registers are Readonly. These registers will appear 
in D[31:0] of the system data bus as shown in Table 31. 

EDC Register 0 

Index 31 24 23 16 15 8 7 0 


24 H 


CBO 


SYNO 

Default 

Undefined 

00 H 

Undefined 

Undefined 


EDC Register 1 

Index 31 24 23 16 15 8 7 0 


25 H 


CB1 


SYN1 

Default 

Undefined 

00 H 

Undefined 

Undefined 


SYNO, SYN1 - Syndrome Bits. These bits reflect the EDC syn- 
drome bits on an error condition. SYNO contains the syndrome val- 
ues for errors in DRAM Bank 0. SYN1 contains the syndrome val- 
ues for errors in DRAM Bank 1. 


CBO, CB1 - Check Bits. These bits reflect the EDC check bits that 
were present during the previous read operation. CBO contains the 
check bits read from DRAM Bank 0. CB1 contains the check bits 
read from DRAM Bank 1. 
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Syndrome FIFO Flag Registers 


Syndrome FIFO Flag Register 0 

Index 7 6 5 4 3 2 1 0 


28 H 

Reserved 

FSFO 

ESFO 

Default 

00 H 

0 

1 


Syndrome FIFO Flag Register 1 

Index 7 6 5 4 3 2 1 0 


29 H 

Reserved 

FSF1 

ESF1 

Default 

00 H 

0 

1 


ESF0,ESF1 - Syndrome FIFO Empty Flags. These bits reflect the 
EDC syndrome FIFO Empty status. When set to 1, these bits indi- 
cate that the associated FIFO is empty. ESFO is the flag for Syn- 
drome FIFO 0 and ESF1 is the flag for Syndrome FIFO 1. 

FSFO, FSF1 - Syndrome FIFO Full Flags. These bits reflect the 
EDC syndrome FIFO full status. When set to 1, these bitsindicate 
that the associated FIFO is full. FSFO is the flag for Syndrome 
FIFO 0 and FSF1 is the flag for Syndrome FIFO 1. 

Diagnostic Check Bit Registers 


Diagnostic Check Bit Register 0 

Index 76543210 


2CH 

DCBO 

Default 

00 H 

Diagnostic Check Bit Register 1 

Index 7 6 5 4 3 2 1 0 

2DH 

DCB1 

Default 

00 H 


DCBO, DCB1 - Check Bit Register. These bits can be written to 
override the check bits generated by the write polynomial register. 
Data in DCBO is written to DRAM Bank 0 and data in DCB1 is 
written to DRAM Bank 1. The selection to use EDC computed 
from the write data or use the EDC as contained in this register is 
determined by bit WC in the Command register Byte 1. 

Population Code Register 


Index 

7 6 

5 4 

3 2 

1 0 

30 H 

PN3 

PN2 

PN1 

PNO 

Default 

0 

0 

0 

0 


PNO, PN1, PN2, PN3 - Population Code. Specifies the DRAM 
chip depth installed in all banks of Block N. The population code is 
defined as follows: 


00 256K depth (i.e. 256Kx 1 or 256Kx 4) 

01 1M depth (i.e. 1M x 1 or 1M x 4) 

10 4M depth (i.e. 4M x 1 or 4M x 4) 

11 16M depth (i.e. 16Mxl) 


BERR Control Register - Write Only 

Index 7 6 5 4 3 2 1 0 



This register controls operation of the BERR output. 

MBE - Mode Bus Error. When MBE is set, BERR remains as- 
serted till explicit ly cleared when reporting data parity errors. 
Otherwise BERR is asserted for one clock only. 

CBE - Clear Bus Error. This bit, when asserted, clears BERR 
when MBE (above) is set. 

Interrupt Status Register 


Index 

7 

6 

5 

4 

3 

2 

1 

0 

32 H 


IC 

DBE 

ABE 

MEW 

UEW 

DEW 

SBW 

Defaul : 

0 

0 

0 

0 

0 

0 

0 

0 


IC - Initialization Complete. This bit indicates initialization of the 
DRAM is complete. 

DBE - Data Parity Error. This bit indicates that a data bus parity 
error has occurred over the system bus. 

ABE - Address Parity Error. This bit indicates that an address bus 
parity error has occurred over the system bus. 

MEW - Multiple Errors in a Read-Modify-Wite. This bit indi- 
cates that multiple errors have occurred during a 
read-modify-writeoperation. 

UEW - Uncorrectable Error in a Word. This bit indicates that an 
uncorrectable error has occurred in a 32- (64-) bit word. 

DEW - Double Error in a Word. This bit indicates that a double 
bit error has occurred in a 32- (64-)bit word. 

SBW — Single Correctable Error. This bit indicates that a single 
correctable error has occurred in a 32- (64-) bit word. 

InterruptStatus register bits ISR[6:0] are latched. These interrupts 
can be cleared individually by writing the register with the desired 
bit high . Otherwise those status bits remain indefinitely, or until 
RSTIN is asserted LOW. 

Special Characteristics of I/O Registers 

The two EDC registers can be accessed with 32-bit reads over the 
system bus. All other I/O registers must be accessed by reading or 
writing a single byte at the address location shown. That byte will 
always be located at the lowest 8 bits of the system’s data bus 
(D[7:0]). Programmingregisters are read/write for diagnostic pur- 
poses. These register’s address locations are separated by 16 bytes 
to support wide system data paths. 

Syndrome Decoding 

The following tables give the decoding for the syndrome values for 
the 32 and 64 bit error detection and correction algorithms. 
Table 32 gives the syndrome decoding for the 32-bit error-detec- 
tion and correction algorithm. Table 33 gives the syndrome decod- 
ing for the 64 bit error detection and correction algorithm. In these 
two tables, U indicates a multiple (greater than 2) bit uncorrect- 
able error, D indicates a double bit error, nm indicates an error in 
data bit nm, and Cn indicates an error in check bit n. 
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Table 32. Syndrome Decoding, 32-bit EDC 
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MBus Operation 

Bus Transactions General Description 

System transactions follow the MBus specification January 31st, 
1991, Revision 1.2 (Review draft) including Level 2. Only those 
functions required of a main memory system are implemented. 
The implementation of the generic interface is an extension of the 
MBus specification adopted to an adaptable interface useable by a 
variety of processors. The descriptions of the generic interface are 
therefore applicable to MBus applications. The intent of this sec- 
tion is not to repeat the MBus specification but to identify those 
operating characteristics and functions which are invoked with the 
MBus mode selection. 

Module Connections 

The SPARC MBus is an address/data multiplexed bus therefore, 
the address and data pins of the module must be wired together. 
The controller accommodates the multiplexed bus by storing the 
address and control information that is presented during the ad- 
dress phase allowing the data on the address pins to change after 
the deassertion of the address strobe. The module connections to 
MBus are given in the following tables. Note that some module 
pins are tied together to the MBus connection. Other connections 
must be permanently tied to a HIGH or LOW level. 


Table 34. MBus Signal Translation 


Controller 

MBus 

CLK 

CLK 

D[63:0] 

MAD [63:0] 

A[35:0] 

MAD [35:0] 

TYPE[3:0] 

MAD[39:36] 

SIZE[2:0] 

MAD[42:40] 

ES 

MAS 

feA£K[2:0] 1 

■rm-rmirni’Mi 

IFIH 

MH 

Sr 

h ” MM 

Sci 

MB(1j 

BE 

MBS 

ID[3:0] 

ID[3:0] (fixed value) 

|~ Eerr 

AERR 

RSTIN 

RSTIN 

INT 

— INTOUT 


Table 35. Extra Signals in MBus 


Controller 

MBus 

IMD 

0 (MBus mode) 

TYPE[5:4] 

0 (Ignored) 

SIZE3 

0 

m 

0 

BLST 

1 

TSTE 

0 

PMD[2:0] 

0 

TRC 

tied high for non-reflective 
memory 

tied to INH for reflective 
memory 


During reset, BACK[2:0] must be driven to invoke the proper 
Mbus modes. The snoop window source must originate internally. 
Tb make these selections, BACK[2:0] must be driven to binary 100 
during JReset. Refer to Table 18 and Table 19. 

Bus Interface Signal Description 

The bus interface signal descriptions are identical to that given in 
the generic descriptions except for some minor variations and no- 
menclature. This section will present only those differences and 
highlight the nomenclature equivalences. 

Transaction Specific Control 

Transaction specific control information is contained in fields with- 
in the address as specified by MBus. These fields are given in 
Table 36. 


Table 36. Multiplexed Bus Address Subfields 


Signal Name 

Physical 

Signal 

Description 

A[35:0] 

MAD [35:0] 

Physical Address 

TYPE[3:0] 

MAD[39:36] 

Transaction Type 

SIZE[2:0] 

MAD[42:40] 

Transaction Data Size 


MAD[63:43] 

Reserved 


Parity 

Parity is not defined for MBus, however, the controller retains the 
capability to generate and check parity when configured for MBus. 

TYPE [2:0]: Transaction Type 

During the address phase, TYPE[2:0] specify the transaction type. 
TYPE[2:0] are multiplexed bus signals and are directly MBus com- 
patible. The module fully responds to Write, Read, Coherent Read, 
Coherent Write and Invalidate, and Coherent Read and Invalidate. 
The response to Coherent Invalidate cycles is programmable. If 
the Coherent Invalidate Acknowledge Enable in the Command 
register is 0, the module makes no response to these cycles. This is 
the default condition after reset. If the Coherent Invalidate Ac- 
kno wledge E nable in the Command register is 1, the module as- 
serts MRDY for Coherent Invalidate cycles but, otherwise, plays 
no role in the transaction. 


Table 37. Transaction Types 


! Type 

Data Size 

Transaction Site 

mm 

i 




BH 

you 

BB 

Any 

Write 

KB 

KB 

i 

Any 

Read 

KB 

m 

mi 

32 Bytes 

Coherent Invalidate 

KB 

l 

i 

32 Bytes 

Coherent Read 

■ 

0 

0 

Any 


■ 

0 

i 

32 Bytes 

Coherent Read & In- 
validate 

| All Other Combinations | 

Reserved 


TYPE [2:0]: Transaction Size 

During the address phase, SIZE[2:0] specify the number of bytes 
to be transferred during the data phase of the bus transaction. 
SIZE[2:0] are multiplexed bus signals and are directly MBus com- 
patible. 
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Table 38. Size Transaction 


Size2 

Sizel 

SizeO 

Transaction Size 

0 

0 

0 

Byte 

0 

0 

1 

Halfword (2 Bytes) 

0 

1 

0 

Word (4 Bytes) 

0 

1 

1 

Doubleword (8 Bytes) 

1 

0 

0 

16-Byte Burst 

1 

0 

1 

32-Byte Burst 

1 

1 

0 

64-Byte Burst 

1 

1 

1 

128-Byte Burst 


Table 39. Address Interpretation in Byte Mode (Size [2:0] =0) 


A2 

AI 

A0 

Byte# 

Bits 

0 

0 

0 

0 

D[63:56] 

0 

0 

1 

1 

D[55:48] 

0 

1 

0 

2 

D[47:40] 

0 

1 

1 

3 

D[39:32] 

1 

0 

0 

4 

D[31:24] 

1 

0 

1 

5 

D[23:16] 

1 

1 

0 

6 

D[15:8] 

1 

1 

1 

7 

D[7:0] 


MERR, MRDY, MRTY - Bus Acknowledges 

These signals supply the transaction acknowledge to the bus mas- 
ter. They are define d in the Bus Acknowle dge Tab l es and fo llow 
the MBus e ncoding . ME RR corr esponds to BA CK2, M RDY cor- 
responds to BACK1, and MRTY corresponds to BACKO. 

BR/FE - Bus Request. This signal will be issued by the controller 
duringreflective read transactions. BR from the main memory sys- 
tem should be interpreted as the highest priority request for bus 
mastership to the system’s arbiter. Additional system bus transac- 
tions will be prevented until the ongoing write (resulting from the 
reflective read) to main memory has completed. (The original 
MBus specification has no explicit mechanism for reflective main 
memories to postpone the next bus transaction while the data be- 
ing transferred between two caches is simultaneously written to 
DRAM.) 

In the MBus mode, The BRM bit in Command register 3 should be 
programmed 0 to enable the bus request hands hakin g. When this is 
done, BRisdeasserted upon the recognition of BG and is followed 
by the assertion of BB. BB remains asserted until the Reflective 
FIFO is empty. 

BG - Bus Grant. This signal is asserted by the external arbiter in 
response to a BR, to indicate that the controller has been granted 
ownership of the bus. 

BB - Bus Busy. This signal is asserted by the controller for the du- 
ration of its bus ownership. The controller will require the bus as it 
completes the main memory write transaction during reflective 
read operations. 


Table 40. Address Interpretation in Halfword mode 
(Size [2:0]=!) 


ID [3:0] - Identification. The ID field selects various configura- 
tion spaces within the MBus address space for access to the Port 



registerand other I/O registers. 

Table 43. ID [3:0] Mapping 

I MBus CONFIGURATION SPACE I ID [3:0] 


F/F000/000 H to F/FOFF/FFFF H 

0 H reserved for boot 
PROM 

F/Fl 00/0000 H to F/F1FF/FFFF H 

1H 




A2 

Al 

A0 

Byte# 

Bits 

0 

X 

X 

0 

D[63:32] 

1 

X 

X 

1 

D[31:0] 


F/Fn00/0000 H to F/Fn00/0000 H 



F/FE00/0000 H to F/FEFF/FFFF H 


I F/FF00/0000 H to F/FFFF/FFFF H 


Table 42. BACK Translation 


MERR 

MRDY 

MRTY 

Controller 

Definition 

MBus 

Definition 

0 

0 

0 

Reserved 

Retry 

0 

0 

1 

Uncorrectable 

Error 

Error3 - 
Uncorrectable 

0 

1 

0 

Reserved 

Error2 - 
Timeout 

0 

1 

1 

Reserved 

Errorl - Bus 
Error 

1 

0 

0 

Reserved 

Reserved 

1 

0 

1 

Valid Data 
Transfer 

Valid Data 
Transfer 

1 

1 

0 

Not Used 

Relinquish and 
Retry 

1 

1 

1 

Idle Cycle 

Idle Cycle 


Internal Registers 

Several internal registers are available to set up the DRAM con- 
troller and report status to the host. The register’s individual bits 
are defined in the sections describing the generic mode of opera- 
tion. The registers appear on the MBus exactly as they would in the 
64-bit bus generic mode, big-endian operation. 

When the MBus mode is invoked, the MBus Port register becomes 
accessible. Its form, content, and address are defined below. In ad- 
dition, the Command register 0 contains a control bit specific to 
MBus operation. This control bit affects the controllers response 
to MBus coherent invalidate cycles. Addressing of the internal reg- 
isters is direct in the MBus mode and therefore the index register is 
not used. The address of each register has the form (in hexadeci- 
mal) 

FFnxxOmpx 
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where n is a nibble that is compared to the input on the ID pins, x 
is a don’t care condition, and mp are the two nibbles of the indexed 
address as given in the register description s. For e xample, if 
ID[3:0] is A H, then the MBus address for the BERR Register is 
FFAxx031xH. 

MBus Port Register - 2 Bytes - Read Only 


Address 

7 

6 5 

4 

3 

2 1 

0 

FFFH 

MR 

MV 

Default 

OH 

1H 

Address 

15 

14 13 

12 

11 

10 9 

8 


FFEH 

MD 

Default 

tbd H 


MV[3:0] — Vendor Code. This specifies the vendor code for MBus 
compatible devices - 1 H for Cypress Semiconductor. 


MR [3:0] - Revision Number. This specifies the revision level for 
MBus compatible devices - OH. 

MD[7:0] - Device Number. This specifies a unique number that 
indicates the vendor specific MBus device present at this port. 

MP[31:16] — Reserved for later use. 

Specific Programming 

For MBus, there will be specific register programming to configure 
the controller for MBus operation. For convenience, specificfields 
are listed below along with the load value appropriate to MBus. 
There are other programming selections that must be made which 
are dependent upon the specific application. 

PLL[1:0] 01 40-MHzBus 

SBS[1:0] 01 64-Bit System Bus 

PLLMODE TBD 80-MHz PLL Enabled 

Timing 

Bus timing diagrams reflect generic applications, however they are 
applicable to MBus. All of the diagrams must be interpreted for 
data strobe, DS, permanently asserted. 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 40°Cto +125°C 

Supply Voltage - 0.3V to +7.0V 

Input Voltage - 3.0V to Vcc + 0.3V 

Output Voltage 0 to Vcc Volts 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 5% 


Electrical Characteristics Over the Operating Range 


Parameter 

Description 

Test Conditions 

CYM7232 

CYM7264 

Units 

Min. 

Max. 

Vcc 

Supply Voltage 


4.75 

5.25 

V 

Tamb 

Ambient Temperature 

Commercial 

0 

70 

°C 

VoHl 

Output HIGH Voltage Type 1 

Vcc = Min., Iohi = — 8.0 mA 

2.4 


V 

VOH2 

Output HIGH Voltage Type 2 

IoH2 = - 12 mA 

2.4 


V 

VoLl 

Output LOW Voltage Type 1 

Vcc = Min., Ioil = 8.0 mA 


0.4 

V 

VOH2 

Output LOW Voltage Type 2 

Ioil 2 - 12 mA 


0.4 

V 

Vffl 

Input HIGH Voltage 


2.4 

Vcc+0.3 

V 

VlL 

Input LOW Voltage 


-0.3 

0.8 

V 

IlN 

Input Leakage Current 

Vcc = Max., 0 <. Vin <. Vss 


+ 10 

\iA 

loUT 

Output Leakage Current 

Vcc = Max., Vss < Vout < Vcc 


+ 10 

\iA 

icc 

OperatingCurrent 

Outputs Open, f = f\iAX 


TBD 

mA 


Capacitance 


Parameters 

Description 

Test Conditions 

Max. 

Units 

Qn 

Input Capacitance 

Ta = 25°C, f = 1 MHz, 

Vcc = 5.0V 

TBD 

pF 

COUT 

Output Capacitance 

TBD 

pF 

Qo 

I/O Capacitance 


TBD 

pF 
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E? SEMKONDUCTOR 

Output Signals by Type 

Output 

BACK[2:0] 

BERR 

BR/FE 

~BB 

Int 

RAS[3:0] 

___ 

_____ - ~ 

DDA, DDB, DDQDDD 
EDA, EDB, EDC, EDD 
R/W[3:0] 

DP[7:0] ~ ~ 

D[63:0] 


ADVANCED INFORMATION 


CYM7232 

CYM7264 


Description 

Type 1 

Type 1 (Open Drain) 

Type 1 

Type 1 

Type 1 (Open Drain) 

Type 2 

Type 2 

Type 2 

Type 1 

Type 1 

Type 1 

Type 1 

Type 1 


Type 1 outputs are designed to drive 50-pF loads with a DC drive of 
8 mA. Type 2 outputs are designed to drive 50-pF loads with a DC 
drive of 12 mA. The open drain outputs have identical pull down 
characteristics to the two-state output of the same type. MBus 
modules are tested with 100-pF loads to guarantee compatibility 
with the MBus specification. 

AC Test Loads and Waveforms 

Output Type 1 


ALL INPUT PULSES 




5 V 

OUTPUT 


Output Type 2 



5V 

OUTPUT 



Equivalent to: THEVENIN EQUIVALENT 
125.Q, 

OUTPUT O wv O 1 .40V Type 1 


1.12V Type 2 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



Switching Diagrams 

Read 


REAL-TIME BACK CYCLE EARLY BACK CYCLE 



Not es: 

2. FESTRB is asserted here following the closure of the snoop window in 
the previous clock cycle. 

3. FES TRB woul d normally occur after t RNR plus a delay if necessary to 
align FESTRB to a bus clock boundary. FESTRB is asserted here fol- 
lowing the assertion of DS (data strobe) in the previous clock cycle. 


4. BACK rem ains thre e-stated until it is first asserted. At the end of the 
transaction, BACK is deasserted in the first half of the clock cycle and 
then three-stated. 

5. FESTRB would normally occur here after tRNR, however, it is auto- 
matically delayed by the controller to align to a bus clock boundary. 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



fjg CYPRESS 
JF SEMICONDUCTOR 


Switching Waveforms (continued) 

Write — Real-Time Bus Acknowledge/Early Data Strobe 



Notes: 

6. FESTRB is an internal signal that unclocks the FIFO. FESTRB is one 
bus clock cycle long. 

7. BLST may be internal or external 

8. The assertion of CAS (and all subsequent CAS cycles of the burst) re- 
quires 

toe to have expired 

tcp t o have expired (t 2 A > tcp ) 

After CAS asserted, FESTRB unclocks the write FIFO presenting 
the next data page to the DRAM. 

9. DS may be deasserted in any of the cycles shown. 


10. t R > t RPC + 2 MCLK 
tR>t AR + 2MCLK 

11. The assertion of CAS requires 

tcp to have expired (from previous transaction) 
tMAC have expired (ti A > tMAc) 
tpr. to have expired (tiB > tpc) 

SNW to have closed 2 bus clocks previous. 

12. ti A is measured from the rising edge of the bus clock after tRAM has 
expired. 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



' ^ CYPRESS 
^ SEMICONDUCTOR 


Switching Waveforms (continued) 
Write - Real-Time Data Strobe 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



i ! CYPRESS 

. = SEMICONDUCTOR 

Switching Waveforms (continued) 
Write - Early Bus Acknowledge 
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— 


CYM7232 

==EFji CYPRESS 

ADVANCED INFORMATION 

CYM7264 

qFMrnnNDnr’Tni? 

Switching Waveforms (continued) 

I/O Cycles - Read! 13 ] 




■■■■uni 

^■1, | 

^ | 
IHgjM 

MHpM 

^^■pn 


13. Data transfer occurs 5 clock cycles after SNW or DS whichever occurs 







CYM7232 

ADVANCED INFORMATION CYM7264 


Switching Waveforms (continued) 

Arbitration for Bus Mastership During Reflective Read 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Pre-initialization 



1 1 1 1 t mr 




NORMAL OPERATION 
REFRESH COMMENCES 

PRE-INIT 

INIT 


(WRITE ALL LOCATIONS IN 

ROW REFRESH ORDER) 



I IC BIT SET 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Reset Cycle 



Note: 

14. BACK used as input to select bus acknowledge modes and snoop win- 
dow source during reset. 
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ADVANCED INFORMATION 


CYM7232 

CYM7264 



CYPRESS 

SEMICONDUCTOR 


Switching Waveforms (continued) 
Mbus Coherent Invalidate Cycle (CIE set) 


CLK 

AS . 
MAS 

BACK[1] 
MRDY ■ 

BACK[0] 

MRTY 

BACK[2] 

0 

1 

2 

3 

4 



I 

1 







THREE-STATE 

-\ 




THREE-STATE 



s 

THREE-STATE 


| 



MERR 















CYPRESS 

SEMICONDUCTOR 


ADVANCED INFORMATION 


Ordering Information 


Ordering Code 

Package 

Type 

Operating 

Range 

CYM7232PG - HC 

PG01 

Commercial 

CYM7232PG - SC 

PG01 

Commercial 

CYM7264PG - HC 

PG02 

Commercial 

CYM7264PG - SC 

PG02 

Commercial 


Document #: 38-M-00051 


CYM7232 

CYM7264 
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INFO 


SRAMs 


PROMs 


PLDs 


FIFOs 
LOGIC 
COMM 
RISC 


MODULES 
ECL 


BUS 
MILITARY 
TOOLS 


QUALITY 


PACKAGES 




Section Contents 


' CYPRESS 
SEMICONDUCTOR 


ECL 


Page Number 


Device Number Description 

CY10E301 Combinatorial ECL 16P8 Programmable Logic Device 10-1 

CY100E301 Combinatorial ECL 16P8 Programmable Logic Device 10-1 

CY10E302 Combinatorial ECL 16P4 Programmable Logic Device 10-6 

CY100E302 Combinatorial ECL 16P4 Programmable Logic Device 10-6 

CY10E383 ECL/TTL Translator and High-Speed Bus Driver 10-11 

CY101E383 ECL/TTL Translator and High-Speed Bus Driver 10-11 

CY10E422 256 x 4 ECL Static RAM 10-17 

CY100E422 256 x 4 ECL Static RAM 10-17 

CY10E470 4096 x 1 ECL Static RAM 10-24 

CY100E470 4096 x 1 ECL Static RAM 10-24 

CY10E474 1024 x 4 ECL Static RAM 10-29 

CY100E474 1024 x 4 ECL Static RAM 10-29 

CY10E484 4096 x 4 ECL Static RAM 10-36 

CY100E484 4096 x 4 ECL Static RAM 10-36 

CY101E484 4096 x 4 ECL Static RAM 10-36 

CY10E494 16,384x4 ECL Static RAM 10-43 

CY100E494 16,384x4 ECL Static RAM 10-43 

CY101E494 16,384x4 ECL Static RAM 10-43 





Features 

• Standard 16P8 pinout and 
architecture 

— 16 inputs, 8 outputs 
— User-programmable output 
polarity 

• Ultra high speed/standard power 

— tpD — 4 ns (max.) 

— Iee — 240 mA (max.) 

• Low-power version 

— tpD = 6 ns (max.) 

— Iee = 170 mA (max.) 

• Both 10KH- and lOOK-compatible 
I/O versions available 

• Enhanced test features 

— Additional test input terms 
— Additional test product terms 

• Security fuse 


Functional Description 

Cypress Semiconductor’s PLD family of- 
fers the user the highest level of perform- 
ance in ECL programmable logic devices. 
These PLDs are developed using an ad- 
vanced STAR® bipolar process incorpo- 
rating proven Ti-Wfuses. 

The CY10E301 is lOKH-compatible and 
the CY100E301 is lOOK-compatible. 
These PLDs implement the familiar sum- 
of-products logic functions by selectively 
programming cell elements to configure 
the AND gates by disconnecting either the 
true or the complement input term. If all 
inputs are disconnected from an AND 
gate, then a logical true will exist at the out- 
put of this AND gate. An output polarity 
fuse is also provided to allow an active LOW 


to occur if this fuse is blown. A security fea- 
ture provides the user protection for the 
implementation of proprietary logic. 
When invoked by blowing the security 
fuse, the contents of the array cannot be 
accessed in the verify mode. 

The CY10E301 and CY100E301 can be 
programmed using Cypress’s QuickPro II 
or other industry-standard programming 
equipment. Programming support in- 
formation can be obtained from local 
Cypress Semiconductor sales offices. 


Logic Block Diagram Pin Configuration 


PDIP/CerDIP PLCC/CLCC 

Top View Top View 


v cc II l/OO V C C 2 o I/O I I II o 8 



Selection Guide 



10E301— 4 
100E301— 4 

10E301— 5 

10E301L— 6 
100E301L— 6 

Maximum Input to Output Propagation Delay Time (ns) 

4 

5 

6 

lEE(mA) 

Commercial 

-240 


-170 


Military 


-240 



STAR is a trademark of Aspen Semiconductor. 
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SEMICONDUCTOR 

Maximum Ratings 

(Above which the useful life maybe impaired. Exposure to abso- 
lute maximum-rated conditions for extended periods may affect 
device reliability. For user guidelines, not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage Vee to Vcc -7.0V to +0.5V 

Input Voltage Vee to +0.5V 

Output Current -50mA 

Electrical Characteristics Over the Operating Ranged 


CY10E301 

CY100E301 


Operating Range Referenced to Vcc at Ground 


Range 

Version 

Temperature 

Vcc 

Commercial 
(Standard, L) 

10E 

0°Cto+75°C 

Ambient 

-5.2V ± 5% 

Commercial 
(Standard, L) 

100E 

0°Cto+85°C 

Ambient 

- 4.5V ± 0.3V 

Military 

10E 

-55°Cto+125°C 

Case 

-5.2V ± 5% 


Parameters 


VqH 


Description 




Input LOW Voltage 
Supply Current (All 
inputs and outputs 
open) 


Input HIGH Current 


U.l.nIwJAw.BSffl 



Test Conditions 

Temperature! 2 ! 

10KH, R l = 50Q to— 2V, 

T c = -55°C 

Vin — Vih Min. orVicMax. 

t a = o°c 


T a = + 25 °c 


T a = +75°C 


T c = +125°C 

100K, R l = 50Q to — 2 V, 

Vin = Vih Min. or VicMax. 

T a = 0°Cto85°C 

10KH, R l = 50Q to— 2V, 

T c = -55°C 

Vin — Vih Min. or VicMax. 

T A = 0°C 


T a = +25°C 

T a = +75°C 

T c = +125°C 

100K, R l = 50Q to — 2 V, 

Vin = Vih Min. or V^Max. 

T A = 0°Cto85°C 

10KH 

T c =-55°C 


t a = o°c 

T a = +25°C 

T a = +75°C 

T c = +125°C 

100K 

T a = 0°Cto 85°C 

10KH 

T c = -55°C 


t a = o°c 

T a = +25°C 

T a = +75 °C 

T c = +125°C 

100K 

T a = 0°Cto 85°C 

Vin = Vih Max. 

Vin = Vil Min. (Except I/O Pins) 

Commercial L (Low Power) 

Commercial (Standard Power) 

Military 



-1950 -1450 


-1950 -1440 


mV 


1810 -1475 mV 


220 



Notes: 

1 . See AC Test Loads and Waveforms for test conditions. 


2. Commercialgrade is specified as ambient temperature with transverse 
air flow greater than 500 linear feet per minute. Military grade is speci- 
fied as case temperature. 
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CY100E301 
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Capacitance! 3 ] 


Parameters 

Description 

Min. 

TyP- 

Max. 

Units 

Qn 

Input Capacitance 


4 

8 

pF 

CqUT 

Output Capacitance 


6 

10 

pF 


AC Test Load and Waveform! 4 ’ 5 , 6 , 7 , 8 , 9 ] 


GND 



Notes: 

3. Tested initially and after any design or process changes that may affect 
these parameters. 

4. Vil = Vil Min., Vih = Vih Max. on 10E version. 

5. Vil = -1.7V, Vih = -0.9V on 100E version 

6. Rl = 500, C < 5 pF (includes fixture and stray capacitance). 


ALL INPUT PULSES 


20% 

* 80% * 

r 80% 

20% 





t r t f 


E301-4 


7. All coaxial cables should be 50Q with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

8. t r = tf = 0.7 ns 

9. All timing measurements are made from the 50% point of all wave- 
forms. 


Switching Characteristics Over the Operating Range! 1 ] 


Parameters 

Description 

10E301-4 

100E301-4 

10E301-5 

10E301L-6 

100E301L-6 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpD 

Input to Output Propagation Delay 


4.0 


5.0 


6.0 

ns 

tr 

Output Rise Time 

0.35 

1.5 

0.35 

1.5 

0.35 

1.5 

ns 

tf 

Output Fall Time 

0.35 

1.5 

0.35 

1.5 

0.35 

1.5 

ns 


Switching Waveforms 


INPUT 


OUTPUT 


V|H 

V.L 

Vqh 

VOL 




E301-5 
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CY10E301 

CY100E301 



Functional Logic Diagram (DIP Pinout) 
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CY100E301 



Ordering Information 

tpo Iee Package Operating 

I/O (ns) (mA) Ordering Code Type Range 

lOKH 4 240 CY10E301— 4DC D14 Commercial 

CY10E301-4YC Y64 

5 240 CY 10E301 — 5DMB DM Military 

CY 10E301 -5YMB Y64 

6 170 CY10E301L— 6JC J64 Commercial 

CY10E301L-6PC P13A 

100K 4 240 CY 100E301 -4DC DM Commercial 

CY100E301-4YC Y64 

6 170 CY100E301L— 6JC J64 Commercial 

CY100E301L— 6PC P13A 

Document#: 30-A-OOO11-B 
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CY100E302 


Combinatorial ECL 16P4 
Programmable Logic Device 


Features 

• Standard 16P4 pinout and 
architecture 

— 16 inputs, 4 outputs 
— User-programmable output 
polarity 

• Ultra high speed/standard power 

— tpD = 3 ns (max.) 

— Iee = 220 mA (max.) 

• Low-power version 

— tpD = 4 ns (max.) 

— Iee = 170 mA (max.) 

• Both 10KH- and lOOK-compatible 
I/O versions available 

• Enhanced test features 

— Additional test input terms 
— Additional test product terms 


Functional Description 

Cypress Semiconductor’s PLD family of- 
fers the user the highest level of perform- 
ance in ECL programmable logic devices. 
These PLDs are developed using an ad- 
vancedprocess incorporating proven Ti-W 
fuses. 

The CY10E302 is 10KH compatible and 
the CY100E302 is 100K compatible. 
These PLDs implement the familiar sum- 
of-products logic functions by selectively 
programming cell elements to configure 
the AND gates by disconnecting either the 
true or complement input term. If all in- 
puts are disconnected from an AND gate, 
then a logical true will exist at the output of 
this AND gate. An output polarity fuse is 
also provided to allow an active LOW to 


occur if this fuse is blown. A security fea- 
ture provides the user protection for the 
implementation of proprietary logic. 
When invoked by blowing the security 
fuse, the contents of the array cannot be 
accessed in the verify mode. 

The CY10E302 and CY100E302 can be 
programmed using Cypress’s QuickPro II 
or other industry-standard programming 
equipment. Programming support in- 
formation can be obtained from local 
Cypress Semiconductor sales offices. 


• Security fuse 


Logic Block Diagram 


Pin Configuration 


PDIP/CerDIP 
Top View 


V cc I I 10 V C C2 O I I I I I 

Rr^fi^Rf^F^FFlFTIFelfFIFTIFal 


iK 

u 

u 


u 


LE 


m, 


PROGRAMMABLE ARRAY (32 X 32) 

il 

B 

V C ^ 

B 

FT 

FT 

FT 

m 


III [iJ li] l±J Li] LlTTlJ Ill m iioj Lii] liij 

I I I I O Vcci 0 I I I I V EE 


E302-1 


PLCC/CLCC 
Top View 

— S> 8 -_ 

nnnnnnn 

4 3 2 28 27 26 


iC 

oC 

V CC1 C 

NCC 

oC 

IC 

m 


12 13 14 15 16 17 18 

□iionnour 




25 □ | 

24 □ O 
23 I]VCC2 
22 □ NC 
21 □ O 
20 □ I 

19 I] I 


Selection Guide 



10E302— 3 
100E302— 3 

10E302— 4 

100E302— 4 

10E302L— 4 
100E302L— 4 

Maximum Input to Output Propagation Delay Time (ns) 

3 

4 

4 

4 

Iee (mA) 

Commercial 

-220 

-220 

-220 

-170 

Military 


-220 
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Maximum Ratings 

(Above which the useful life may be impaired. Exposure to abso- 
lute maximum-rated conditions for extended periods may affect 
device reliability. For user guidelines, not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperaturewith 

PowerApplied - 55°Cto +125°C 

Supply Voltage Vee to Vcc -7.0V to +0.5V 

Input Voltage Vee to +0.5V 

Output Current -50 mA 

Electrical Characteristics Over the Operating Ranged 


CY10E302 

CY100E302 


Operating Range Referenced to Vcc at Ground 


Range 

I/O 

Temperature 

Vcc 

Commercial 
(Standard, L) 

10KH 

0°Cto +75°C 
Ambient 

-5.2V + 5% 

Commercial 
(Standard, L) 

100K 

0°Cto +85°C 
Ambient 

-4.2V to -0.3V 

Military 

100KH 

-55°C to +125°C 
Case 

-5.2V + 5 % 


Parameters 


VqH 


Description 


Output HIGH Voltage 



Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 
Input LOW Current 

Supply Current 
(All inputs and 
outputs open) 


Test Conditions 


10KH, R l = 50Q to — 2V, 
Vin = Vih Min. or ViLMax. 


100K, R l = 50Q to -2V, 
Vin = Vih Min. or Vil Max. 


10KH, R l = 50Q to — 2V, 
Vin = Vih Min. or Vil Max. 


100K, R l = 50Q to -2V, 
Vin = Vih Min. or Vil Max. 


100K | 

Vin = Vih Max. 

Vin = Vil Min. 

Commercial L (Low Power) 
Commercial (Standard Power) 
Military 


Tempera turet 2 J 

| Min. 

T c = 55°C 

gyjjl 

T a = 0°C 

gggg 

T a =+25°C 

-980 

T a =+75°C 

-920 

T c = +125°C 

-900 

T a = 0°Cto 85°C 


T c = — 55°C 

-1950 

t a = o°c 

-1950 

T a = +25°C 

-1950 

T A =+75°C 


T c =+125°C 


T a = 0°Cto 85°C 


T c = -55°C 

-1270 

t a = o°c 

-1170 

T a = +25°C 

-1130 

T a = +75°C 

-1070 

T c = +125°C 

-1050 

T a = 0°Cto 85°C 


T c = 55°C 

-1950 

t a = o°c 

-1950 

T a = +25°C 

-1950 

T A = +75°C 

-1950 

T c = +125°C 

-1950 

T a = 0°Cto 85°C 



10E302 


Max. 


-920 


-840 



-1165 -880 


Notes: 

1 . See AC Test Loads and Waveforms for test conditions. 


2. Commercialgrade is specified as ambient temperature with transverse 
air flow greater than 500 linear feet per minute. Military grade is speci- 
fied as case temperature. 
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CY10E302 

CY100E302 



Capacitance t 3 l 


Parameters 

Description 

Min. 

Typ. 

Max. 

Units 

Qn 

InputCapacitance 


4 

8 

pF 

Cqut 

Output Capacitance 


6 

10 

pF 


AC Test Load and Waveform! 4 ’ 5 > 6 > 7 > 8 > 9 ! 


GND 



Notes: 

3. Tested initially and after any design or process changes that may affect 
these parameters. 

4- Vjl = Vil Min., Vih = Vih Max. on 10KH version. 

5. Vil = -1.7V, V m = -0.9V on 100K version 

6. Rl = 500, C < 5 pF (includes fixture and stray capacitance). 


ALL INPUT PULSES 



E302-4 


7. All coaxial cables should be 500 with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

8. t r = tf = 0.7 ns 

9. All timing measurements are made from the 50% point of all wave- 
forms. 


Switching Characteristics Over the Operating Range! 1 ! 


Parameters 

Description 

10E302 -3 
100E302-3 

10E302— 4 
100E302— 4 

10E302L— 4 
100E302L— 4 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tpD 

Input to Output Propagation Delay 


3.0 


4.0 


4.0 

ns 

tr 

Output Rise Time 

0.35 

1.5 

0.35 

1.5 

0.35 

1.5 

ns 

tf 

Output Fall Time 

0.35 

HKUH 

0.35 

1.5 

0.35 

1.5 

ns 


Switching Waveforms 


INPUT 


V|H 

V, L 



Vqh 

OUTPUT V 0L 



E302-5 
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CY100E302 



Ordering Information 


I/O 

11 

Iee 

(mA) 

Ordering Code 

Package 

TKPe 

Operating 

Range 

10KH 

3 

220 

CY10E302-3DC 

D14 

Commercial 

CY 10E302 — 3 YC 

Y64 

■ 

220 

CY10E302— 4DC 

D14 

Commercial 

CY 10E302 — 4YC 

Y64 

■ 

220 

CY 10E302 — 4DMB 

D14 

Military 

CY 1 0E302 — 4 YMB 

Y64 

■1 

170 

CY 10E302L— 4PC 

P13A 

Commercial 

CY 10E302L — 4JC 

J64 

100K 

3 

220 

CY100E302— 3DC 

D14 

Commercial 

CY 100E302— 3YC 

Y64 

4 

220 

CY 100E302 — 4DC 

D14 

Commercial 

CY 100E302 — 4 YC 

Y64 

■ 

170 

C Y 1 00E302L - 4PC 

P13A 

Commercial 

CY 100E302L— 4 J C 

J64 


Document#: 38-A-00023-B 
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Features 

• BiCMOS for optimum speed/power 

• High speed (max.) 

— 2.5 ns t PD TTL-to-ECL 

— 3 ns tpo ECL-to-TTL 

• Low skew < ± 1 ns 

• Can operate on single +5V supply 

• Full-duplex ECL/TTL data transmis- 
sion 

• Internal 2 kQ ECL pull-down 
resistors on each ECL output 

• Surface-mount PLCC/CLCC package 

• Vbb ECL reference voltage output 

• Single- or dual-supply operation 

• Capable of greater than 2001V ESD 

• ECL cable/twisted pair driver 


Functional Description 

The CY10/101E383 is a new-generation 
TTL-to-ECL and ECL-to-TTL logic level 
translator designed for high-performance 
systems. The device contains ten indepen- 
dent TTL-to-ECL and ten independent 
ECL-to-TTL translators for high-speed 
full-duplex data transmission, mixed logic, 
and bus applications. The CY10/101E383 
is especially suited to drive ECL back- 
planes between TTL boards. The 
CY10/101E383 is implemented with dif- 
ferential ECL I/O to provide balanced low 
noiseoperation over controlledimpedance 
buses between TTL and/or ECL subsys- 
tems. In addition, the device has internal 
output 2 kQ pull-down resistors tied to 
Vee to decrease the number of external 
components. For system testing purposes 


or for driving light loads, the 2 kQ is used 
as the only termination thereby eliminat- 
ing up to 20 external resistors. The part 
meets standard 10K/10KH and 100K logic 
levels with the internal pull-down while 
driving 50Q to — 2V. 

The device is designed with ample ground 
pins to reduce bounce, and has separate 
ECL and TTL power/ground pins to re- 
duce noise coupling between logic fami- 
lies. The parts can operate in single- or du- 
al-supplyconfigurationswhilemaintaining 
absolute 10K/10KH and 100K level 
swings. The translators are offered in stan- 
dard 10K/10KH (10E) and 100K (101E) 
ECL-compatible versions with -5.2V or 
- 4.5V power supply. The TTL I/O is fully 
TTL compatible. The CY10/101E383 is 
packaged in 84-pin surface-mountable 
PLCCs and CLCCs. 


Logic Block Diagram 


Pin Configuration 



O 

LU 
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CY10E383 

CY101E383 



Selection Guide 



10E383-2 
101E383— 2 

10E383 — 3 
I01E383— 3 

Maximum Propagation Delay Time (ns) (TTL to ECL) 

2.5 

3 

Maximum Propagation Delay Time (ns) (ECL to TTL) 

3 

4 

Maximum Operating Current (mA) Sum of I EE and Ice 

270 

270 


Shaded area contains preliminary information. 


Maximum Ratings 

(Above which the useful life maybe impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 °C to +150°C 

Ambient Temperature with 

Power Applied - 55°C to +125°C 

TTL Supply Voltage to Ground Potential ... - 0.5V to +7.0V 

TTLDC Input Voltage - 3.0V to +7.0V 

ECL Supply Voltage V EE to ECL V C c - 7.0V to +0.5V 

ECL Input Voltage V EE to+0.5V 

ECL Output Current - 50 mA 

Static Discharge Voltage > 2001V 

(per MIL-STD-883, Method 3015) 


ECL Electrical Characteristics Over the Operating Rangel 1 ! 


Parameters 

Description 

Test Conditions 

Temperature^ 2 ! 

I0E383 

I01E383 

Units 

Min. 

Max. 

Min. 

Max. 

VoH 

Output HIGH Voltage 

10E, R l = 50Q to -2V 

Vin = Vih Min. or VjLMax. 

T c == — 55°C 

-1140 

-900 



mV 

T a = 0°C 

-1000 

-840 



mV 

T a = +25°C 

-960 

-810 



mV 

T a = +75°C 

-900 

-735 



mV 

T c = +125°C 

-880 

-700 



mV 

101E R l = 50Q to - 2V, 

Vin = Vih Min. or Vil M ax. 

T A = 0°C to 85 °C 



-1025 

-880 

mV 

V OL 

Output LOW Voltage 

10E, R l = 50Q to — 2V 

Vin = Vih Min. or V il Max. 

T C = -55°C 

-1920 

-1670 



mV 

t a = o°c 

-1870 

-1665 



mV 

T a = +25°C 

-1850 

-1650 



mV 

T A = +75°C 

-1830 

-1625 



mV 

T c = +125°C 

-1830 

-1610 



Esa 

101E R l = 50Q to — 2V, 
Vin = Vih Min. or Vi E Max. 

T a = 0°C to 85°C 



-1810 

-1620 

mV 

VlH 

Input HIGH Voltage 

10E 

T c = -55°C 

-1260 

-900 



mV 

t a = o°c 

-1170 

-840 



mV 

T a = +25°C 

-1130 

-810 



mV 

T a = +75°C 

-1070 

-720 




T c = +125°C 

-1030 

-700 



mV 

101E 




-1165 

-880 

mV 

VlL 

Input LOW Voltage 

10E 

| 


-1950 

-1540 



mV 

t a = o°c 

-1950 

-1480 



mV 

T a = +25°C 

-1950 

-1475 



mV 

T a = +75°C 

-1950 

-1450 



mV 

Tc = +125°C 

-1950 

-1450 



mV 

101E 

T a = 0°Cto 85°C 



-1810 

-1475 

E3 1 


Latch-Up Current > 200 mA 

Operating Range 




Version 

Ambient 

Temperature 

ECL 

V EE 

TTL 

Vcc 

Commercial 


10E 

0°Cto 

+75°C 

-5.2V 

±5% 

5V± 

5% 

Commercial 

100K 

101E 

0°Cto 

+85°C 

-4.2V to 
-5.46 V 

5V± 

5% 

Military 

10K 

10KH 

10E 

-55°C 
to +125°C 
case 

-5.2V 

±5% 

5V± 

5% 


Shaded area contains preliminary information. 
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ECL Electrical Characteristics Over the Operating Rangel 1 ! (continued) 


Test Conditions 


Parameters 

Description 

Vbb 

Output Reference 
Voltage 

V l 4 ! 
v cm l 

Common Mode Voltage 

Vdiff 

Input Voltage 
Differential 

IlH 

Input HIGH Current 

IlL 

Input LOW Current 

Rpd 

Pull-Down Resistor 

Iee 

Supply Current (All in- 
puts and outputs open) 



IOIEL 3 ] 


T A = 0°Cto85°C 


Required for Full Output 
Swing 


Vin = Vih Max. 


Vin = Vil Min. 


Connected from All ECL T A = 0°Cto75°C 

Outputs to Vre 

T c *=-55°Cto 

+125°C 

_____ 


Shaded area contains preliminary information. 

TTL Electrical Characteristics Over the Operating Rangel 1 ! 


Parameters 

Description 

VOH 

Output HIGH Voltage 

V OL 

Output LOW Voltage 

Vffl 

Input HIGH Voltage! 5 ! 

VlL 

Input LOW Voltage! 5 ! 


Input Clamp Diode Voltage 
Output Short-Circuit Current 
Input Load Current! 7 ! 

Vcc Operating Supply Current 


Capacitance 


Parameters 

Description 

On 

InputCapacitance 

Cqut 

Output Capacitance 


CY10E383 

CY101E383 


Temperature! 2 ! 

Min. 

Max. 

T A = 0°Cto 75°C 

-1.37 

-1.18 

T c = — 55°C 

-1.46 

-1.32 

T c = +125°C 

-1.29 

-1.14 




10E383 

101E383 


Test Conditions 


Vcc =: Min., Iqh = ~3.2 mA 


Vcc = Max., Iql - 16.0 mA 


I IN = — 10 mA 

Vcc = Max., Vout = 0.5Vt 6 ! 

GND < Vi < V C c 

Vcc — Max., Iqut = 0 mA, f = f max. 

T"" Test Conditions ” I 



Max. 

Units 

4 

pF 

5 

pF 


Notes: 

1. See AC Test Load and Waveform for test conditions. 


5. These are absolute values with respect to device ground. 


2. Commercialgrade is specified as ambient temperature with transverse 6. Not more than one output should be tested at a time. Duration of the 


air flow greater than 500 linear feet per minute. Military grade is speci- 
fied as case temperature. 

3. Max. Ibb = - 1 mA. 

4. The internal gain of the CY101/10E383 guarantees that the output 
voltage will not change for common mode signals to ± IV. Therefore, 
input Cmrr is infinite within the common mode range. 


short should not be more than one second. 

7. I/O pin leakage is the worst case of Iix (where X = H or L). 
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CY10E383 

CY101E383 



TTL AC Test Load and Waveform! 8 ) 


R1 238Q (319Q MIL) 


5V O 

OUTPUT O 

C L pF = = 

INCLUDING 
JIG AND ~ 
SCOPE ” 


R2 

170Q 

(236Q MIL) 


E383-4 


Equivalent to: THEVENIN EQUIVALENT (Commercial) 

99Q 

OUTPUT O VA O 2.08V 



E383-3 

THEVENIN EQUIVALENT (Military) 

136Q 

OUTPUT O VA O 2 -13V t hm 


ECL AC Test Load and Waveform t 9 10 > a 12 13 > 14 1 


GND 



Notes: 

8. TTL test conditions assume signal transition times of 3 ns or less, tim- 
ing reference levels of 1.5 V, input pulse levels of 0 to 3.0V, and output 
loading of the specified Iol/Ioh> and Cl = 10 pF. 

9. Vil = Vil Min., Vih = Vih Max. on 10KH version. 

10. V IL = -1.7V, Vih = “0.9V on 101E version 

11. ECL Rl = 50Q, Cl < 5 pF (includes fixture and stray capacitance). 


ALL INPUT PULSES 



E383-6 


12. All coaxial cables should be 50Q with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

13. t r = t f = 0.7 ns 

14. All timing measurements are made from the 50% point of all wave- 
forms. 


ECL-to-TTL Switching Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

10E383 -2 
101E383-2 

10E383-3 
101E383— 3 

Units 

Min. 

Max. 

Min. 

Max. 

tpLH 

Propagation Delay Time 



3 


4 

ns 

tpHL 

Propagation Delay Time 

lEZSsKESi 


3 


4 

ns 


Shaded area contains preliminary information. 


TTL-to-ECL Switching Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

10E383-2 ! 

101E383— 2 

10E383-3 
101E383 — 3 

Units 

Min. 

Max. 

Min. 

Max. 

tpLH 

Propagation Delay Time 



2.5 


3 

ns 

tpHL 

Propagation Delay Time 



2.5 


3 

ns 

tr 

Output Rise Time 

20% to 80% 

0.35 

1.7 

0.35 

1.7 

ns 

tf 

Output Fall Time 

20% to 80% 

0.35 

1.7 

0.35 

1.7 

ns 


Shaded area contains preliminary information. 


Skew Time Switching Characteristics (Same test conditions as TTL-to-ECL and ECL-to-TTL Electrical Characteristics) 


Symbol 

Characteristic 

Test Conditions 

Min. 

Max. 

Units 

tSKT 

Data Skew Time ECL-to-TTL 

TTLQ n to TTLQ n +i 


±1 

ns 

tSKE 

Data Skew Time TTL-to-ECL 

ECLQ„, Q„ to ECLC> n+ i, Qn+1 


±1 

ns 
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CY10E383 

CY101E383 


Nominal Voltages 

The CY 101/10E383 can be used in dual ±5 V or single +5V supply 
systems. The supply pins should be connected as shown in Tables 1 
and 2. This connection technique involves shifting up all ECL sup- 
ply pins by 5 V. When operating in single-supply systems, the ECL 
terminationvoltage level must also be shifted up by adding 5 V. For 
example, if the termination is 50 ohms to - 2V in a dual-supply sys- 
tem, the single -I- 5 V system should have 50 ohms to + 3 V. If the ter- 
mination is a thevenin type, then the resistor tied to ground is now 
at +5V and the resistor tied to - 5V is now at ground potential. 
Consideration should be given to the power supply so that ade- 
quate bypassing is made to isolate the ECL output switching noise 
from the supply. Having separate TTL and ECL +5V supply lines 
will help to reduce the noise. Table 3 shows the CY 10E383 nominal 
voltages applied in a 10K system. 


Table 1. CY101E383 Nominal Voltages Applied in 100K System 


Supply Pin 

Single-Supply 

System 

Dual-Supply 

System 

TTL Vcc 

+5.0V 

+5.0V 

TTLGND 

0.0V 

0.0V 

ECLVcc/Vcco 

+5.0V 

0.0V 

ECL Vee 

0.0V 

-4.5V 


Ordering Information 


Speed 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

2 

CY10E383 — 2JC 

J83 

Commercial 

CY 101E383 -2JC 

J83 

3 

CY10E383-3JC 

J83 

Commercial 

CY101E383-3JC 

J83 

C Y 1 0E383 - 3 YMB 

Y84 

Military 


Shaded area contains preliminary information. 
Document#: 38-A-00023-C 


Table 2. CY101E383 Nominal Voltages Applied in 101K System 


Supply Pin 

Single-Supply 

System 

Dual-Supply 

System 

TTL V CC 

+5.0V 

+5.0V 

TTLGND 

0.0V 

0.0V 

ECL Vcc/Vcco 

+5.0V 

0.0V 

ECL V EE 

0.0V 

-5.2V 


Table 3. CY10E383 Nominal Voltages Applied in 10K System 


Supply Pin 

Single-Supply 

System 

Dual- Supply 
System 

TTL V CC 

+5.0V 

+5.0V 

TTLGND 

0.0V 

0.0V 

ECLVcc/Vcco 

+5.0V 

0.0V 

ECL V EE 

0.0V 

-5.2V 
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Features 

• 256 x 4-bit organization 

• Ultra high speed/standard power 

— t A A = 3.5 ns 
— Iee = 220 mA 

• Low-power version 

— t^ = 5 ns 

— Iee = 15® mA 

• Both 10KH/10K- and lOOK-compatible 
I/O versions 

• 10K/10KH military version 

• Capable of withstanding > 2001V ESD 


• On-chip voltage compensation for 
improved noise margin 

• Open emitter output for ease of 
memory expansion 

• Industry-standard pinout 

Functional Description 

The Cypress CY10E422 and CY100E422 
are 256 x 4 ECL RAMs designed for 
scratch pad, control, and buffer storage 
applications. Both parts are fully decoded 
random access memories organized as 
1024 words by 4 bits. The CY10E422 is 
lOKH/lOKcompatible and is available in a 
military version.. The CY 100E422 is 100K 
compatible. 


The four independent active LOW block 
select (B) inputs control memory selection 
and allow for memory expansion and re- 
configuration. Each block select (Bi 
through B 4 ), when active, turns off the cor- 
responding output and memory block. The 
read and write operations are controlled 
by thestate of the active LOW write en- 
able ( W) input. With W and B x LOW, the 
corresponding data at D x is written into 
the addressedjocation. To read, W is held 
HIGH, while B is held LOW. Open emitter 
outputs allow for wired-OR connection to 
expand or reconfigure the memory. 


Logic Block Diagram 

A 5 


Ae A 7 


COLUMN DECODER/DRIVER 


I I I 

MEMORY CELL ARRAY 


Pin Configurations (continuedon next page) 


CerDIP 
Top View 


CerDIP 
Top View 


1 

24 

□ V 0C 

d 4 c 

1 

24 

2 

23 

□ 0 4 

B 3 C 

2 

23 

3 

22 

□ b 4 

Q3 E 

3 

22 

4 

21 

□ o 3 

B 4 E 

4 

21 

5 

20 

□ b 3 

q 4 c 

5 

20 

6 10E422 

19 

□ d 4 

v cc E 

6 1 00E422 

19 

7 

18 

□ d 3 

VcCA E 

7 

18 

8 

17 

□ A 4 

QiC 

8 

17 

9 

16 

□ A 3 

BiC 

9 

16 

10 

15 

D A2 

Q2E 

10 

15 

11 

14 


B2 E 

11 

14 

12 

13 

□ Aq 

DiC 

12 

13 


Read/ Read/ Read/ Read/ 
yy — *> Write j Write I Write I Write 
Circuitry Circuitry Circuitry Circuitry 


Di Bi Qi D2 B2 Q2 D3 B3 Q3 D4 B4 Q4 


Selection Guide 

Maximum Access Time (ns) 

Iee Max. (mA) Commercial 

L (Low Power) 

Militaiy (10K/10KH only) 


10E422— 4 
100E422— 3.5 

10E422— 5 
100E422 — 5 

10E422— 7 
100E422— 7 

3.5/4 

5 

7 

220 

220 



150 

150 


150 

150 
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Pin Configurations (continued) 


CY10E422 

CY100E422 


LCC 
Top View 

(5 o 

T- O o •'I- 

\CD O > > o ICQ 
3 2 ill 24 23 22 


Quad Cerpack 
Top View 


q 2 

4 


21 < 

q 3 

b 2 

5 


20 ( 

b 3 

Di 

6 

10E422 

19 < 

d 4 

d 2 

) 7 

100E422 

18 1 

d 3 

W 

) 8 


»] 

A4 

As 

} 9 


16 1 

a 3 


10 11 12 13 14 15 


CM 

< 

n 

O 111 K 

<" < >* < 
nnnn 

CO 

< 

n 


24 

23 22 21 20 

19 


1 


18 

J A 5 

2 


17 

] w 

3 

10E422 

16 

H °2 

4 

100E422 

15 

: d, 

5 


14 

1 B 2 

6 


13 

3 Qa 

7 

8 9 10 11 

12 


u 

Tf 

ICQ 

uuuu 

& 1 1 o 

u 

ICQ 



PLCC/CLCC 
Top View 


im O > z > 




4 3 2 1 1 1 28 27 26 

L 4 

“Y 

q 2 

r 5 


25 1 

b 2 

1 6 


24 C 

Di 

1 7 

10E422 

23 ( 

NC 

8 

100E422 

22 C 

d 2 

r 9 


21 1 

w 

r 10 


20 C 

A 5 

f 11 

12 13 14 15 16 17 18 

19 1 


Maximum Ratings 

(Above which the useful life may be impaired. Exposure to abso- 
lute maximum-rated conditions for extended periods may affect 
device reliability. For user guidelines, not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied -55°Cto+125°C 

Supply Voltage Vee to Vcc - 7.0V to +0.5 V 

Input Voltage Vee to +0.5V 

Output Current - 50 mA 

Electrical Characteristics Over the Operating Range 


Operating Range Referenced to Vcc 
I I T Ambient 


Range 

I/O 

Temperature 

Vee 

Commercial 
(Standard, L) 

10KH/ 

10K 

0°Cto 75°C 

— 5.2V±5% 

Commercial 
(Standard, L) 

100K 

0°Cto +85°C 

- 4.5V±0.3V 

Military (L) 

10KH/ 

10K 

-55°Cto +125°C 
Case 

-5.2V±5% 


Parameters 


VqH 


Description 


Output HIGH Voltage 


Output LOW Voltage 


Test Conditions 


10Ei 2 J R l = 50Q to - 2V 
V ee = - 5.2V, 

Vcc = Vcca = GND 
Vjn = Vjh Max. or Vie Min. 


100K R l = 50Q to - 2V, 

V EE = - 4.5y V CC = Vcca = GND 

Vjn = Vjh Max. or Vie Min. 
______ — 

V ee = - 5.2V, 

Vcc = Vcca = GND 
Vin = Vih Max. or ViLMin. 


100K R l = 50Q to — 2V, 

V EE = - 4.5 V, V CC = Vcca = GND 
Vin = Vih Max. or Vie Min. 


Temperature^ 1 ] 

BmSEhhSI 

Units 

T c = — 55°C 

- 1140 

-900 

mV 

t a = o°c 

- 1000 

- 840 

mV 

T a = +25°c 

- 960 

-810 

mV 

T a = +75°C 

-900 

-735 

mV 

T c = +125°C 

- 880 

-700 

mV 

T a = 0°Cto 85°C 

- 1025 

- 880 

mV 

T c = - 55°C 

- 1920 

- 1670 

mV 

T A = +o°c 

- 1870 

- 1665 

mV 

T a = +25°C 

- 1850 

- 1650 

mV 

T a = +75°C 

- 1830 

- 1625 

mV 

T c = +125°C 

- 1830 

- 1610 

mV 

T a = 0°Cto 85°C 

- 1810 

- 1620 

mV 
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Electrical Characteristics Over the Operating Range (continued) 


Parameters 

Description 

Test Conditions 

Temperature^ 

Min. 

Max. 

Units 

Vih 

Input HIGH Voltage 

10E 

V EE = - 5.2V 

Vcc = Vcca = GND 

T c = - 55°C 

- 1260 

- 900 

mV 

t a = o°c 

- 1170 

- 840 

mV 

T a = +25°C 

- 1130 

- 810 

mV 

T a = +75°C 

- 1070 

- 720 

mV 

100K V EE = - 4.5V 

Vcc = Vcca = GND 

T c = +125°C 

- 1030 

-700 

mV 

T a = 0°Cto 85°C 

- 1165 

- 880 

mV 

Vil 

Input LOW Voltage 

10E 

V EE = - 5.2V 

Vcc = Vcca = GND 

T c =-55°C 

- 1950 

- 1540 

mV 

T A = 0°C 

- 1950 

- 1480 

mV 

T a = +25°C 

- 1950 

- 1475 

mV 

T a = +75°C 

- 1950 

- 1450 

mV 

T c = +125°C 

- 1950 

- 1450 

mV 

100K V EE = - 4.5V 

Vcc = Vcca = GND 

T a = 0°Cto 85°C 

- 1810 

- 1475 

mV 

Iih 

Input HIGH Current 

Vin = Vih Max. 


220 

pA 

Iil 

Input LOW Current 

Vin = Vil Min. 

B inputs^] 

0.5 

170 

(iA 

All other inputs 

-50 


Iee 

Supply Current (All inputs 
and outputs open) 

Commercial/Military L (Low Power) 

- 150 


mA 

CommercialStandard 

-220 


mA 


Capacitance M 


Parameters 

Description 

tyP- 

Maxi 5 ] 

Units 

ClN 

Input Pin Capacitance 

4 

5 

pF 

CqUT 

Output Pin Capacitance 

5 

6 

pF 


AC Test Loads and Waveforms t 6 7 > 8 > 9 > 10 > U 1 


GND 



V| H 


V|L 


ALL INPUT PULSES 


202 'ojA 


80 % 


80 % 

20% 


E422-8 


Notes: 

1 . Commercialgrade is specified as ambient temperature with transverse 
air flow greater than 500 linear feet per minute. Military grade is speci- 
fied as case temperature. 

2. 10E specifications support both 10K and 10KH compatibility. 

3. B inputs have pull-down resistors, all other inputs do not^have pull- 
downs. The value of the resistors is nominally 50 kQ, so the B inputs are 
active when left floating. 

4. Tested initially and after any design or process changes that may affect 
these parameters. 

5. For all packages except cerDIP (D40), which has maximums of 
On = 8 pF, Cout = 9 pF. 


6. Vil = Vjl Min., V ih = Vih Max. on 10E version. 

7. Vil = - 1.7V, V IH = -0.9V on 100K version. 

8. Rl = 50Q, C < 5 pF (3-ns grade) or < 30 pF (5-, 7-ns grade). Includes 
fixture and stray capacitance. 

9. All coaxial cables should be 50Q with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

10. t r = tf = 0.7 ns. 

11. All timing measurements are made from the 50% point of all wave- 
forms. 
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Switching Characteristics Over the Commercial Operating Range 


Parameters 


*ABS 



Description 


Block Select to Output Delay 


Block Select Recovery 


Address Access Time 


Write Pulse Width 


Data Set-Up to Write 


Data Hold to Write 


AddressSet-Up/Write 


Address Hold/Write 


Block Select Set-Up/Write 


Block Select Hold/Write 


100E422-3.5 


Min. 


10E422-5 
100E422— 5 


10E422-7 
100E422— 7 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



2.5 

0.5 

3.0 

0.5 

4.0 



2.5 

0.5 


0.5 

4.0 

3.5 


4.0 

1.2 

5.0 

mm 

7.0 




tws 

Write Disable 

0.3 

2.5 

0.3 

2.5 

0.3 

3.5 

0.3 

4.0 

ns 

tWR 

Write Recovery 

0.5 

3.5 

mm 

3.5 

0.5 

3.5 

0.5 

8.0 

ns 

tr 

Output Rise Time 

0.35 

1.5 


1.5 

0.35 


1.0 


ns 

tf 

Output Fall Time 

0.35 

1.5 

0.35 

1.5 

0.35 

2.5 

1.0 

2.5 

ns 


Switching Characteristics Over the Military Operating Range 


10E422— 5 


Parameters 

Description 

tABS 

Block Select to Output Delay 

tRBS 

Block Select Recovery 

tAA 

Address Access Time 

tw 

Write Pulse Width 

IWSD 

Data Set-Up to Write 

tWHD 

Data Hold to Write 

twSA 

Address Set-Up/Write 

twHA 

Address Hold/Write 

tWSBS 

Block Select Set-Up/Write 

tWHBS 

Block Select Hold/Write 

tws 

Write Disable 

tWR 

Write Recovery 

tr 

Output Rise Time 

tf 

Output Fall Time 
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CY100E422 



CYPRESS 

SEMICONDUCTOR 


Typical DC and AC Characteristics (10E422/10E422L/100E422/100E422L) 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



-55 25 125 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 



-55 25 125 


s 


cc 

O 

z 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 


AMBIENT TEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 


Truth Table 


Inputs 

Output 



W 

Dx 

Qx 

Mode 

H 

X 

X 

L 

Disabled 

L 

L 

H 

L 

Write H 

L 

L 

L 

L 

Write L 

L 

H 

X 

Out 

Read 
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Ordering Information 


I/O 

Iee 

(mA) 

Ua 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

10El 12 ! 

220 

mm 

CY 10E422 — 4KC 

K63 

Commercial 



■ 

CY 10E422 — 4LC 

L63 




M 

CY 10E422 — 4YC 

Y64 




5 

CY 10E422— 5DC 

D40 





CY10E422— 5KC 

K63 





CY10E422— 5LC 

L63 





CY10E422— 5YC 

Y64 



150 

5 

CY10E422L— 5DC 

D40 

Commercial 




CY10E422L— 5JC 

J64 





CY 10E422L— 5KC 

K63 





CY 10E422L— 5LC 

L63 





CY10E422L— 5DMB 

D40 

Military 




CY 10E422L— 5KMB 

K63 





CY 10E422L— 5YMB 

Y64 




7 

CY 10E422L— 7DC 

D40 

Commercial 




CY 10E422L— 7JC 

J64 





CY 10E422L— 7KC 

K63 





CY 10E422L— 7LC 






CY 10E422L— 7DMB 

D40 

Military 




CY 10E422L— 7KMB 

K63 





CY 10E422L— 7YMB 

Y64 


100K 

220 

3.5 

CY 100E422— 3.5KC 

K63 

Commercial 




CY100E422— 3.5LC 

L63 





CY 100E422— 3.5YC 

Y64 




5 

CY 100E422— 5DC 

D40 





CY 100E422 — 5KC 

K63 





CY 1 00E422 — 5LC 

L63 





CY 100E422 — 5 YC 

Y64 



150 

5 

CY 100E422L— 5DC 

D40 

Commercial 




CY 100E422L— 5JC 

J64 





CY 100E422L— 5KC 

K63 





CY 100E422L— 5LC 

L63 




7 

CY 100E422L— 7DC 

D40 





C Y 1 00E422L — 7 JC 

J64 





CY 100E422L— 7KC 

K63 





CY 100E422L— 7LC 

L63 



Notes: 

12. 10E specifications support both 10K and 10KH compatibility. 
Document#: 38-A-00002-B 
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Features 

• 4096 x 1 - bit organization 

• High speed/low power 
— tAA = 5 ns 

— Iee = 200 mA 

• Both 10K- and lOOK-compatible ver- 
sions 

• On-chip voltage compensation for im- 
proved noise margin 

• Open emitter output for ease of 
memory expansion 

• Industry-standard pinout 


Functional Description 

The Cypress CY10E470 and CY100E470 
are ECL RAMs designed for scratch pad, 
control, and buffer storage applications. 
Both parts are fully decoded random ac- 
cess memories organized as 4096 words by 
1 bit. The CY10E470 is lOK-compatible. 
The CY 100E470 is lOOK-compatible. 


The active LOW chip select (S) input con- 
trols memory selection and allows for 
memory expansion. The read and write op- 
erations are controlled by the state of the 
active LOW write enable (W) input. With 
W and S LOW, the data at D is written into 
the addressedjocation. To read, W is held 
HIGH, while S is held LOW. Open emitter 
outputs allow for wired-OR connection in 
order to expand the memory. 
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CY100E470 


' CYPRESS 
SEMICONDUCTOR 


Maximum Ratings 

(Above which the useful life may be impaired. Exposure to abso- 
lute maximum rated conditions for extended periods may affect de- 
vice reliability. For user guidelines, not tested.) 

Storage Temperature - 65 ° C to -I- 150° C 

Ambient Temperature with 

PowerApplied -55°Cto +125°C 

Supply Voltage Vee to Vcc -7.0V to +0.5V 

Input Voltage Vee to +0.5V 

Output Current -50 mA 


Operating Range referenced to V C c 


Range 

Version 

Ambient 

Temperature 

Vee 

Commercial 

10E 

0°Cto + 75°C 

-5.2V ± 5% 

Commercial 

100E 

0°Cto + 85°C 

-4.5V ± 0.3V 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

Temperature! 1 ! 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

10E R l = 50Q to— 2V 

V ee = -5.2V 

Vin = Vjh Max. or Vjl Min. 

T a = 0°C 

-1000 

-840 

mV 

T a = +25°C 

-960 

-810 

mV 

T a = +75°C 

-900 

-720 

mV 

100KR l = 50Q to -2V 

V ee = -4.5V 

Vin = Vih Max. or Vie Min. 

T a = 0°Cto 85°C 

-1025 

■ 

mV 

VOL 

Output LOW Voltage 

10E R l = 50Q to — 2V 

V ee = -5.2V 

Vin = Vih Max. or Vie Min. 

t a = o°c 

-1870 

-1665 

mV 

T a = +25°C 

-1850 

-1650 

mV 

T a = +75°C 

-1830 

-1625 

mV 

100KR l = 50Q to — 2V 

V ee -4.5V 

Vin = Vih Max. or Vie Min. 

T a = 0°C to 85°C 

-1810 

-1620 

mV 

VlH 

Input HIGH Voltage 

10E 

V ee = -5.2V 

t a = o°c 

-1145 

-840 

mV 

T a = +25°C 

-1105 

-810 

mV 

T a = +75°C 

-1045 

-720 

mV 

IOOKVee = -4.5 V 

T a = 0°Cto 85°C 

-1165 


mV 

VlL 

Input LOW Voltage 

10E 

V EE = -5.2V 

t a = o°c 

-1870 

-1490 

mV 

T a = +25°C 

-1850 

-1475 

mV 

T a = +75°C 

-1830 

-1450 

mV 

IOOKVee = “4.5V 

T a = 0°Cto 85°C 

-1810 

-1475 

mV 

IlH 

Input HIGH Current 

Vin = Vih Max. 


220 

pA 

IlL 

Input LOW Current 

Vin = Vi L Min. 

S inputs 

0.5 

170 

\iA 

All other inputs 

-50 


pA 

Iee 

Supply Current 

(All inputs and outputs open) 

Commercial 

-200 


mA 


Capacitance! 2 ] 


Parameters 

Description 

Min. 

TPP- 

Max. 

Units 

Qn 

Input Pin Capacitance 


4 


pF 

CqUT 

Output Pin Capacitance 


6 


pF 


Notes: 

1 . Commercialgrade is specified as ambient temperature with transverse 2. Tested initially and after any design or process changes that may affect 

air flow greater than 500 linear feet per minute. these parameters. 
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CY10E470 

CY100E470 


III^PjRSpress 

SEMICONDUCTOR 


AC Test Loads and Waveforms t 3 4 > 5 > 6 > 7 > 8 ] 

GND 



V| H 

V, L 


ALL INPUT PULSES 


ft 


80% 

20 % 


Switching Characteristics Over the Operating Range 


Parameters 

Description 

10E470— 5 
100E470— 5 

10E470— 7 
100E470— 7 

Units 

Min. 

Max. 

Min. 

Max. 

Uc 

Input to Output Delay 


3.0 


3.5 

ns 

Irc 

Chip Select Recovery 


3.0 


3.5 

ns 

tAA 

Address Access Time 


5.0 


7.0 

ns 

t W w 

Write Pulse Width 

5.0 


7.0 


ns 

tSD 

Data Set-Up to Write 

0 


0 


ns 

tHD 

Data Hold to Write 

0 


0 


ns 

tSA 

Address Set-Up/Write 

0 


1.0 


ns 

tHA 

Address Hold/Write 

0 


1.0 


ns 

tsc 

Chip Select Set-Up/Write 

0 


0 


ns 

tHC 

Chip Select Hold/Write 

0 


0 


ns 

tws 

Write Disable 


3.0 


3.5 

ns 

twR 

Write Recovery 


5.0 


8.0 

ns 

i-r 

Output Rise Time 

1.0 

2.5 

1.0 

2.5 

ns 

tf 

Output Fall Time 

1.0 

2.5 

1.0 

2.5 ; 

ns 


Notes: 

3. Vil = Vil Min., Vih = Vjh Max. on 10E version. 7. t r = tf = 0.7 ns. 

4. Vil = -1.7V, Vih = -0.9V on 100K version. 8. All timing measurements are made from the 50% point of all wave- 

5. Rl = 50Q, C < 30 pF (includes fixture and stray capacitance). forms. 

6. All coaxial cables should be 500 with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 
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Inputs 

Output 


S 

W 

D 

Q 

Mode 

H 

X 

X 

L 

Disabled 

L 

L 

H 

L 

Write “H” 

L 

L 

L 

L 

Write “E’ 

L 

H 

X 

Dqut 

Read 


































CYPRESS 

& SEMICONDUCTOR 


Ordering Information 


I/O 

Iee 

(mA) 

tAA 

(ns) 

Ordering Code 

Package 

iype 

Operating 

Range 

10K 

200 

5.0 

CY10E470— 5DC 

D4 

Commercial 

7.0 

CY 10E470 — 7DC 

D4 

100K 

200 

5.0 

CY 100E470 — 5DC 

D4 

Commercial 

7.0 

CY 100E470 — 7DC 

D4 


Document#: 38-A-00003-B 


CY10E470 

CY100E470 
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\j= CYPRESS — 

F SEMICONDUCTOR 


Features 

• 1024 x 4 - bit organization 

• Ultra high speed/standard power 

— tAA = 3.5 ns 
— Iee = 275 mA 

• Low-power version 

— t^ = 5 ns 
— Iee = 190 mA 

• Both 10KH/10K- and lOOK-compatible 
I/O versions 

• 10K/10KH military version 

• Capable of withstanding > 2001V ESD 


• On-chip voltage compensation for im- 
proved noise margin 

• Open emitter output for ease of 
memory expansion 

• Industry-standard pinout 

Functional Description 

The Cypress CY10E474 and CY100E474 
are lk x 4 ECL RAMs designed for scratch 
pad, control, and buffer storage applica- 
tions. These RAMs are developed by As- 
pen Semiconductor Corporation, a subsid- 
iary of Cypress Semiconductor. Both parts 
are fully decoded random access memo- 
ries organized as 1024 words by 4 bits. The 


1024x4 ECL 
Static RAM 

CY10E474 is 10KH/10K compatible and is 
available in a military version. The 
CY 100E474 is 100K comptaible. 

The active LOW chip select (S) input con- 
trols memory selection and allows for 
memory expansion. The read and write op- 
erations are controlled by the state of the 
active LOW write enable (W) input. With 
W and S LOW, the data at D(i - 4 ) is written 
into the addressed location. To read, W is 
held HIGH while S is held LOW. Open 
emitter outputs allow for wired-OR con- 
nection to expand the memory. 


Logic Block Diagram 


Pin Configurations (continued next page) 




Selection Guide 



10E474-4 
100E474— 3.5 

10E474-5 

100E474—5 

10E474-7 

100E474-7 

Maximum Access Time (ns) 

3.5/4 

5 

7 

Iee Max. (mA) 

Commercial 

275 

275 


L 


190 

190 

Military (10K/10KH only) 


190 

190 
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Pin Configurations (continued) 


PLCC/CLCC Quad Cerpack 

Top View Top View 



E474-4 


E474-5 


irr 
Top View 


ool £&o 



( -\ CO U] N (O O) 
^ < ^UJ < < < 


E474-6 


Maximum Ratings 

(Abovewhich the useful life maybe impaired. Exposure to absolute 
maximumrated conditions for extended periods may affect device 
reliability. For user guidelines, not tested.) 

Storage Temperature - 65° C to +150°C 

Ambient Temperature with 

Power Applied - 55° C to +125°C 

Supply Voltage Vee to Vcc - 7.0V to +0.5V 

Input Voltage Vee to + 0.5 V 

Output Current -50 mA 


Operating Range Referenced to Vcc 


Range 

I/O 

Ambient 

Temperature 

Vee 

Commercial 
(Standard, L) 

10KH/10K 

0°Cto 75°C 

-5.2V ± 5% 

Commercial 
(Standard, L) 

100K 

0°Cto + 85°C 

-4.5V ± 0.3V 

Military (L) 

10KH/10K 

-55°Cto 
+ 125 °C Case 

-5.2V ± 5% 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

Temperature^] 

Min. 

Max. 

Units 

V 0H 

Output HIGH Voltage 

lOEt 2 ! R l = 50Q to — 2V 

T c = -55°C 

-1140 

-900 

mV 



Vee - -5.2V, Vcc = Vcca=gnd 
Vin = Vih Max. or Vil Min. 

t a = o°c 

-1000 

-840 

mV 




T a = +25°C 

-960 

-810 

mV 




T a = +75°C 

-900 

-735 

mV 




T c = +125°C 

-880 

-700 

mV 



IOOKRl = 50Q to — 2V, 

Vee = -4.5Y Vcc = V C CA = GND 
Vin = Vih Max. or ViLMin. 

T a = 0°Cto85°C 

-1025 

-880 

mV 

VqL 

Output LOW Voltage 

10E R l = 50Q to — 2V 

T c = — 55°C 

-1920 

-1670 

mV 



Vee = -5.2V, Vcc = Vcca= GND 
Vin = Vih Max. or Vil Min. 

T a = +o°c 

-1870 

-1665 

mV 




T a = +25°C 

-1850 

-1650 

mV 




T a = +75°C 

-1830 

-1625 

mV 




T c = +125°C 

-1830 

-1610 

mV 



100KR l = 50Q to -2V, 

V EE = -4.5 V, V cc = V C ca = GND 
Vin = Vih Max. or Vil Min. 

T a = 0°Cto 85°C 

-1810 

-1620 

mV 
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CYPRESS 

SEMICONDUCTOR 


CY10E474 

CY100E474 


Electrical Characteristics Over the Operating Range (continued) 


Parameters 

Description 

Test Conditions 

Temperature^ 

Min. 

Max. 

Units 

Vih 

Input HIGH Voltage 

10E 

V EE = -5.2V 

Vcc = VccA = GND 

T c = — 55°C 

-1260 

-900 

mV 

t a = o°c 

-1170 

-840 

mV 

T a = +25°C 

-1130 


mV 

T a = +75°C 

-1070 


mV 

T c = + 125°C 

-1030 

-700 

mV 

100K V EE = -4.5V 

T a = 0°C to 85°C 

-1165 


mV 

Vil 

Input LOW Voltage 

10E 

Vee = -5.2V 

Vcc = Vcca = GND 

T c = — 55°C 

-1950 

-1540 

mV 

t a = o°c 

-1950 

-1480 

mV 

T a = +25°C 

-1950 

-1475 

mV 

T a = +75°C 

-1950 

-1450 

mV 

T c = +125°C 

-1950 

-1450 

mV 

100K V E e = -4.5 V 

Vcc = Vcca = GND 

T c = 0°Cto 85°C 

-1810 

-1475 

mV 

Iih 

Input HIGH Current 

Vin = Vih Max. 


220 

pA 

Iil 

Input LOW Current 

Vin = Vil Min. 

S inputs 

0.5 

170 

pA 

All other inputs 

-50 


Iee 

Supply Current (All 
inputs and outputs open) 

Commercial/Military Standard L (Low Power) 

-190 


mA 

CommercialStandard 

-275 


mA 


Capacitance PI 


Parameters 

Description 

iyp- 

MaxJ 4 ! 

Units 

Qn 

Input Pin Capacitance 

4 

5 

pF 

Gout 

Output Pin Capacitance 

5 

6 

pF 


AC Test Loads and Waveforms & 6 > 7 > 8 > 9 > 10 1 


GND 



ALL INPUT PULSES 


20 % -3 

/ 

^ 80% 3 

sj 

30% 

^ 20% 


i 





tr t f 


E474-8 


Notes: 

1 . Commercialgrade is specified as ambient temperature with transverse 
air flow greater than 500 linear feet per minute. Military grade is speci- 
fied as case temperature. 

2. 10E specifications support both 10K and 10KH compatibility. 

3 . Tested initially and after any design or process changes that may affect 
these parameters. 

4. For all packages except cerDIP (D40), which has maximums of 
On = 8 pF, Cout = 9 pF. 

5. Vil = Vil Min., Vih = Vih Max. on 10E version. 


6 . Vil = -1.7V, V IH = -0.9V on 100K version. 

7. Rl = 500, C < 5 pF (3.5/4-ns grade) or < 30 pF (5-, 7-ns grade). In- 
cludes fixture and stray capacitance. 

8. All coaxial cables should be 50Q with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

9. t r = tf = 0.7 ns. 

10. All timing measurements are made from the 50% point of all wave- 
forms. 
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Switching Characteristics Over the Commercial Operating Range 


Parameters 

Description 

100E474— 3.5 

10E474— 4 

10E474-5 
100E474— 5 

10E474-7 
100E474— 7 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAC 

Input to Output Delay 


2.5 


2.5 

0.5 

3.0 

0.5 

5.0 

ns 

tRC 

Chip Select Recovery 


2.5 


2.5 

0.5 

3.0 

0.5 

5.0 

ns 

*AA 

Address Access Time 


3.5 


4.0 

mm 

5.0 

mm 

7.0 

ns 

t W w 

Write Pulse Width 

5.0 




5.0 


mm 


ns 

tSD 

Data Set-Up to Write 

0 


BiK 


0 




ns 

tHD 

Data Hold to Write 

0 


0 


0 


1.0 


ns 

tSA 

AddressSet-Up/Write 

0 


0 


0 


1.0 


ns 

*HA 

Address Hold /Write 

0 


0 


0 


Jg3j| 


ns 

tsc 

Chip Select Set-Up/Write 

0 


0 


0 




ns 

tHC 

Chip Select Hold/Write 

0 


0 


0 


1.0 


ns 

tws 

Write Disable 

0.3 

2.5 

0.3 

2.5 

0.3 

3.0 

0.3 

6.5 

ns 

tWR 

Write Recovery 

IgjyU 

H3M 

0.5 


0.5 

5.0 

0.5 

7.0 

ns 

i-r 

Output Rise Time 


m 

0.35 

KIM 

0.35 


1.0 

2.5 

ns 

tf 

Output Fall Time 

0.35 


0.35 

■B 

0.35 

2.5 

1.0 

2.5 

ns 



Switching Characteristics Over the Military Operating Range 


10E474— 5 


Parameters 

Description 

tAC 

Input to Output Delay 

tRC 

Chip Select Recovery 

tAA 

Address Access Time 

tww 

Write Pulse Width 

tSD 

Data Set-Up to Write 

tHD 

Data Hold to Write 

tSA 

Address Set-Up/Write 

tHA 

Address Hold/Write 

tsc 

Chip Select Set-Up/Write 

tHC 

Chip Select Hold/Write 

tws 

Write Disable 

tWR 

Write Recovery 

tr 

Output Rise Time 

tf 

Output Fall Time 
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Typical DC and AC Characteristics (10E474/10E474L/100E474/100E474L) 


NORMALIZED SUPPLY CURRENT 



4.0 4.5 5.0 5.5 6.0 


NORMALIZED SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 


1.1 

1.0 


H 0.9 


cc 0.8 
O 


0.7 


-55 


25 


125 


SUPPLY VOLTAGE (V) 


AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 



-55 25 125 


5 


cc 

O 

z 


NORMALIZED ACCESS TIME 



4.0 4.5 5.0 5.5 6.0 


AMBIENT TEMPERATURE (°C) 


SUPPLY VOLTAGE (V) 


Truth Table 


Inputs 

Output 

Mode 

S 

W 

D 

Q 

H 

X 

X 

L 

Disabled 

L 

L 

H 

L 

Write H 

L 

L 

L 

L 

Write L 

L 

H 

X 

Dout 

Read 
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Ordering Information 


I/O 

Iee 

(mA) 

Ua 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

100K 

275 

3.5 

CY100E474— 3.5LC 

L63 

Commercial 




CY100E474— 3.5YC 

Y64 





CY 100E474— 3.5KC 

K63 




5 

CY100E474— 5LC 

L63 





CY100E474— 5DC 

D40 





C Y 1 00E474 - 5 YC 

Y64 





CY 100E474— 5KC 

K63 



190 

5 

CY 100E474L— 5LC 

L63 

Commercial 




CY 100E474L— 5DC 

D40 





CY 100E474L— 5JC 

J64 





CY 100E474L— 5KC 

K63 




7 

CY 100E474L- 7LC 

L63 





CY 100E474L— 7DC 

D40 





CY 100E474L- 7JC 

J64 





CY 100E474L— 7KC 

K63 


lOEl 11 ! 

275 

mm 

CY 10E474 — 4LC 

L63 

Commercial 



H 

CY10E474— 4YC 

Y64 




n 

CY 10E474 — 4KC 





5 

CY10E474— 5LC 

L63 





CY10E474— 5DC 

D40 





CY10E474— 5YC 

Y64 





CY10E474— 5KC 

K63 



190 

5 

CY 10E474L— 5LC 

L63 

Commercial 




CY 10E474L— 5DC 

D40 





CY10E474L— 5JC 

J64 





CY 10E474L— 5KC 

K63 





CY 10E474L— 5DMB 

D40 

Military 




CY 10E474L— 5KMB 

K63 





CY 10E474L— 5 YMB 

Y64 




7 

CY 10E474L— 7LC 

L63 

Commercial 




CY10E474L-7DC 

D40 





CY10E474L— 7JC 

J64 





CY 10E474L— 7KC 

K63 





CY 10E474L— 7DMB 

D40 

Military 




CY10E474L— 7KMB 

K63 





CY 10E474L— 7YMB 

Y64 



Notes: 

11. 10E specifications support both 10K and 10KH compatibility. 
Document#: 38-A-00004-C 
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CYPRESS 


W SEMICONDUCTOR 


4096 x 4 ECL Static RAM 


Features 

• 4096 x 4-bit organization 

• Ultra high speed/standard power 

t/VA = 4, 5 ns 
— Iee = 320 mA 

• Low-power version 
— t/VA = 7, 10 ns 
— Iee — 200 mA 

• Both 10KH/10K- and lOOK-compat- 
ible I/O versions 

• On-chip voltage compensation for im- 
proved noise margin 

• Capable of withstanding >2001V ESD 


• Open emitter output for ease of 
memory expansion 

• Industry-standard pinout 

Functional Description 

The Cypress CY101E484, CY10E484, and 
CY100E484 are 4K x 4 ECL RAMs de- 
signed for scratch pad, control, and buffer 
storage applications. These parts are fully 
decoded random access memories orga- 
nized as 4096 words by 4 bits. The 
CY10E484 is 10KH-/10K-compatible. The 
CY100E484 is lOOK-compatible, and the 
CY101E484 is lOOK-compatible with a 
-5.2V supply. 


The active LOW chip select ( 5 ) input con- 
trols memory selection and allows for 
memory expansion. The read and write op- 
erations are controlled by the state of the 
active LOW write enable (W) input. With 
W and S LOW, the data at D(i _ 4 ) is written 
into the addressed location. Tb read, W is 
held HIGH while 5 is held LOW. Open 
emitter outputs allow for wired-OR con- 
nection to expand the memory. The 4-ns 
and 5-ns devices are packaged in 28-pin 
cerDIPs, CLCCs, and rectangular cer- 
packs in the high-performance center 
power-ground version pin configurations. 
The 7-ns and 10-ns parts are in the comer 
power-ground pin c onfigurations with two 
write enables (WEi, WE 2 ). 



Selection Guide 



101E484-4 

10E484-4 

100E484-4 

101E484— 5 
10E484 — 5 
100E484— 5 

101E484— 7 
I0E484— 7 
100E484— 7 

10IE484— 10 
10E484— 10 
100E484— 10 

Maximum Access Time (ns) 

IlSil! 

5 

7 

10 

Iee Max. ( m A) 

Standard (Center PWR/GND Pinout) 

320 

320 



Low Power (L, Corner PWR/GND Pinout) 



200 

200 


Military (10K/10KH only) (Comer PWR/GND Pinout) 



200 

200 


Shaded area contains preliminary information. 
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Pin Configurations (7-ns, 10-ns Corner Power/Ground) 


CY101E484 

CY10E484 

CY100E484 


CerDIP/SOJ 
Top View 


1 


28 

□ Vcc 

V CCA 

2 


27 

□ D 02 

D 03 

3 


26 

□ D 01 

D 04 

4 


25 

□ D 14 

A 0 

5 


24 

□ D 13 

Ai 

6 

101E484 

23 

□ D 12 

a 2 

7 

10E484 

22 

□ D 11 

a 3 

8 

100E484 

21 

□ CS 

a 4 

9 


20 

□ WE 1 

A 5 

10 


19 

□ WE 2 

A6 

11 


18 

□ NC 

a 7 

12 


17 

□ An 

a 8 

13 


16 

□ A 10 

NC 

14 


15 

□ a 9 

Vee 


Rectangular Cerpak 
Top View 


: u 101E484 " 
; 7 10E484 22 

I 8 100E484 21 
I 9 20 

! 10 19 

! 11 18 


PLCC 
Top View 

D 4 D 3 D 2 D-i S WE-i WE 2 


101E484 

10E484 

100E484 


12 13 14 15 16 17 18 


A-I A 2 A 3 A4A5 Ae A7 484-7 


Maximum Ratings 

(Abovewhich the useful life maybe impaired. Exposure toabsolute 
maximumrated conditions for extended periods may affect device 
reliability. For user guidelines, not tested.) 

Storage Temperature - 65 0 C to + 150 0 C 

Ambient Temperature with 

Power Applied - 55 0 C to + 125 0 C 

Supply Voltage Vee to Vcc - 7.0V to +0.5V 

Input Voltage Vee to +0.5V 

Output Current -50 mA 


Operating Range Referenced to Vcc 
I "~™~" I I Ambient 


Range 

I/O 

Temperature 

Vee 

Commercial 
(Standard, L) 

10KH/ 

10K 

0°C to 75°C 

- 5.2V ±5% 

Commercial 
(Standard, L) 

100K 

0°Cto+85°C 

- 4.5V ±0.3V 

Commercial 
(Standard, L) 

101 

0°C to 75°C 

- 5.2V ±5% 

Military (L) 

10KH/ 

10K 

- 55°C to +125°C 
Case 

- 5.2V ±5% 


Electrical Characteristics Over the Operating Range 


Parameters 

VqH 


Description 


Output LOW Voltage 


Test Conditions 

Temperaturet 1 ! 

Min. 

Max. 

Units 

10El 2 J R l = 50Q to - 2V 

T c = - 55°C 

- 1140 

-900 

mV 

Vee = _ 5.2V 

V CC = V CC A = GND 

t a = o°c 

- 1000 

-840 

mV 

Vin - Vih Max. or Vil Min. 

T a = +25°C 

-960 

-810 

mV 


T a = +75°C 

-900 

-735 

mV 


T c = +125°C 

-880 

-700 

mV 

100/101KR l = 50Q to - 2V 

Vee = - 4.5V (5.2V for 101K) 

Vcc = Vcc a = GND 

Vin = Vih Max. or Vil Min. 

T a = 0°Cto 85°C 
(75° C for 101K) 

- 1025 

-880 

mV 

10E R l = 50Q to - 2V 

T c = — 55°C 

-1920 

-1670 

mV 

Vee = - 5.2V 

Vcc = Vcca = GND 

t a = +o°c 

-1870 

-1665 

mV 

Vin = Vih Max. or Vil Min. 

T a = +25°C 

-1850 

-1650 

mV 


T a = +75°C 

-1830 

-1625 

mV 


T c = +125°C 

-1830 

-1610 

mV 

100/101KR l = 50Q to - 2V 

Vee = “ 4.5V (5.2V for 101K) 
Vcc = Vcc A = GND 

T A = 0°Cto85°C 
(75°Cfor 101K) 

-1810 

-1620 

mV 


Vin = Vih Max. or Vil Min. 
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Electrical Characteristics Over the Operating Range (continued) 


Parameters 

Description 

Test Conditions 

Temperature! 1 ] 

Min. 

Max. 

Units 

Vih 

Input HIGH Voltage 

10E 

V EE = - 5.2V 

Vcc = VcCA - GND 

T c = — 55°C 

-1260 

-900 

mV 

t a = o°c 

-1170 

-840 

mV 

T a = +25°C 

-1130 

-810 

mV 

T a = +75°C 

-1070 

-720 

JgJggi 

T c == +125°C 

-1030 

-700 

1331 

100K V EE = - 4.5V (- 5.2V for 
101K), V CC — V C CA = GND 

T A = 0°Cto 85°C 
(75°Cfor 101K) 

-1165 

-880 

mV 

Vil 

Input LOW Voltage 

10E 

V EE = - 5.2V 

Vcc = Vcca=GND 

T c = -55°C 

-1950 

ggjj 

mV 

T A = 0°C 

-1950 

ggrr.jij 

mV 

T a = +25°C 

-1950 

-1475 

mV 

T a =+75°C 

-1950 


mV 

T c = +125°C 

-1950 

EQSI 

mV 

100/101KV ee = - 4.5V (— 5.2V 
for 101K), V CC = V C CA = GND 

T a = 0°Cto 85°C 
(75°Cfor 101K) 

-1810 

-1475 

mV 

Iih 

Input HIGH Current 

Vin = Vih Max. 


220 

pA 

Iil 

Input LOW Current 

Vin = Vil Min. 

S inputs 

0.5 

170 

pA 

All other inputs 

-50 


Iee 

Supply Current (All in- 
puts and outputs open) 

Commercial/Military Standard L (Low Power) 

-200 


mA 

CommercialStandard 

-320 


mA 


Capacitance! 3 ] 


Parameters 

Description 

TvP- 

Max.! 4 ] 

Units 

ClN 

Input Pin Capacitance 

4 

6 

pF 

Gout 

Output Pin Capacitance 

5 

7 

pF 


AC Test Loads and Waveforms! 5 ’ 6 , i, 8 , 9, 10] 


GND 



Notes: 

1. Commercial grade is specified as ambient temperature with trans- 
verse air flow greater than 500 linear feet per minute. Military grade is 
specified as case temperature. 

2. 10E specifications support both 10K and 10KH compatibility. 

3. Tested initially and after any design or process changes that may affect 
these parameters. 

4. For all packages except cerDIP (D42), which has maximums of 
Qn = 8 pF, Cout = 9 pF. 

5. Vjl = Vil Min., Vih = Vih Max. on 10E version. 


ALL INPUT PULSES 



484-9 


6. Vil = -1.7V, Vih = “0.9V on 100K version. 

7. Rl = 50^ C < 5 pF (4-, 5-ns grade) or < 30 pF (7-, 10-ns grade). In- 
cludes fixture and stray capacitance. 

8. All coaxial cables should be 50Q with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

9. t r = tf = 0.7 ns. 

10. All timing measurements are made from the 50% point of all wave- 
forms. 
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Switching Characteristics Over the Commercial Operating Range 


Parameters 

Description 

101E484-4 

10E484-4 

100E484-4 

101E484— 5 
10E484— 5 
100E484— 5 

101E484— 7 
10E484-7 
100E484— 7 

101E484— 10 
10E484— 10 
100E484— 10 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tAC 

Input to Output Delay 


2 


3 

0.5 

4 

0.5 

5 

ns 

tRC 

Chip Select Recovery 


2 


3 

0.5 

4 

0.5 

5 

ns 

tAA 

Address Access Time 


4 


5 

mm 

7 

1.2 

10 

ns 

tww 

Write Pulse Width 

5 


5 


5 


6 


ns 

tNWW 

Non- Write Pulse 


1.5 




1.5 


1.5 

ns 

tSD 

Data Set-Up to Write 

0 


0 


i 


2 


ns 

tHD 

Data Hold to Write 

0 


0 


i 


2 


ns 

tSA 

Address Set-Up/Write 

0 


0 


i 


2 


ns 

tHA 

Address HoldAVrite 

0 


0 


i 


2 


ns 

tsc 

Chip Select Set-Up/Write 

0 


0 


i 


2 


ns 

tHC 

Chip Select HoldAVrite 

0 


0 


i 


2 


ns 

tws 

Write Disable 

0.3 

2 

0.3 

3 

0.3 

5 

0.3 

5 

ns 

tWR 

Write Recovery 

0.5 

4 

0.5 

5 

0.5 

8 

0.5 

12 

ns 

tr 

Output Rise Time 

0.35 


0.35 


1 

2.5 

1 

2.5 

ns 

tf 

Output Fall Time 

0.35 

1.5 

0.35 

1.5 

1 

2.5 

1 


ns 


Shaded area contains preliminary information. 


Switching Characteristics Over the Military Operating Range 


Parameters 

Description 

10E484— 7 

10E484— 10 

Units 

Min. 

Max. 

Min. 

Max. 

tAC 

Input to Output Delay 

0.5 

4 

0.5 

5 

ns 

tRC 

Chip Select Recovery 

0.5 

4 

0.5 

5 

ns 

tAA 

Address Access Time 

1.2 

7 

1.2 

10 

ns 

tww 

Write Pulse Width 

5 


6 


ns 

tNWW 

Non- Write Pulse 


1.5 


1.5 

ns 

tSD 

Data Set-Up to Write 

1 


2 


ns 

tHD 

Data Hold to Write 

1 


2 


ns 

tSA 

AddressSet-UpAVrite 

1 


2 


ns 

tHA 

Address HoldAVrite 

1 


2 


ns 

tsc 

Chip Select Set-UpAVrite 

1 


2 


ns 

tHC 

Chip Select HoldAVrite 

1 


2 


ns 

tws 

Write Disable 

0.3 

5 

0.3 

5 

ns 

tWR 

Write Recovery 

0.5 

8 

0.5 

12 

ns 

tr 

Output Rise Time 

1 

2.5 

1 

2.5 

ns 

tf 

Output Fall Time 

1 

2.5 

1 

2.5 

ns 
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Q 


Write Mode 


50%^ 




50%^ 

< 






50%^ 

< 





^50% 



tsD 




r 1 sa 




tws - ** 

t sc 


Truth Table 


Inputs 

Output 

Mode 

S 

W 

D 

Q 

H 

X 

X 

L 

Disabled 

L 

L 

H 

L 

Write H 

L 

L 

L 

L 

Write L 

L 

H[12] 

X 

d out 

Read 


Note: 

11. If tww ^ tNWW? the device will not write data to the addressed loca- 
tion. 


II 


50% 


/ 


s 

50%y 

< 






50%^ 

C_ 



50%^ 

* mi ^ 


t|HD 



t HA ^ 



T ww J * 

\ 

l HO 

Jr 


* l W R m 


12. The 7-ns and 10-ns parts have two WE pins. Both WEi and WE 2 must 
be LOW to initiate write operation. 
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Ordering Information 


I/O 

Iee 

(mA) 

tAA 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

Pinout 

ioieI 1 ^ 

320 

■ 

CY101E484— 4DC 

D42 

Commercial 

Center Power/Ground 

CY 101E484 - 4KC 

K80 

CY101E484-4YC 

Y64 

■ 

CY101E484— 5DC 

D42 

CY101E484— 5KC 


CY 101E484— 5YC 

Y64 


200 

7 

CY101E484L— 7DC 

D42 

Commercial 

Corner Power/Ground 




CY101E484L-7JC 

J64 






CY101E484L-7KC 

K80 






CY 101E484L— 7VC 

V21 





10 

CY 101E484L— 10DC 

D42 






CY101E484L-10JC 

J64 






CY 101E484L— 10KC 

K80 






CY101E484L-10VC 

V21 




I/O 

Iee 

(mA) 

*AA 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

Pinout 

100E 

320 

■ 

CY 100E484 - 4DC 

D42 

Commercial 

Center Power/Ground 

CY 100E484 — 4KC 

K80 

CY 100E484 - 4 YC 

Y64 

5 

CY 100E484-5DC 

D42 

CY 1 00E484 — 5KC 

K80 

CY 100E484— 5YC 

Y64 


200 

7 

CY 100E484L— 7DC 

D42 

Commercial 

Comer Power/Ground 




CY100E484L— 7JC 

J64 






CY 100E484L— 7KC 

K80 






CY100E484L— 7VC 

V21 





10 

CY 100E484L— 10DC 

D42 






CY 100E484L— 10JC 

J64 






CY 100E484L— 10KC 

K80 






CY 100E484L— 10 VC 

V21 




Shaded area contains preliminary information. 


Notes 

13. 101E specifications are lOOK-compatible with -5.2V supplies. 
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Ordering Information (continued) 


I/O 

Iee 

(mA) 

tAA 

(ns) 

Ordering Code 

Package 

Type 

Operating 

Range 

Pinout 

■ 

320 

■ 

CY 10E484 — 4DC 

D42 

Commercial 

Center Power/Ground 

CY10E484— 4KC 

K80 

CY 10E484 — 4YC 

Y64 

5 

CY10E484— 5DC 

D42 

CY 10E484 — 5KC 

K80 

CY 10E484 — 5 YC 

Y64 


200 

7 

CY 10E484L- 7DC 

D42 

Commercial 

Corner Power/Ground 




CY 10E484L— 7JC 

J64 






CY 10E484L— 7KC 

K80 



■ ■ 



CY10E484L— 7VC 

V21 



1 



CY 10E484L— 7DMB 

D42 

Military 


I 



CY 10E484L— 7KMB 

K80 



■ I 


10 

CY 10E484L— 10DC 

D42 

Commercial 


1 



CY 10E484L— 10JC 

J64 



II 



CY 10E484L— 10KC 

K80 



1 



CY 10E484L— 10VC 

V21 



1 



CY 10E484L— 10DMB 

D42 

Military 





CY 10E484L— 10KMB 

K80 




Shaded area contains preliminary information. 

Note: 

14. 10E specifications support both 10K and 10KH compatibility. 
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Features 

• 16,384 x 4 bits organization 

• Ultra high speed/standard power 

— tAA = 7 ns 
— Iee = 1^0 mA 

• Low-power version 

— tAA= 12 ns 
— Iee = 135 mA 

• Both 10KH/10K- and lOOK-compat- 
ible I/O versions as well as 100K with 
10K supplies 

• On-chip voltage compensation for im- 
proved noise margin 


• Capable of withstanding > 2001V ESD 

• Open emitter output for ease of 
memory expansion 

• Industry-standard pinout 

Functional Description 

The Cypress CY10E494, CY100E494, and 
CY101E494 are 16K x 4 ECL RAMs de- 
signed for scratch pad, control, and buffer 
storage applications. Both parts are fully 
decoded random access memories orga- 
nized as 16,384 words by 4 bits. The 
CY10E494 is 10KH/10K compatible, the 
CY100E494 is 100K compatible, and the 


CY10E494 

CY100E494 

CY101E494 


16,384x4 ECL 
Static RAM 

CY101E494 has lOOK-compatible levels 
with a —5.2V supply voltage. 

The active LOW chip select (S) input con- 
trols memory selection and allows for 
memory expansion. The read and write op- 
erations are controlled by the state of the 
active LOW write enable (W) input. With 
W and S LOW, the data at D(i_ 4 )is written 
into the addressed location. To read, W is 
held HIGH while S is held LOW. Open 
emitter outputs allow for wired-OR con- 
nection to expand the memory. 



Selection Guide 



10E494— 7 
101E494— 7 

10E494— 8 
100E494— 8 
101E494— 8 

10E494-10 
100E494— 10 
101E494— 10 

10E494-12 
100E494— 12 
101E494— 12 

Maximum Access Time (ns) 

7 

8 

10 

12 

Maximum, Iee (mA) 

Commercial 

180 

180 

180 


L 




135 

Military (10K/10KH only) 



190 

190 


Shaded area contains preliminary information. 
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Pin Configurations (continued) 


Rectangular Cerpak 
Top View 



Maximum Ratings 

( Abovewhich the useful life maybe impaired. Exposure to absolute 
maximumrated conditions for extended periods may affect device 
reliability. For user guidelines, not tested.) 


Storage Temperature -65°Cto+150°C 

Ambient Temperaturewith 

Power Applied - 55 ° C to + 125 ° C 

Supply Voltage Vee to Vcc - 7.0V to +0.5V 

Input Voltage Vee to + 0.5 V 

Output Current -50 mA 

Static Discharge Voltage 

(perMIL-STD-883C, Method 3015) > 2001V 


SOJ 

Top View 



Operating Range Referenced to Vcc 


Range 

Version 

Ambient 

Temperature 

Vcc 

Commercial 

10E 

0°Cto + 75°C 

-5.2V ± 5% 

Commercial 

100E 

0°Cto + 85°C 

-4.5V ± 
0.3V 

Commercial 

101E 

0°Cto + 75°C 

-5.2V ± 5% 

Military 

10E 

- 55°Cto + 125 °C 
Case 

-5.2V ± 5% 


Shaded area contains preliminary information. 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Test Conditions 

Temperaturel 1 ! 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage 

lOE^J R l = 50Q to - 2 V 

V EE = -5.2V, 

Vin = Vih Max. or Vil Min. 


-1140 

-900 

mV 

t a = o°c 

-1000 

-840 

mV 

T a = +25°C 

-960 

-810 

mV 

T a = +75°C 

-900 

-735 

mV 

T c = +125°C 

-880 

-700 

mV 

100E R l = 50Q to - 2V, 

Vee = - 4.5V, 101EP1 V EE = -5.2V 
Vin = Vih Max. or Vil Min. 

T a = 0°Cto 85 °C 

-1025 

-880 

mV 

VqL 

Output LOW Voltage 

10E R l = 50Q to — 2V 

V EE = - 5.2V 

Vin = Vih Max. or Vil Min. 

EEESSEM 

-1920 

-1670 

mV 

t a = o°c 

-1870 

-1665 

mV 

T a = +25°C 

-1850 

-1650 

mV 

T a = +75°C 

-1830 

-1625 

mV 

T c = +125°C 

-1830 

-1610 

mV 

100E R l = 50Q to — 2V, 

y EE = -4.5 V, 

lOlECT V E e = -5.2V, 

Vin = Vih Max. or Vil Min. 

T a = 0°Cto 85°C 

-1810 

-1620 

mV 


Notes: 

1 . Commercialgrade is specified as ambient temperature with transverse 2. 10E specifications support both 10K and 10KH compatibility. 

air flow greater than 500 linear feet per minute. Military grade is sped- 3 . 10 IE specifications support 100K compatibility with Vee = -5.2V, 

fied as case temperature. Ta = 0°Cto 75 °C. 
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Electrical Characteristics Over the Operating Range (continued) 


Parameters 

Description 

Test Conditions 

Temperature! 1 ^ 

Min. 

Max. 

Units 

Vih 

Input HIGH Voltage 

10E 

Vee = - 5.2V 

T c = - 55 °C 

-1260 

-900 

mV 

t a = o°c 

-1170 

-840 

mV 

T a = +25°C 

-1130 

-810 

mV 

T a = +75°C 

-1070 

-720 

mV 

T c = +125°C 

-1030 

-700 

mV 

100EV E e= -4.5V 

101EP] v E e = -5.2V 

T a = 0°Cto 85°C 

-1165 

-880 

mV 

Vil 

Input LOW Voltage 

10E 

V EE = - 5.2V 

T c = — 55°C 

-1950 

-1540 

mV 

t a = o°c 

-1950 

-1480 

mV 

T a = +25°C 

-1950 

-1475 

mV 

T a = +75°C 

-1950 

-1450 

mV 

T c = +125°C 

-1950 

-1450 

mV 

100EVee= -4.5V 
lOlEPl Vee = -5.2V 

T a = 0°Cto 85 °C 

-1810 

-1475 

mV 

Im 

Input HIGH Current 

Vin = Vih Max. 


220 

pA 

Iil 

Input LOW Current 

Vin = Vil Min. 

S 

0.5 

170 

pA 

All others 

-50 


Iee 

Supply Current (All inputs 
and outputs open) 

Commercial L (Low Power) 

-135 


mA 

CommercialStandard 

-180 


mA 

Military Standard 

EEEl 


mA 


Capacitance M 


Parameters 

Description 

TVP- 

MaxJ 5 ! 

Units 

Qn 

Input Pin Capacitance 

3 

6 

pF 

Cout 

Output Pin Capacitance 

5 

7 

pF 


AC Test Loads and Waveforms t 6 7 > 8 > 9 > 10 > n J 


GND 



Notes: 

4. Tested initially and after any design or process changes that may affect 
these parameters. 

5. For all packages except CerDIP (D42), which has maximums of On = 
8 pF, Cout = 9 pF. 

6. Vil = Vil Min., Vih = Vih Max. on 10E version. 

7. Vil = -1.7V, Vih = -0.9V on 100K version. 


ALL INPUT PULSES 



t r t f 


E494-6 


8. Rl = 50Q, C < 5 pF (7-, 8-ns grade) or < 30 pF (10-, 12-ns grade). In- 
cludes fixture and stray capacitance. 

9. All coaxial cables should be 500 with equal lengths. The delay of the 
coaxial cables should be “nulled” out of the measurement. 

10. t r = t f = 0.7 ns. 

11. All timing measurements are made from the 50% point of all wave- 
forms. 
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Switching Characteristics Over the Operating Range 


Parameters 

Description 

10E494-7 
101E494— 7 

10E494-8 
100E494— 8 
101E494— 8 

10E494— 10 
100E494— 10 
101E494-10 

10E494— 12 
100E494— 12 
101E494— 12 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Uc 

Input to Output Delay 


5.0 


5.0 


5.0 


5.0 

ns 

tRC 

Chip Select Recovery 


5.0 


5.0 


5.0 


5.0 

ns 

Iaa 

Address Access Time 


7.0 


8.0 


10.0 


12.0 

ns 

tww 

Write Pulse Width 

5.0 


6.0 




8.0 


ns 

tSD 

Data Set-Up to Write 

1.0 


1.0 


2.0 


2.0 


ns 

tHD 

Data Hold to Write 

1.0 


1.0 


2.0 


2.0 


ns 

tSA 

Address Set-Up/Write 

1.0 


1.0 


2.0 


2.0 


ns 

tHA 

Address Hold/Write 

1.0 


1.0 


2.0 


2.0 


ns 

tsc 

Chip Select Set-Up/Write 

1.0 


1.0 


2.0 


2.0 


ns 

Ihc 

Chip Select Hold/Write 

1.0 


1.0 


2.0 


2.0 


ns 

tws 

Write Disable 


5.0 


5.0 


5.0 


5.0 

ns 

tWR 

Write Recovery 


8.0 


8.0 


12.0 


14.0 

ns 

tr 

Output Rise Time 

0.35 

1.5 

0.35 

1.5 

0.35 

1.5 

0.75 

2.5 

ns 

tf 

Output Fall Time 

0.35 

1.5 

0.35 

1.5 

0.35 

1.5 

0.75 

2.5 

ns 
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CY10E494 

CY100E494 

CY101E494 


Ordering Information 


Version (mA) 








Ua 

(ns) 

Ordering Code 

Package 

T^pe 

Operating 

Range 

mm 

CY10E494— 7DC 

D42 

Commercial 

Hi 

CY 10E494 — 7KC 

K80 


mm 

CY10E494— 7VC 

V21 


8 

CY10E494— 8DC 

D42 



CY 10E494 — 8KC 

K80 



CY10E494— 8VC 

V21 


10 

CY 10E494— 10DC 

D42 



CY10E494— 10KC 

K80 



CY 10E494— 10VC 

V21 


12 

CY 10E494L— 12DC 

D42 



CY10E494L— 12KC 

K80 



CY10E494L— 12VC 

V21 


10 

CY10E494-10DMB 

D42 

Military 


CY 10E494- 10KMB 

K80 


12 

CY 10E494 — 12DMB 

D42 



CY10E494— 12KMB 

K80 


8 

CY 1 00E494 — 8DC 

D42 

Commercial 


C Y 1 00E494 — 8KC 

K80 



CY 100E494 - 8VC 

V21 


10 

CY 100E494 — 10DC 

D42 



CY 100E494 — 10KC 

K80 



CY 100E494— 10VC 

V21 


12 

CY 100E494L— 12DC 

D42 



CY 100E494L— 12VC 

V21 



CY 100E494L— 12KC 

K80 


7 

CY101E494— 7DC 

D42 

Commercial 


CY101E494— 7KC 

K80 



CY101E494— 7VC 

V21 


8 

CY101E494— 8DC 

D42 



CY 101E494 — 8KC 

K80 



CY101E494— 8VC 

V21 


10 

CY 101E494 — 10DC 

D42 



CY 101E494— 10KC 

K80 



CY101E494— 10VC 

V21 


12 

CY 101E494L— 12DC 

D42 



CY 101E494L— 12KC 

K80 



CY101E494L— 12VC 

V21 
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VMEbus Interface Controller 


Features 

• Complete VMEbus interface control- 
ler and arbiter 

— 58 internal registers provide con- 
figuration control and status of 
VMEbus and local operations 
— Drives arbitration, interrupt, ad- 
dress modifier utility, strobe, ad- 
dress lines A07through A01 and 
data lines D07 through D00 direct- 
ly, and provides signals for control 
logic to drive remaining address 
and data lines 

— Direct connection to 68xxx family 
and mappable to non-68xxx proces- 
sors 

• Complete master/slave capability 

— Supports read, write, write posting, 
and block transfers 
— Accommodates VMEbus timing re- 
quirements with internal digital 
delay line (VCclock granularity) 

— Programmable metastability delay 
— Programmable data acquisition de- 
lays 

— Provides timeout timers for local 
bus and VMEbus transactions. 

• Interleaved block transfers over 
VMEbus 

— Acts as DMA master on local bus 


— Programmable burst count, trans- 
fer length, and interleaved period 
interval 

— Supports local module-based 
DMA. 

• Arbitration support 

— Supports single-level, priority and 
round robin arbitration 
— Supports fair request option as re- 
quester. 

• Interrupt support 

— Complete support for the VMEbus 
interrupts: interrupter and inter- 
rupt handler 

— Seven local interrupt lines 
— 8-level interrupt priority encode 
— Total of 29 interrupts mapped 
through the VIC068A. 

• Miscellaneous features 

— Refresh option for local DRAM 
— Four broadcast location monitors 
— Four module-specific location mon- 
itors 

— Eight interprocessor communica- 
tions registers 
— PGA or QFP packages 
— Compatible with IEEE Specifica- 
tion 1014, Rev. C 
— Supports RMC operations 


Functional Description 

The VMEbus interface controller 
(VIC068A) is a single chip designed to 
minimize the cost and board area require- 
ments and to maximize performance of the 
VMEbus interface of a VMEbus master/ 
slave module. This can be implemented on 
either a 8-bit, 16-bit, or 32-bit VMEbus 
system. The VIC068A was designed using 
high-performancestandard cells on an ad- 
vanced 1 micron CMOS process. The 
VIC068A performs all VMEbus system 
controller functions plus many others, 
which simplify the development of a VME- 
bus interface. The VIC068A utilizes pat- 
ented on-chip output buffers. These 
CMOS high-drive buffers provide direct 
connection to the address and data lines. In 
addition to these signals, the VIC068A 
connects directly to the arbitration, inter- 
rupt, address modifier, utility and strobe 
lines. Signals are provided which control 
data direction and latch functions needed 
for a 32-bit implementation. 

The VIC068A was developed through the 
efforts of a consortium of board vendors, 
under the auspices of the VMEbus Inter- 
national Trade Association (VITA). The 
VIC068A thus insures compatibility be- 
tween boards designed by different man- 
ufacturers. 
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Pin Configurations 

Pin Grid Array (PGA) 

Bottom View 

ABCDEFGHJKLMN P R 





VSS IPL2 LIACKO LIRQ2 LIRQ5 ASIZ1 ASIZO SLSEL1 WORD FIACK A02 A04 VDD VSS IRQ4 


BLT I VDD LIRQ1 LIRQ4 LIRQ6 ICFSEL MWB A01 A03 A07 IRQ3 IRQ7 








LD2 LD5 DEDLK IPLO LAEN LIRQ3 LIRQ7 VSS SLSELO VSS A06 IRQ1 IRQ2 IRQ6 ACFAIL 



PAS LBERR RESET 


DSACKO R/W FC1 


BERR WRITE AM5 


BR2 DS1 DSO 


HALT RMC LBR 


BBSY BR1 BRO 12 


FC2 SIZO SCON CLK64M LADI VSS VDD VSS8 VCC5 D00 I BG10UT BG2IN I BGOIN BR3 VSS 13 


SIZ1 IRESET LADO LED! DDIR LWDENIN DENO D06 D03 D01 VSS7 BGOOUT BG3IN BG1IN BCLR 


LBG ABEN VDD LEDO UWDENIN SWDEN ISOBE D07 D05 D04 D02 BG30UT I BG20UT I SYSCLK VSS 15 
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Pin Configurations (continued) 


Quad Flat Pack (QFP) 
Top View 
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A K 


51 2/256K X 36 DRAM 

C 

512/256KX 36 DRAM 


N V 



Latching Transceivers 


Latching Transceivers 


Parity Check 
Logic 


4 JEDEC EPROMs 


EPROM 

Map Decoder 



k 



FCT 

FCT 

3 

ZZ. 1 


245 

245 


T 


■ ■ 





1 543 1 

i 543 1 

1 543 J 


VIC068A 



Slave SLSELO 
Select SLSEL1 
Decode ....... 


LIACKO LIRQ1-LIRQ7 


IACK, IACKIN, IACKOUT 


IRQ1.IRQ7, ACFAIL, 
SYSFAIL 


STSRESET 


A31-A24 A23-16 A15-A08 
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Signal Descriptions 


VMEbus Signals 

The following signals are VMEbus specified signals that are driven 
and received directly by the VIC068A. For complete definitions 
and description of these signals refer to the VMEbus specification 
(IEEE 1014). 

SYSRESET 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 

The VMEbus system reset signal. A LOW level on this signa l resets 
the internal logic of the VIC068A and asserts the signals HALT 
and RESET. These signals remain asserted for a minimum of 200 
ms. If the VIC 068A is co nfigur ed as VMEbu s system controller, a 
LOW level on IRESET asserts SYSRESET for a minimum of 200 
ms. 


ACFAIL 

Input: Yes 

Output: No 

Drive: None 

The VMEbus AC fail signal. This signal should be driven by the 

VMEbus power monitor (if installed). The VIC068A can be en- 
abled to provide a local interrupt on the assertion of this signal. 

SYSFAIL 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 


As an output the SYSFAILsignal is asserted when HALT has been 
detected asserted for more than 4, ms (by a source other then the 
VIC068A). 

This signal is asserted by the VIC068A after a global reset. It may 
be masked by clearing ICR6[6] or by setting ICR7[7]. The 
VIC068Acan also be enabled to provide a local interrupt on the 
assertion of this signal. 

SYSCLK 

Input: No 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus system clock signal. This signal is driv en by the 
VIC068Awhen configured as system controller (SCON asserted). 
The frequency driven is l/4th the frequency delivered to the 
VIC068ACLK64M signal. To deliver the required 16 MHz on this 
signal, the VIC068A must run at 64 MHz. The VIC068A does not 
use this signal internally for any purpose. 

BR3-BR0 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 

The VMEbus Bus Requestsignals. 


BG3IN - BG0IN 

Input: Yes 

Output: No 

Drive: None 

The VMEbus daisy-chained Bus-Grant- In signals. 

BG30UT - BGOOUT 

Input: No 

Output: Yes 

Drive: 8 mA 

The VMEbus daisy-chained Bus-Grant-Out signals. 

BBSY 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 

The VMEbus Bus-Busy signal. 

BCLR 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Bus-Clear signal. 

D7 — DO 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus low-order data lines. 

A7-A1 

Input: Yes 

Output: Yes, 3-state 

ca a 


11 


The VMEbus low-order address lines. 

AS 

Input: Yes 

Output Yes, rescinding 

Drive: 64 mA 

The VMEbus Address Strobe signal. 

DS1-DS0 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 

The VMEbus Data Strobe signals. 

DTACK 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 

The VMEbus Data-Transfer-Acknowledgesignal. 
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BERR 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 

The VMEbus Bus-Error signal. 

WRITE 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Data-Direction signal. 

LWORD 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Long-word signal. 

AMS - AMO 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Address-Modifier signals. 

Jack 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Interrupt Acknowledge signal. 

iaCkin 

Input: Yes 

Output: No 

Drive: None 

The VMEbus daisy-chained Interrupt-Acknowledge-In signal. 

IACkOut 

Input: No 

Output: Yes 

Drive: 8 mA 

The VMEbus daisy-chained Interrupt- Acknowledge-Out signal. 

IRQ7 -IRQO 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 

The VMEbus Interrupt request signals. 

Local Signals 

These signals define the local bus structure of the VIC068A. 
They are modeled after Motorola 68K signals. 


LD7 - LDO 

Input: Yes 

Output: Yes, 3-state 

Drive: 8 mA 

The Local Data 7-0 signals. These signals are typically con- 
nected to the local processor data lines D(7:0) through an isola- 
tion buffer. VIC068A register accesses are also made through 
these data signals. 

LA7-LA0 

Input: Yes 

Output: Yes, 3-state 

Drive: 8 mA 

The Local Address 7-0 signals. These signals are typically con- 
nected to the local processor address lines. VTC068A registers 
are also addressed through these signals. When acti ng as the local 
bus master, the VIC068A drives these lines with the LAEN signal 
to supply the local address. 

€5 

Input: Yes 

Output: No 

Drive: None 

The VIC068A chip select signal. This signal should be asserted 
whenever access to the VIC068A internal registers is required. 

FAS 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The physical/processor address strobe. This signal is used to qualify 
an incoming address when performing VMEbus master operations 
or register operations. This signal is driven when becoming the lo- 
cal bus master and performing slave transfers, DRAM refresh, 
slave block transfers and block transfers with local DMA. When 
acting as an output, the minimum assertion and negation timing for 
this signal is configured by the Local Bus Timing Register. 

m 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data strobe. This signal is used to qualify incoming data 
when performing VMEbus master operations or register opera- 
tions. This signal is driven when becoming the local bus master and 
performing slave transfers, DRAM refresh, slave block transfers, 
and block transfers with local DMA. When acting as an output, the 
minimum assertion and negation timing for this signal is directed 
by the Local Bus Timing Register. 

DSACK1, DSACKO 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data-size-acknowledge signals. One or both of these sig- 
nals should be asserted to the VIC068 A whenever the VIC068A is 
local bus master to acknowledge the successful completion of each 
cycle of a slave transfer, slave block transfer, or block transfers with 
local DMA. The VIC068A asserts one or both of these signals to 
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acknowledgethe successful comple tion of a V MEbus master oper- 
ation (after receiving the VMEbus DTACK signal). The following 
should be noted about the DSACK1/0 signals: 

• The VIC 068A only asserts a 1 6 bit DS ACKi code when the 
WORD signal is asserted indicating access to a D16 VMEbus 
resource is complete. 

• The VIC068A treats the assertion of any DSACK1/0 signal as 
a 32-bit acknowledge for slave accesses. 

• The VIC068 A does not directly support 1 6 or 8-bit local port 
sizes. 

• The VIC068A always asserts both DSACKs for register ac- 
cesses. as well as for interrupt acknowledge cycles. 

LBERR 

Input: Yes 

Output: Yes, rescinding 
Drive: 8 mA 

The local bus-error signal. This signal should be asserted to the 
VIC068A whenever the VIC068A is local bus master to acknowl- 
edge the unsuccessful completion of a cycle of a slave transfer, 
slave block transfer, and block transfers with local D MA in which 
case the VIC068A asserts the VMEbus BERR signal. The 
VIC068Aasserts this signal to acknowledge the unsuccessful com- 
plet ion of a VMEbus master operation (after receiving the VME- 
bus BERR signal). 

RESET 
Input: No 

Output: Yes, Open-collector 
Drive: 8 mA 

The local reset indication signal. This signal is asserted whenever 
the VIC068A is in a reset condition , an inter nal, global, or system 
reset causes the VIC068A to assert RESET for a minimu m of 200 
ms. If the reset condition continues for longer then 200 ms, RESET 
begins additional 200 ms timeouts until all reset conditions are 


cleared. 


HALT 

Input: 

Yes 

Output: 

Yes, Open collector 

Drive: 

8mA 


The “ha lted” condition indication signal. This signal, along with 
RESET, is asserted during reset conditions. A n intern al, global, 
and system reset causes the VIC068A to assert HALT for a mini- 
mu mof200 ms. If the reset condition continues for longer then 200 
ms, HALT begins an additional 20 0 ms tim eouts until all reset con- 
ditions are cleared. Assertion of HALT for greater than 4 ms by 
anything other then the VIC068A causes the VIC068A to assert 
SYSFAIL. 

HALT ma y be conf igured to assert during dead-lock conditions 
along with LBERR to initiate a retry sequence for Motorola 68K 
processors. 

R/W 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data direction signal. This signal is driven while VIC068A 
is a local bus master to indicate local data direction. As an input, 


R/W indicate s data direction for VMEbus master cycles. In this 
case, WRITE reflects the value of R/W. An asserted condition indi- 
cates a write operation. 

FC2, FC1 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local function code signals. These signals identify the type of 
local cycle in progress. As inputs, they should reflect the type of op- 
erations in terms of User/Supervisory Code/Data. They may be 
connected directly to the Motorola FC2/1 outputs for 68000-30 
processors. For the 68040, the FC2/1 inputs may be connected to 
the TM2/1 outputs respectively. Additional qualification may be 
requiredfor 68040 applications since the 68040 uses previously re- 
served/unusedfunction codes. 

FC2 FC1 Description 

0 0 User Data 

0 1 User Program 

1 0 Supervisory Data 

1 1 Supervisory Program 

As outputs, the VIC068A drives these signals whenever local bus 
master to indicate the type of local cycle the VIC068A is perform- 
ing. 

FC2 FC1 Description 

0 0 Slave Block Transfer 

0 1 Local DMA 

1 0 Slave Access 

1 1 DRAM Refresh 

SIZ1,SIZ0 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data size signals. As inputs, these signals should identify 
the width of the VMEbus data to be transferred. The SIZi signals 
should not be used to indicate the physical port size of the slave de- 
vice (D16, or D32). This is done with the WORD signal. As out- 
puts, they are driven by the VIC068A as local bus master to identi- 
fy the width of the incoming data. 


SIZI 

SIZO 

Data Width 

0 

0 


Long Word 

0 

1 


Byte 

1 

0 


Word 

1 

1 


3-Byte 

LBR 




Input: 


No 


Output: 


Yes 


Drive: 


8 mA 



The local bus request signal. This signal is asserted whenever the 
VIC068A desires mastership of the local bus. This signal remains 
asserted for the entire bus tenure. 

Local bus mastership is requested when each of the following oper- 
ations is desired: 

• Standard slave accesses 
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• Slave block transactions 

• Block transfers with local DMA 

• DRAM refresh 

LBG 

Input: Yes 

Output: No 

Drive: None 

The local bus grant signal. The s ignal should be asserted in re- 
sponse the assertion of the LBR signal. The VIC068A do es not 
incorporate a local bus grant acknowledge protoc ol so, the LBG 
signal should remain asserted for the duration of LBR. 

MWB 

Input: Yes 

Output: No 

Drive: None 

The “Module- Wants -Bus” signal. This signal should be asserted by 
loc al res ources to begin a VMEbus transaction. W hen q ualified by 
the PAS signal, the VIC068A asserts the VMEbus BRl signal. This 
signal is usually asserted by local-to-VMEbus address decoders. 

FCIACK 

Input: Yes 

Output: No 

Drive: None 

The local interrupt ackn owledge signal. This signal should be as- 
serted (qualified by PAS) to acknowledge all VTC068A-generated 
local interrupts. 

SLSEL1, SLSELO 

Input: Yes 

Output: No 

Drive: None 

The slave select signals. These signals indicate the VIC068A has 
been selected to perform a VMEbus slave operation. When qual- 
ified by AS and valid AM codes, the VIC068A requests the local 
bus to perform the slave cycle. These signals are usually asserted 
by VMEbus-to-local address decoders. 

The SLSEL1/0 signals may be used independently of each other 
to provide unique slave characteristics as defined by the Slave Se- 
lect Control registers. 

ICFSEL 

Input: Yes 

Output: No 

Drive: None 

The Interprocessor Communication Facility (ICF) Select signal. 
This signal is used to indicate that the ICF functions of the 
VIC068A have been selected. These include the ICF registers 
and the ICF switch interrupts. This signal is qualified with AS and 
A16 AM codes (A16/Supervisory for global switches). 


ASIZI,ASIZ0 

Input: Yes 

Output: No 

Drive: None 


The VMEbus address size signals. These signals should be driven 
to indicate the VMEbus address size of master VMEbus trans- 
fers. The address size i nformat ion is issued on the VMEbus AM 
codes. The assertion of ASlZO indicates an A16 transaction. The 
assertion of AS1Z1 indicates an A32 transaction. Asserting nei- 
ther indicates an A24 transaction. User-def ined address spaces 
may be accessed by asserting both ASlZl/O signals. In this case, 
the AM codes are issued according to the programming of the 
Address Modifier Source Register. 

ASIZ1 ASlZO Address Size 


0 0 
0 1 
1 0 
1 1 


User defined 
A32 
A16 
A24 


The ASIZl/0 signals are also used for cycle acknowledge signals 
for module- based D MA transfers. During a module -based DMA 
transfer, the ASIZO signal is u sed a s a data- transfer-acknowledge 
signal (analogous to DTA CjG.The A5TZT signal is used as a bus- 
error signal (analogous to BERR). 

WORD 

Input: Yes 

Output: No 

Drive: None 


The VMEbus data-width control signal. This signal, when as- 
serted, indicates the requested VMEbus transaction should be 
treated as a D16 data path. When negated, the VMEbus data 
path is assumed to be D32. This signal should be used to confi- 
gure VMEbus data-width for master cycles only. Data-width for 
slave cycles is configured in the Slave Select Control Registers. 

This signal is also used to configure the data-width for block 
transfers with local DMA. When this signal is asserted during the 
block transfer initiation cycle, the block transfer is assumed to be 
a D16 block transfer. 

This signal may be changed dynamically for individual transfers, 
or strapp ed LOW at power-up for permanent D16 operation. If 
WORD is strapped LOW at power-up, the VIC068A is confi- 
gured as a D16 slave independent of the slave configuration in 
the Slave Select Control Registers. 

WORD should not be used to indicate data size (i.e., byte, word, 
or long-word) only local data port size (i.e., D16 or D32). 

BUT 

Input: Yes 

Output: Yes, open-collector 

Drive: 8 mA 


The Block transfer with local DMA indication signal. This signal 
is used to indicate that a block transfer with local DMA is in 
progress. This signal remains asserted for the entire block trans- 
fer including interle ave p eriods with the exception of local page 
boundary crossings. BLT toggles during local boundary crossings 
to increment the external LA(+:8) counters. 

If the BLT signal is asserted simultaneously with the MWB signal 
and BTCR[7] is set, a module-based DMA transfer is performed. 
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DEDLK 


IRESET 


Input: No 

Output: Yes 

Drive: 8 mA 


Input: Yes 

Output: No 

Drive: None 


The dead-lock indication signal. This signal is used to indicate a 
dead-lockcondition has occurred. This signal sh ould be us ed by lo- 
cal logic to remove its request for the VMEbus. DEDLK remains 
asserted until the slave transaction is complete. 

DEDLK is also asserted to indicate that a VMEbus master cycle is 
being attempted during the interleave period of a block transfer 
with local DM A, without the dual p ath feature enabled. In this 
case, DEDLK is ass erted w hile MWB is asserted. If, during the in- 
terleave period, the MWB signal is asserted after the VMEbus has 
been re-obtained, the VIC068A will assert DEDLK for the dura- 
tion of the burst. 

IPL2,IPLI,IPL0 

Inputs: IPLO only 

Output: Yes, open-collector 

Drive: 8 mA 

The local priority encoded interrupt request signals. These signals 
are asserted to interrupt the local processor. All local VIC068A in- 
terrupts are issued with these signals. These signals are meant to 
emulate the Motorola 68K interrupt algorithms. The assertion of 
one or more of these signals indicate a singl e inte rrupt with a prior- 
ity given by the negative-logic value of the IPLi signals. Level 7 is 
the highest priority. These signals are open-collector to allow the 
wire-ORingof multiple interrupt sources. 

During the assertion of IRESET, IPLO becomes an input. If IPLO 
is asserted at this time, a global reset is performed. 

LIRQ7 - LIRQ1 

Input: Yes 

Output: LIRQ 2 only 

Drive: 8mA (LIRQ2 only) 

The local interrupt request signals. These signals serve as local in- 
terrupt request signals for the VIC068A. If enabled to handle the 
particular local in terru pt, the VIC068A in turn iss ues a pr ocessor 
interruptwith the IPLi signals at the assertion of a LIRQi. Exten- 
sive configuration of local interrupts is allowed through the Local 
Interrupt Configuration Registers. 

LIRQ2 may also be configured to issue periodic “heartbeat” inter- 
rupts at user defined intervals. 

LIACKO 

Input: No 

Output: Yes 

Drive: 8 mA 

The “autovectoring” indication signal. This signal is asserted when 
the VIC068A is configured to allow the interrupting device to 
place its status/ID vector on the local data bus in response to a 
VIC068A-handledlocal interrupt acknowledge. This signal may be 
used to signal a autovectored interrupt acknowledge cycle for 
68020/30/40 processors. This signal may be connected directly to 
the AVEC signal for these processors. 


The internal reset signal. This signal is used to issu e both internal 
and global resets to the VIC068A. If ass erted with IPLO, a global 
reset is performed. If asserted without IPLO, an internal reset is 
performed. All internal state m achines and selec ted register bits 
are reset during the assertion of IR ESET. HA LT and RESET are 
both asserted d uring the asse rtion of IRESET. If configured as sys- 
tem controller, S YSRESET is also asserted during the assertion of 
IRESET. 

IRESET contains internal hysteresis to allow the connection of this 
signal to an external RC network for power-up resets. 

SCON 

Input: Yes 

Output: No 

Drive: None 

The system controller enabling signal. This signal is used to config- 
ure the VIC068A as VMEbus system controller. This signal must 
be strapped LOW at power-up and remain LOW for VIC068A to 
reliably assume the role of VMEbus system controller. 

CLK64M 

Input: Input 

Output: No 

Drive: None 

The VIC068A master clock input. This 64-MHz clock input is used 
to clock internal arbitration, timing, and delay functions within the 
VIC068A. 

Buffer Control Signals 

These signals control the latching and enabling of the external ad- 
dress and data latches and buffers. For block transfers with local 
DMA, some of these signals are used to control the counting and 
enablingof external counters required for page boundary crossing. 

Men 

Input: No 

Output: Yes 

Drive: 8 mA 

The VMEbus Address Bus ENable signal. This signal is used to en- 
able the external VMEbus address drivers for VMEbus master op- 
erations. It is typically connected to the OEAB input of a ’543 ad- 
dresstransceivers. 

LAEN 

Input: No 

Output: Yes 

Drive: 8 mA 

The Local Address ENable signal. This signal is used to enable the 
external local address drivers for slave accesses. It is typically con- 
nected to the OEBA input of a ’543 address transceivers through 
an inverter. 

Note that this signal is an active-HIGH signal. 
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LADO 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch ADdress Out signal. This signal is used to latch the out- 
going VMEbus address for VMEbus master operations. When this 
signal is asserted (HIGH), it is assumed that the latches are in a 
latchedstate. When negated, the latches should be in a fall-through 
state. This allows direct connection to the ’543 address driver 
LEAB input. LADO is very important for proper operation of 
master write posting and block transfers with interleave periods. 
For these operat ions, V IC068A may use LADO in combination 
with LADI and ABEN to temporarily store the contents of a 
VMEbus address during intervening slave accesses. 

LADI 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch ADdress In signal. This signal is used to latch the incom- 
ing VMEbus address for slave accesses. When this signal is as- 
serted (HIGH), it is assumed that the latches are in a latched state. 
When negated, the latches should be in a fall-through state. This 
allows direct connection to the ’543 address driver LEBA input. 
LADI is used in conjunction with LADO to temporarily store out- 
going VMEbus master transaction addresses during intervening 
slave accesses. 


DENO 

Input: No 

Output: Yes 

Drive: 8mA 

The Data ENable Out signal. This signal enables data onto the 
VMEbus data bus for master write and slave read cycles. This sig- 
nal is typically connected to the OEAB input of the ’543 data 
latches. 


LWDENIN 

Input: No 

Output: Yes 

Drive: 8 mA 

The Lower Word Data ENable IN signal. This signal enables data 
onto the lower word of the local data bus LD(15:8) for master read 
and slave write cycles. This signal is typically connected to the 
OEBA input of the ’543 lower data latch. 

UWDENIN 

Input: No 

Output: Yes 

Drive: 8 mA 

The Upper Word Data ENable IN signal. This signal enables data 
onto the upper word of the local data bus LD(31:16) for master 


read and slave write cycles. This signal is typically connected to the 
OEBA input of the upper ’543 data latches. 

LEDO 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch Enable D ata Out signal. This signal latches the outgoing 
VMEbus data for master write and slave read cycles. When this sig- 
nal is asserted (HIGH), it is assumed that the latches are in a 
latched state. When negated, the latches should be in a fall-through 
state. This allows direct connection to the ’543 address driver 
LEAB input.This signal is used in conjunction with LEDI to tem- 
porarily store outgoing master write post data (data switch-back). 

LEDI 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch Enable Data In signal. This signal latches the incoming 
VMEbus data for master read and slave write cycles. When this sig- 
nal is asserted (HIGH), it is assumed that the latches are in a 
latched state. When negated, the latches should be in a fall-through 
state. This allows direct connection to the ’543 address driver 
LEBA input.This signal is used in conjunction with LEDO to tem- 
porarily store outgoing master write post data. 

ISOBE 

Input: No 

Output: Yes 

Drive: 8 mA 

The iso lation Buffer Enable signal. This signal, along with the 
SWDEN signal, provides byte lane switching. This signal is typical- 
ly connected to the EN input of the ’245 isolation buffer. 

SWDEN 

Input: No 

Output: Yes 

Drive: 8 mA 


The SWap Data ENable signal. This signal, along with the ISOBE 
signal, provides byte lane switching. It provides for swapping 
LD(31:16) to LD(15:0). This signal is typically connected to the 
EN input of the ’245 swap buffer. 

DDIR 

Input: No 

Output: Yes 

Drive: 8 mA 

The Data DIRection signal. This signal provides the data direction 
(i.e., read/write) information to the isolation and swap buffers. 
When asserted, buffers should be configured in the local- to- VME- 
bus (A-to-B) direction. This signal is typically connected to the 
DIR input of the ’245. isolation/swap buffers. 
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VIC068A Register Values After Reset Operations 


Address 

(hex) 

Name 

Description 

Global 

Reset 


HU 

03 

VIICR 

VMEbus Interrupter Interrupt Control Register 

11111000 

mil*** 

ffMMBKfi 

07— IF 

CICR1-7 

VMEbus Interrupt Control Registers 1—7 

mil*** 

mu*** 

um*** 

23 

DMASR 

DMA Status Register 

11111000 

mu*** 

mil* ** 

37-3F 

LICR1-7 

Local Interrupt Control Registers 1-7 

1000X000 

J***-J£*** 

KSiiii 

43 

ICGSICR 

ICGS Interrupt Control Register 

11111000 

mu*** 


47 

ICMSICR 

ICMS Interrupt Control Register 

11111000 

mil*** 

mil*** 

4B 

EGICR 

Error Group Interrupt Control Register 

11111000 

mil*** 

mil*** 

4F 

ICGSVBR 

ECGS Vector Base Register 

00001111 

00001111 

00001111 

53 

ICMSVBR 

ICGS Vector Base Register 

00001111 

00001111 

00001111 

57 

LIVBR 

Local Interrupt VEctor Base Register 

00001111 

00001111 

00001111 

5B 

EGIVBR 

Error Group Interrupt Vector Base Register 

00001111 

00001111 

00001111 

5F 

ICSR 

Interprocessor Communications Switch Register 

00000000 

****0000 

00000000 

63-73 

ICRO-4 

InterprocessorCommunicationsRegistersO-4 

00000000 

00000000 

00000000 

77 

ICR5 

Interprocessor Communications Register 5 

Version 

Version 

Version 

7B 

ICR6 

Interprocessor Communications Register 6 

X11111XX 

Xlllllll 

X1111110 

7F 

ICR7 

Interprocessor Communications Register 7 

00X00000 

xoxxxxxx 

00X00000 

83 

VIRSR 

VMEbus Interrupt Request Status Register 

00000000 

*******Q 

00000000 

87-9F 

VIVBR1— 7 

VMEbus Interrupt Vector Base Regtisters 1-7 

00001111 

******** 

00001111 

A3 

TTR 

Transfer Timeout Register 

01101000 

01101000 

01101000 

A7 

LBTR 

Local Bus Timing Register 

00000000 

******** 

******** 

AB 

BTDR 

Block Transfer Definition Register 

00000000 

00000000 

00000000 

AF 

ICR 

Interface Configuration Register 

00000000 

00000000 

00000000 

B3 

ARCR 

Arbiter/Requester Configuration Register 

01100000 

011*0000 

011*0000 

B7 

AMSR 

Address Modifier Source Register 

00000000 

00000000 

00000000 

BB 

BESR 

Bus Error Status Register 

xooooooo 

xooooooo 

xooooooo 

BF 

DMASR 

DMA Status Register 

00000000 

00000000 

00000000 

C3 

SS0CR0 

Slave Select 0 Control Register 0 

00000000 

QQ****** 

oo****** 

C7 

SS0CR1 

Slave Select 0 Control Register 1 

00000000 

******** 

******** 

CB 

SS1CR0 

Slave Select 1 Control Register 0 

00000000 

00****** 

oo****** 

CF 

SS1CR1 

Slave Select 1 Control Register 1 

00000000 

******** 

******** 

D3 

RCR 

Release Control Register 

00000000 

00000000 

00000000 

D7 

BTCR 

Block Transfer Control Register 

00000000 

00000000 

00000000 

D8 

CTLRO 

Block Transfer Length Register 0 

00000000 

00000000 

00000000 

DF 

BTLR1 

Block Transfer Length Register 1 

00000000 

00000000 

00000000 

E3 

SRR 

Ssytem Reset Register 

11111111 

11111111 

11111111 

EB-FF 


Reserved Locations 

11111111 

11111111 

11111111 
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Theory of Operation 

The VIC068A is an interface between a local CPU bus and the 
VMEbus. The local bus interface of the VIC068A emulates Moto- 
rola’s family of 32-bit CISC processor interfaces. Other processors 
can easily be adapted to interface to the VIC068A using the appro- 
priate logic. 

Resetting the VIC068A 

The VIC068A can be reset by any of three distinct reset conditions: 

Internal Reset . This reset is the most common means of reseting 
the VIC068A. It resets select register values and all logic within the 
device. 

System Reset. This reset provides a means of resetting the 
VIC068A t hrough the V MEbus backplane. The VIC068A may 
also signal a SYSRESET by writing a configuration register. 

Global Reset. This provides a complete reset of the VIC068 A. This 
reset resets all of the VIC068A’s configuration registers. This reset 
should be used with caution since SYSCLK is not driven while a 
global reset is in progress. 

All three reset options are implemented in a different manner and 
have different effects on the VIC068A configuration registers. 

YIC068A VMEbus System Controller 

The VIC068A is capable of operating as the VMEbus system con- 
troller. It provides VMEbus arbitration functions, including: 

• Priority, round-robin, and single-level arbitration schemes 

• Driving I ACK Daisy-Chain 

• Driving BGiOUT Daisy-Chain (All four levels) 

• Driving SYSCLK output 

• VMEbus arbitration timeout timer 

The System controller functions are enabled by the SCON pin of 
the VIC068A. When strapped LOW, the VIC068A functions as the 
VMEbus system controller. 

VIC068A VMEbus Master Cycles 

The VIC068A is capable of becoming the VMEbus master in re- 
sponse to a request from local resources. In this situation, the local 
resource requests that a VMEbus transfer is desired. The 
VIC068A makes a request for the VMEbus. When the VMEbus is 
granted to the VIC068A, it then performs the transfer and ac- 
knowledges the local resource and the cycle is complete. The 
VIC068 Ais capable of all four VMEbus request levels . The follow- 
ing release modes are supported: 

• Release on request (ROR) 

• Release when done (RWD) 

• Release on clear (ROC) 

• Release under RMC control 

• Bus capture and hold (BCAP) 

The VIC068 A supports A32,A24, and A16, aswell as user-defined 
address spaces. 

Master Write-Posting 

The VIC068A is capable of performing master write-posting (bus 
decoupling). In this situation, the VIC068A acknowledges the lo- 
cal resource immediately after the request to the VIC068A is 
made, thus freeing the local bus. The VIC068A latches the local 
data to be written and performs the VMEbus transfer without the 
local resource having to wait for VMEbus arbitration. 


Indivisible Cycles 

Read-modify-write cycles and indivisible multiple-address cycles 
(IMACs) are easily performed using the VIC068A. Significant 
control is allowed to: 

• Reques ting th e VMEbus on the assertion of RMC indepen- 
dent of MWB (this prevents any slave access from interrupting 
local indivisable cycles) 

• Stretching the VMEbus AS 

• Making the above behaviors dependent on the local SIZi sig- 
nals 

Deadlock Condition 

If a master operation is attempted when a slave operation to the 
same module is in progress, a deadlock condition has occurred. 
The VIC 068A will signal a deadlock condition by asserting the 
DEDLK signal. This should be used by the local resource request- 
ing the VMEbus to try the transfer after the slave access has com- 
pleted. 

Self-Access Condition 

If the VIC068A, while it is VMEbus master, has a slave select sig- 
n aled,as elf access is said to have occ urred. Th e VIC068A will issue 
a BERR, which in turn will cause a LBERR to be asserted. 

VIC068A VMEbus Slave Cycles 

The VIC068A is capable of operating as a VMEbus slave control- 
ler. The VIC068A contains a highly programmable environment to 
allow for a wide variety of slave configurations. The VIC068A al- 
lows for: 

• D32 or D 1 6 configuration 

• A32, A24, A1 6, or user-defined address spaces 

• Programmable block transfer support including: 

— DMA-type block transfer (PAS and DSACKi held asserted) 

— non -DMA-type block transfer (toggle PAS and DSACKi) 

— No support for block transfer 

• Programmable data acquisition delays 

• Programmable PAS and DS timing 

• Restricted slave accesses (supervisory accesses only) 

When a slave access is required, the VIC068A will request the local 
bus. When local bus mastership is obtained, the VI C068A will read 
or write the data to/from the local resource and assert the DTACK 
signal to complete the transfer. 

Slave Write-Posting 

The VIC068A is capable of performing a slave write-post opera- 
tion (bus decoupling). When enabled, the VIC068A l atches the 
data to be written and acknowledge the VMEbus (asserts DTACK) 
immediatelythereafter. This prevents the VMEbus from having to 
wait for local bus access. 

Address Modifier (AM) Codes 

The VIC068 A encodes and decodes the VMEbus address modifier 
codes. For VMEbus master accesses, the VIC068A encodes the 
appropriate AM codes through the VIC068A FCi and ASIZi sig- 
nals, as well as the block transfer status. For slave accesses, the 
VIC068A decodes the AM codes and checks the slave select con- 
trol registers to see if the slave request is to be supported with re- 
gard to address spaces, supervisory accesses, and block transfers. 
The VIC068A also supports user-defined AM codes; that is, the 
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VIC068A can be made to assert and respond to user-defined AM 
codes. 

VIC068A VMEbus Block Transfers 

The VIC068A is capable of both master and slave block transfers. 
The master VIC068A performs a block transfer in one of two 
modes: 

• MOVEM-type Block Transfer 

• Master Block Transfer with Local DMA 

In addition to these VMEbus block transfers, the VIC068A is also 
capable of performing block transfers from one local resource to 
another in a DMA-like fashion. This is referred to as a Module- 
based DMA transfer. 

The VMEbus specification restricts block transfers from crossing 
256-byte boundaries without toggling the address strobe, in addi- 
tion to restricting the maximum length of the transfer to 256 bytes. 
The VIC068A allows for easy implementation of block transfers 
that exceed the 256-byte restriction by releasing the VMEbus at 
the appropriate time and rearbitrating for the bus at a programmed 
time later (this in-between time is referred to as the interleave peri- 
od), while at the same time holding both the local and VMEbus ad- 
dresseswith internal latches. All of this is performed without pro- 
cessor/software intervention until the transfer is complete. 

The VIC068A contains two seperate address counters for the 
VMEbus and the local address buses. In addition, a seperate ad- 
dress is counter-provided for slave block transfers. The VIC068A 
addresscounters are 8-bit up-counters that provide for transfers up 
to 256 bytes. For transfers that exceed the 256-byte limit, the Cy- 
press VAC068A or external counters and latches are required. 

The VIC068A allows slave accesses to occur during the interleave 
period. Master accesses are also allowed during interleave with 
programming and external logic. This is referred to as the “dual 
path” option. 

The VAC068A may be used in conjunction with the VIC068A to 
provide much of the external logic required for extended block 
transfer modes, such as the 256-byte boundary crossing and dual 
path, the VAC068A extends the 8-bit counters in the VIC068A to 
support full 32-bit incrementing addresses on both the local bus 
and VMEbus. The VAC068A also contains the latches required for 
extended address block transfers as well as those required for sup- 
porting the dual path feature. The VAC068A is not required to 
support block transfers, it simply enhances them. 

MOVEM Master Block Transfer 

This mode of block transfer provides the simplest implementation 
of VMEbus block transfers. For this mode, the local resource sim- 
ply configures the VIC068A for a MOVEM block transfer and pro- 
ceeds with the consecutive-address cycles (such as a 680X0 
MOVEM instruction). The local resource continues as the local 
bus master in this mode. 

Master Block Transfers with Local DMA 

In this mode, the VIC068Abecomes the local bus master and reads 
or writes the local data in a DMA-like fashion. This provides a 
much faster interface than the MOVEM block transfer, but with 
less control and fault tolerence. 

VIC068A Slave Block Transfer 

The process of receiving a block transfer is referred to as a slave 
block transfer. The VIC068A is capable of decoding the address 
modifier codes to determine that a slave block transfer is desired. 


In this mode, the VIC068A captures the VMEbus address, and 
latches them into internal counters. For subsequent cycles, the 
VIC068Asimply increments this counter for each transfer. The lo- 
cal protocol for slave block transfer s can be configured in a full 
handshak e mode by toggling both PAS and DS and expecting 
DSACKi to togg le, or in an accelerated mode in which only DS 
toggles and PAS is asserted throughout the cycle. 

Module-based DMA Transfers 

The VIC068A is capable of acting as a DMA controller between 
two local resources. This mode is similar to that of master block 
transfers with local DMA, with the exception that the VMEbus is 
not the second source or destination. 

VIC068A Interrupt Generation and Handling Facilities 

The VIC068A is capable of generating and handling a seven-level 
prioritized interrupt scheme similar to that used by the Motorola 
CISC processors. These interrupts include the seven VMEbus in- 
terrupts, seven local interrupts, five VIC068A error/status inter- 
rupts, and eight interprocessor communication interrupts. 

The VIC068A can be configured to act as handler for any of the 
seven VMEbus interrupts. The VIC068A can generate the seven 
VMEbus interrupts as well as supplying a user-defined status/ID 
vector. The local priority level (IPL) for VMEbus interrupts is pro- 
grammable. When configured as the system controller, the VIC068 
will drive the IACKdaisy-chain. 

The local interrupts can be configured with the following: 

• User-defined local interrupt priority level (IPL) 

• Option for VIC068A to provide the status/ID vector 

• Edge or level sensitivity 

• Polarity (rising/falling edge, active HIGH/LOW) 

The VIC068A is also capable of generating local interrupts on cer- 
tain error or status conditions. These include: 

• ACFAIL asserted 

• SYSFAIL asserted 

• Failed master write-post (BERR asserted) 

• Local DMA completion for block transfers 

• Arbitrationtimeout 

• VMEbus interrupter interrupt 

The VIC068 A can also interrupt on the setting of a module or glob- 
al switch in the interprocessor communication facilities. 

Interprocessor Communication Facilities 

The VIC068A includes interprocessor registers and switches that 
can be written and read through VMEbus accesses. These are the 
only such registers that are directly accessible from the VMEbus. 
Included in the interprocessor communication facilities are: 

• Four general purpose 8-bit registers 

• Four module switches 

• Four global switches 

• VIC068 A version/revision register (read-only) 

• VIC068A Reset/Halt condition (read-only) 

• VIC068 Ainterprocessor communication register semaphores 
When set through a VMEbus access, these switches can interrupt a 
local resource. The VIC068A includes module switches that are in- 
tended for a single module, and global switches which are intended 
to be used as a broadcast. 
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Electrical Characteristics (For guideline, not tested) 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Icc 

V C c Operating 
Supply Current 

CLK64M = 64 MHz 

Commercial 

T A =-0°C,Vcc = 5.25V 


150 

rnA 




Industrial 

T a = -40°C, V CC = 5.5V 


150 





Military 

T A = — 55°C,V CC = 5.5V 


150 



For More Information 

See the following documents: 

VIC64 Datasheet 
VAC068A Datasheet 
CY7C964 Datasheet 
VIC068A User’s Guide 
VAC068A User’s Guide 

Ordering Information 


Ordering Code 

Package 

Type 

Operating 

Range 

VIC068A— BC 

B144 

Commercial 

VIC068A— GC 

G145 


VIC068A— NC 

N160 


VIC068A— UC 

U162 


VIC068A— GI 

G145 

Industrial 

VIC068A— UI 

U162 


VIC068A— GM 

G145 

Military 

VIC068A— UM 

U162 




Document #: 38-00167- A 
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VMEbus Address Controller 


Features 

• Optional companion part to VIC068A 

• Implements master/slave VMEbus in- 
terface in conjunction with the 
VIC068A 

• Complete VMEbus and I/O DMA ca- 
pability for a 32-bit CPU 

• Complete local and VMEbus memory 
map decoding 

— Separate segments on local side 
available for DRAM, VME subsys- 
tem bus (VSB), shared resources, 
VMEbus, local I/O, and EPROM 
— Separate segments for the VMEbus 
address decode for slave select 0, 
slave select 1, and interprocessor 
communication facilities 
— 64-Kbyte resolution for both local 
and VMEbus memory maps 

• Supports block transfers over 256 
byte boundaries 

— Address counters for both VMEbus 
A(31— 8) and local LA(31-8) 

— Supports dual-path mode 
— Supports implementation of VSB 
interface with DMA capability 


• Dual UART channels on board 
— Double-buffered on transmit, 

quint-buffered on receive 
— Baud rate programmable 

• Miscellaneous features 

— Pin grid array or quad flatpack 
package 

— Supports unaligned transfers 
— Programmable DSACKi for local 
I/O 

— Programmable timer and interrupt 
controller 

— Programmable I/O (PIO) 

Functional Description 

The VMEbus address controller 
(VAC068A) is a programmable memoiy 
map address controller. In conjunction 
with the VIC068A (VMEbus interface 
controller), the VAC068A maximizes the 
VMEbus interface performance of a mas- 
ter/slave module. 

The VAC068A contains programmable 
registers to allow the user to easily define 
memory maps for both the local and 


VMEbus address regions. The VAC068A 
also contains the address counters and 
handshaking signals to allow easy imple- 
mentation of block-level transfers over 
256-byte boundaries. Additional features 
include dual internal UART channels, re- 
direction control on the local bus to VSB 
(VME subsystem bus) or shared resource 
area, data swapping for unaligned trans- 
fers, programmable DSACKi, program- 
mable timer and interrupt controller. 

The VAC068A connects directly to the lo- 
cal bus and the VIC068A. VMEbus ad- 
dress lines A8 through A31 are driven di- 
rectly, and VMEbus data lines D8 
through D15 are driven by an external 
buffer. The VAC068A output drivers fea- 
ture patented high-drive outputs and 
TTL-compatible inputs. The VAC068A 
was designed using high-performance 
standard cells on an advanced CMOS 
process. 

The VAC068A is available in pin grid 
array (with 122 active signals, 22 power 
and ground pins, and 1 locator pin) and 
quad flatpack. 
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Block Diagram 


Local Address (31 :8) 


LOCAL 

COUNTER/ 

LATCH 


Local Data (31:8) 


MWB 

DRAMCS 

EPROMCS 


vIbSEC 


LOCAL 

MAP DECODE 


GENERAL 
PURPOSE I/O 
OR 

jumjm 


LOCAL 

STATUS/ 

CONTROL 


LOCAL I/O 
MAP DECODE 


INTERRUPT 

OUT 
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BET 

A B EN — I 
LADOll 
VMEbus 
COUNTER/ 
LATCH 


VMEbus ADDRESS 


VMEBUS 
MAP DECODE 


SIZE 

CONTROL 


VAC068A 

REGISTER 

MAP 


IDbus LATCH 


IDbus (15:8) 
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Pin Configurations (continued) 


Quad Flat Pack (QFP) 
Top View 
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Pin Descriptions 
VMEbus Signals 
A31 - A8 

The VMEbus address signals A[31:08] are both inputs and three- 
state outputs. 

AS 

This signal is the VMEbus address strobe and is an input. It re- 
sponds to both VIC068A- and VMEbus-generated address 
strobes. 


ASIZ1, ASIZO 


The address size signals are three-state outputs. They are used to 
profile the address size of an access. They are active under pro- 
grammable control from the appropriate region attribute regis- 
ter. The se signals are typically driven to VIC068A along with 
WORD to determine address and data path size. 

mm ASIZl Addressing Mode 


0 1 
1 0 
0 0 


16-bit Addressing 
32-bit Addressing 
24-bit Addressing 


ID15 - ID8 

The isolated data bus signals ID[ 15:08] are both inputs and 
three-state outputs. They are used to interface local data [15:8] to 
VMEbus D[15:8] in conjunction with transparent latching bidi- 
rectional I/O buffers. They also are used to inte rface with local 
8-bit I/O peripherals via the Device Location and DSACKi Con- 
trol registers. 

CPU/Local Interface Signals 
LD31 - LD16 

The local data bus signals LD[31:16] are both inputs and three- 
state outputs. They are used to write or read the local data bus 
and for writing and reading the on-chip control registers. 

Note: The IDbus connects to LD[15:8] and VIC068A connects to 
LD[7:0]. 

LA31 - LA8 

The local address bus signals LA[31:8] are both inputs and three- 
state outputs. They are used as inputs during a VMEbus master 
cycle and to access on-chip control registers. As outputs, they are 
used during local or slave accesses. 

PAS 

This signal serves as the local-processor address strobe and is an 
input. It indicates to VAC068A that a valid address is present on 
the address bus. This signal is typically driven by either VIC068A 
or the local processor. 

R/W 

This input is the local read/write signal. When cleared, this signal 
indicates that the current cycle is a read. If it is asserted, the cur- 
rent cycle is a write. This signal is typically driven by either 
VIC068A or the local processor. 

RESET 

This input is u sed to reset the VAC068A. It is used alone or along 
with WORD to reset VAC068A internal registers. There are two 
reset types that may be implemented. They are discussed in the 
reset section. 

WORD 

This signal is an input and three-state output. It is active under 
programmable control from the appropriate region attribute reg- 
ister and controls the length of the data field. When asserted, the 
data path is 16 bits. If cleared, a 32-bi t data pa th is set. It is also 
used as an input in conjunction with RESET to set VAC068A 
registers. It is typically driven to VIC068A as an output. 


dSACkI, DSACkO 

The data sizing acknowledge signals are three-state outputs. They 
are gene rat ed for any of the V AC068 A de vi ce select o utputs ex- 
cept CS and VSBSEL accesses. DSACKO or DSACKI can be se- 
lectively disabled or ena bled in th e Decode Control register. It is 
assumed that EPROM DSACKi is set up on power-up via the 
FORCE EPROM mode. 

FC2, FC1, FCO 


The function code signals are inputs. They are used by VAC068A 
to determining the local access type and are typically driven by 
the local processor and VIC068A as shown in the following table: 


Processor: 




FC2 

FC1 

FCO 

Cycle 

0 

0 

1 

User Data Space 

0 

1 

0 

User Program Space 

1 

0 

1 

Supervisor Data Space 

1 

1 

0 

Supervisor Program Space 

1 

1 

1 

CPU Space 

VIC068A: 




FC2 

FC1 

Cycle 


0 

0 

Slave Block Transfer 

0 

1 

Local DMA 

1 

0 

Slave Access 

1 

1 

DRAM Refresh 

MWB 





The module-wants-bus signal is an output. It is active under pro- 
grammable control of the appropriate region attribute register 
and is used as an indication that a VMEbus access is occurring. 
This signal is typically driven to VIC068A. 

FOACK 

The local interrupt acknowledge signal is an output. It indicates 
that the current cycle is an interrupt acknowledge cycle. This sig- 
nal is typically driven to VIC068A. It is active under local 
VAC068A interrupt cycles, or when H I ACKEN is enabled in the 
PIO Direction register or l£)SEU> address space is accessed 
when programmed in the PIO Function register. 

DRAMCS 

The DRAM chip select signal is an output and is active when the 
local address maps into region 0 as defined by the DRAM Upper 
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Limit Address register. It is also active when redirection is pro- 
grammed in the VAC068A Decode Control register. 

EPROMCS 

The EPROM chip select signal is an output. It is active under a 
global reset, local access, and under redirection on the local bus 
via the VAC068A Decode Control regi ster. An acc ess to the 
EPROM address space is indicative of EPROMCS being as- 
serted. 

FPUCS 

The floating-point-unit chip select signal is an output and is active 
when a floating-point coprocessor access is occurring. This activ- 
ity is decoded via the processor function codes or under program- 
mable co ntrol in the PIO Function register to be asserted in the 
IO&EL4 address range. 

vSbSel 

The VSB (VME Subsystem Bus) select signal is an output and is 
used to identify accesses to a daughter board or VSB. It is active 
under programmable control from the appropriate region attrib- 
ute register. 

REFGT 

The refresh grant signal is an output and is active on a refresh 
cycle. This activity is typically decoded via the VIC068 A function 
codes. 

LBR 

The VIC068A local bus request signal is an input and is used to 
signal the VAC068A when the VIC068A is acquir ing the local 
bus. It is typically connected to the VIC068A LBR signal. 

€5 

The VIC068A select signal is an output and is active when the 
fixed address of the VIC068A ($FFFC 0000 to $FFFC FFFF) is 
presented on the local address bus. This signal is typically con- 
nected to the VIC068A chip select signal (C§). 

BLT 

The block transfer signal is an input and is used to determine 
when a block transfer is in progress. It is also used to increment 
local address counters internal to VAC068A. This signal is typi- 
cally driven by VIC068A. 

CACHINH 

The cache inhibit signal is an open collector output. It is active 
under programmable control of the appropriate region attribute 
register. It is also asserted when an access is made to the mailbox 
portion of DRAM by either redirection of local address to SLSE- 
Ll or any access to the fixed local I/O address space. It may be 
connected to the CDIS signal on 680X0-type processors. 

LDMACK 

The local DMA activity signal is an output only and is asserted 
when there is DMA activity mapped in to a particular region. It is 
typically decoded from the VIC068A function codes. 

CPUCLK 

The CPU clock signal is an input and is typically driven from the 
system CPU clock. Maximum frequency is 50 MHz. 
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SLSEL0 

The slave select 0 signal is an output It is active under program- 
mable control by a comparison of its base address register and 
the address on the VMEbus. It indicates to the VIC068A that a 
slave operation is pending. 

Slseli 

The slave select 1 signal is an output. It is active under program- 
mable control by a comparison of its base address register and 
the address on the VMEbus. It indicates to VIC068A that a slave 
operation is pending. 

ICFSEL 

The interprocessor communications signal is an output and is ac- 
tive under programmable control of a comparison of its base ad- 
dress register and the address on the VMEbus. It is indicative of 
a VIC068A interprocessor communication access. 

IOSEL1, IOSELO 

The I/O select signals are outputs only. They are active when the 
local bus address matches their fixed memory location. They are 
also used in conjunction with the IDBus when so programmed in 
the PIO Function register. 

Parallel I/O-Shared Function Signals 

The function of these signals are programmed in the PIO Func- 
tion register. When the corresponding bit is set in this register, 
the signal is the shared function. When the corresponding bit is 
cleared, the signals are in the general-purpose I/O mode. 

PIOO-TXDA 

The PIOO-TXDA signal is an input or three-state output. This 
signal can be programmed to serve either as General-Purpose 1/ 
O pin, bit 0 or as an output for the UART Channel-A Transmit 
signal. 

PlOl-RXDA 

The PIOl -RXDA signal is an input or a three-state output. This 
signal can be programmed to serve as either General-Purpose V 
O pin, bit 1 or as an input for the UART Channel-A Receiver sig- 
nal. 

PI02-TXDB 

The PI02-TXDB signal is an input or three-state output. This 
signal can be programmed to serve as either General-Purpose 1/ 
O pin, bit 2 or as an output for the UART Channel-B Transmit 
signal. 

PI03-RXDB 

The PI03 -RXDB signal is an input or a three-state output. This 
signal can be programmed to serve as either General-Purpose 1/ 
O pin, bit 3 or as an input for the UART Channel-B Receiver sig- 
nal. 

PI04-IORD 

The PIO4-I0RD signal is an input or a three-state output. This 
signal can be programmed to serve as either General-Purpose 1/ 
O pin, bit 4 or as an output for the read enable signal (local I/O 
accesses). 
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PI05— IOWR 

The PI05-I0WR signal is an input or a three-state output. This 
signal can be programmed to serve as either General-Purpose 1/ 
O pin, bit 5 or as an output for the write enable signal (local I/O 
accesses). 

PI06— IOSEL3 

The PI06-IOSEL3 signal is an input or a three-state output. 
This signal can be programmed to serve aseither General-Pur- 
pose I/O pin, bit 6 or as an output for the I0SEL3 enable signal 
(local fixed-map I/O select). 
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pose I/O pin, bit 12 or as an output for shared resource chip se- 
lect. 

PI013-I0SEL2 

The PIO13-I0SEL2 signal is an input or a three-state output. 
This signal can be programmed to serve as either General-Pur- 
pose I/O pin, bit 13 or as an output for the IOSEL2 enable signal 
(local fixed-map I/O select). 

Data Flow Control Signals 

These signals are outputs from VIC068A and serve as inputs to 
VAC068A. 

SWDEN 


The PI07 signal is an input or a three-state output. This signal 
used as either General-Purpose I/O pin, bit 7 or as an output for 
interrupt requests on one of PIO 7, 10 or 11 (programmed in the 
Interrupt Control register). 

PI08-IOSEL4 

The PIO8-I0SEL4 signal is an input or a three-state output. 
This signal can be programmed to serve as either General-Pur- 
pose I/O pin, bit 8 or as an output fo r the IOSEL4 enab le signal 
(local fixed-map I/O select). IOSEL4 accesses also assert FPU CS 
when so programmed in the PIO Function register. 

PI09-I0SEL5 

The PI09-I0SEL5 signal is an input or a three-state output. 
This signal can be programmed to serve aseither General-Pur- 
pose I/O pin, bit 9 or as an outp ut for the 10SEL5 enable signal 
(local fix ed-map I/O select). 10SEL5 accesses also assert 
FCIACK when so programmed in the PIO Function register. 

PIO10 

The PIO10 signal is an input or a three-state output. This signal 
used as either General-Purpose I/O pin, bit 10 or as a pro- 
grammed interrupt request on one of PIO 7,10, or 11 as pro- 
grammed in the Interrupt Control register. 

PIOll 

The PIOll signal is an input or a three-state output. This signal is 
used as either General-Purpose I/O pin, bit 11 or as an output for 
interrupt requests on one of PIO 7, 10, or 11 (programmed in the 
Interrupt Control register). 

PI012-SHRCS 


The swap data enable signal is an input used in conjunction 
DDIR to swap data to or from the Isolated Data bus signals 
ID[15:8] to the Local Data LD[15:8] bus. This signal is typically 
generated by VIC068A. 

DDIR 

The data direction signal is an input and is typically generated by 
VIC068A. 

LADO 

The latch address out signal is an input. It is used to latch the lo- 
cal address out to the VMEbus. It is typically generated by 
VIC068A. LADO is used to increment internal address counters 
during a block transfer operation. 

LADI 

The latch address in signal is an input. It is used to latch the local 
address in from the VMEbus. 

LAEN 

The local address bus enable signal is an input. It is used to indi- 
cate that VIC06 8A is dr iving the local address bus. It is typically 
connected to the OEBA signal of a 74x543 when VAC068A is not 
used. 

5ben 

The VMEbus address enable signal is an input. It is used to indi- 
cate that the VIC068A is dri ving the VMEbus address bus. It is 
typically connected to the OEAB signal of a 74x543 when 
VAC068A is not used. 


The PI012-SURCS signal is an input or a three-state output. 
This signal can be programmed to serve as either General-Pur- 
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A 24 Address Overlay 
[32 Mb VMEbus A24] 


In any 1 of the 3 
programmable regions 



Note: A24 Overlay must not cross 
programmable boundaries 
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VAC068 Register Map 


FFFDOOXX 

SLSELl Address Mask Register 

FFFD01XX 

SLSEL1 Base Address Register 

FFFD02XX 

SLSElO Address Mask Register 

FFFD03XX 

SLSELO Base Address Register 

FFFD04XX 

ICF5EL Address Register 

FFFD05XX 

DRAM Upper Limit Register 

FFFD06XX 

Boundary 2 Address Register 

FFFD07XX 

Boundary 3 Address Register 

FFFD08XX 

0008XX 

A24 ADD Space Base Address Register 

FFFD09XX 

Region 1 Attribute Register 

FFFDOAXX 

Region 2 Attribute Register 

FFFD OBXX 

Region 3 Attribute Register 

FFFDOCXX 

IOSEL4 DSACK Control Register 

FFFDODXX 

IOSEL5 DSACK Control Register 

FFFD OEXX 

SHRCS DSACK Control Register 

FFFDOFXX 

EPROM DSACK Control Register 

FFFD10XX 

IOSELO DSACK Control Register 

FFFDUXX 

IOSEL1 DSACK Control Register 

FFFD 12XX 

IOSEL2 DSACK Control Register 

FFFD13XX 

IOSEL3 DSACK Control Register 

FFFD 14XX 

Decode Control Register 

FFFD15XX 

Interrupt Status Register 

FFFD16XX 

Interrupt Control Register 

FFFD17XX 

Device Location Register 

FFFD18XX 

PIO Data Out Register 

FFFD19XX 

PIO Pin Register 

FFFD1AXX 

PIO Direction Register 

FFFD 1BXX 

PIO Function Register 

FFFD 1CXX 

Baud Rate Divisor Register 

FFFD1DXX 

Channel A Mode Register 

FFFD1EXX 

Channel A Transmit Data Register 

FFFD1FXX 

Channel B Mode Register 

FFFD20XX 

Channel A Receiver FIFO 

FFFD21XX 

Channel B Receiver FIFO 

FFFD 22XX 

Channel B Transmit Data Register 

FFFD23XX 

Channel A Interrupt Mask Register 

FFFD24XX 

Channel B Interrupt Mask Register 

FFFD25XX 

Channel A Interrupt Status Register 

FFFD26XX 

Channel B Interrupt Status Register 

FFFD27XX 

Timer Data Register 

FFFD28XX 

Timer Control Register 

FFFD29XX 

VAC068A ID Register 
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Power Supply Current 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Icc 

Vdd Operating 
Supply Current 

CPUCLK=50 MHz 

Commercial 

T a = 0°C,V dd =: 5.25V 


150 

mA 




Industrial 

T a = -40°C, Vdd = 5.5V 


150 





Military 

T a - -55°C, Vdd - 5.5V 


150 



Operating Range 


Range 

Ambient 

Temperature 

Vdd 

Commercial 

0°C to +70° C 

5V ± 5% 

Industrial 

— 40°C to +85°C 

5V ± 10% 

Military 

-55°C to +125°C 

5V ± 10% 


For More Information 

See the following documents: 

VIC068A Datasheet 
VTC64 Datasheet 
CY7C964 Datasheet 
VIC068A User’s Guide 
VAC068A User’s Guide 


Ordering Information 


Ordering Code 

Package 

Type 

Operating 

Range 

VAC068A-BC 

B144 

Commercial 

VAC068A-GC 

G145 


VAC068A-NC 

N160 


VAC068A-UC 

U162 


VAC068A-GI 

G145 

Industrial 

VAC068A-UI 

U162 


VAC068A-GM 

G145 

Military 

VAC068A-UM 

U162 



Document#: 38-00169-A 


11-26 

































PRELIMINARY 


VIC64 


y SMCONDUCTOR VMEbus Interface Controller 

with D64 Functionality 


Features 

• An enhanced VIC068A 

— 64-bit MBLT operation 

— Higher transfer rate 

• Complete VMEbus interface controller and arbiter 

— 58 internal registers for configuration control and VME- 
bus and local operations status 

— Drives arbitration, interrupt, address modifier, utility, 
strobe, address line A[7:l], and data line D[7:0] directly, 
and provides control signals to drive remaining address 
and data lines 

— Direct connection to 68K family and mappable to non-68K 
processors 

• Complete master/slave capability 

— Supports read, write, write posting, and block transfers 

— Accommodates VMEbus timing requirements with inter- 
nal digital delay line with half-clock granularity 

— Programmable metastability delay 

— Programmable data acquisition delays 

— Provides programmable timeout timers for local bus and 
VMEbus transactions 

• Interleaved block transfers 

— D64 block transfer capability in conformance with IEEE 
1014, Rev. D 

— Can act as DMA master on local bus 

— Programmable burst counter, transfer length, and inter- 
leave period 

— Allows master and slave transfer to occur during inter- 
leave period 

— Also supports local module-based DMA 

• Arbitration support 

— Supports single-level, priority, and round-robin arbitra- 
tion 

— Support fair request option as requester 

• Interrupt support 

— Complete support for the VMEbus interrupts; interrupt- 
ers and interrupt handler 

— Seven local interrupt lines 

— 8-level interrupt priority encoded 

— Total of 29 interrupts mapped through the VIC64 

• Miscellaneous features 

— Refresh option for local DRAM 

— Four broadcast location monitors 

— Four module-specific location monitors 

— Eight interprocessor communication registers 

Functional Description 

Cypress’sVIC64 VMEbus Interface Controller with D64 function- 
ality is a single chip designed to minimize the cost and board area 
requirementsand to maximize the performance of a VMEbus mas- 
ter/slave module. Data transfers of 70 Mbyte/sec are possible be- 
tween boards using VIC64. 


In addition to D16 and D32 operations, the VIC64 performs D64 
data transfer. The VIC64 is designed with an advanced CMOS pro- 
cessusing high-performance standard cells. On-chip output buffers 
are used to provide direct connection to address and data lines. 

The VIC64 is based on the industry-standard VIC068A. For most 
applications, the VIC64 is fully software and plug compatible with 
the VIC068A. (As VIC64 uses register bits that are unassigned in 
VIC068A, user code may require simple rework to insure compati- 
bility.) 

The local bus interface of the VIC64 emulates Motorola’s family of 
32-bit 68K processor interfaces. Other processors can easily be 
adapted to interface to the VIC64 using appropriate logic. 

Resetting the VIC64 

The VIC64 can be reset by any of three distinct reset conditions: 

• Internal Reset. This reset is the most common means of reset- 
ting the VIC64. It resets selected register values and logic 
within the device. 

• System Reset. This resetprovides a means of resetting the 
VIC64 through the VMEbus backplane. The VIC64 may also 
initiate a system reset by writing a configuration register. 

• Global Reset. This provides the most complete reset of the 
VIC64. It resets all of the VIC64’s configuration registers. 

All three reset options are implemented in a different manner and 
have different effect on the VIC64 configuration registers. 

VIC64 VMEbus System Controller 

The VIC64 is capable of operating as the VMEbus system control- 
ler. It provides VMEbus arbitration functions, including: 

• Priority, round-robin, and single-level arbitration schemes 

• Driving IACKdaisy-chain 

• Driving BGiOUT daisy-chain (all four levels) 

• Driving SYSCLK output 

• VMEbus arbitration timeout timer 

The system controller functions are enabled by the SCON pin of 
the VIC64. This pin is sampled during Reset and if LOW, VIC64 
performsas system controller. After Reset the pin becomes an out- 
put signifying a D64 transfer. 

VIC64 VMEbus Master Cycles 

The VIC64 is capable of becoming the VMEbus master in re- 
sponse to a request from local resources. In this situation, the local 
resource requests a VMEbus transfer. The VIC64 makes a request 
for the VMEbus. When the VMEbus is granted to the VIC64, it 
then performs the transfer and acknowledges the local resource 
and the cycle is complete. The VIC64 is capable of all four VME- 
bus request levels. In addition, the following release modes are 
supported: 

• Release On Request (ROR) 

• Release When Done (RWD) 

• Release On Clear (ROC) 

• Release Under RMC Control 

• Bus Capture And Hold (BCAP) 


11 


11-27 


BUS 



CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


VIC64 


Pin Configurations 


Pin Grid Array (PGA) 

Bottom View 
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MWB 

A01 


AOS 

A07 
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TR07 
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A03 




IPCO 


UH03 

DR07 


SESEEO 



1RU1 
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IRQ6 


LD2 

LD5 

DEDLK 

LAEN 

VSS 

VSS 

A06 

ACFAlL 

LD1 

LD3 

LD7 

LOCATOR 

PIN 









IRQs 

VDD 

iacrdot 

LA7 

LDO 

LD4 










SY5EA1L 

HHtH 

DTACR 

LA3 

LAS 

LA6 











1ACK 











iaCkiN 

AMO 

LA2 

LA4 

VSS 










VSS 

A5 

AMI 

LAI 

LAO 

VCC7 










VSS 

AM2 

AM3 

CS 















dSacki 

D5 










VDD 

EWORD 

AM4 

TAB 

LBERR 

RESet 










BEHR 

WHITE 

AM5 

135SCR0 

R/W 

FC1 










BR2 

DBl 

B50 

RAET 

BMC 

CBR 




BBS? 

BRl 

BRo 

FC2 

SIZO 

SCON/B64 

CLK64M 

LAD) 

VSS9 

VDD 

VSS8 

VCC5 

D00 

BGIOUt 

B02IN 

BGoIR 

BR3 

VSS 

SIZ1 




BD1H 


DENo 






BG3IN 


BCCR 

IHtSb 1 

LADO 

LED! 

LWDENIN 

D06 

D03 

D01 

VSS7 

BQOOUT 

BGT1R 

EBG 


VDD 


UWDENIN 

5WBER 










ABER 

LEDO 

IsOBE 

D07 

D05 

D04 

D02 

BQ3UOT 

BGSSJDT 

SYSCLK 

VSS 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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Pin Configurations (continued) 


Quad Flat Pack (QFP) 
Top View 
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Functional Description (continued) 


The VIC64 supports A32, A24, and A16, as well as user-defined 
addressspaces. 

Master Write-Posting 

The VIC64 is capable of performing master write-posting (bus de- 
coupling). In this situation, the VIC64 acknowledges the local re- 
source immediately after the request to the VIC64 is made, thus 
freeingthe local bus. The VIC64 latches the local data to be written 
and performs the VMEbus transfer without the local resource hav- 
ing to wait for VMEbus arbitration. 

Indivisible Cycles 

Read-modify-write cycles and indivisible multiple-address cycles 
(IMACs) are easily performed using the VIC64. Significant control 
is allowed for: 

• Reques ting th e VMEbus on the assertion of RMC indepen- 
dent of MWB (this prevents any slave access from interrupting 
local indivisible cycles) 

• Stretching the VMEbus AS 

• Making the above behaviors dependent on the local SIZi sig- 
nals 

Deadlock 

If a master operation is attempted when a slave operation to the 
same module is in progress, a deadlock condition occurs. The 
VIC64 signals a deadlock condition by asserting the DEDLOCK 
signal. This should be used by the local resource requesting the 
VMEbus to try the transfer after the slave access has completed. 

Self-Access 

If the VIC64, while it is VMEbus master, has a slav e select sig- 
naled, a self-access has occurred. The VIC64 asserts BERR and 
LBERR. 

VIC64 VMEbus Slave Cycles 

The VIC64 is capable of operating as a VMEbus slave controller. 
The VIC64 contains a highly programmable environment to allow 
for a wide variety of slave configurations. The VIC64 allows for : 

• D64,D32, or D 16 configuration 

• A32, A24, A1 6, or user-defined address spaces 

• Programmable block transfer support including: 

— DMA-type block transfer (PAS and DSACKi held asserted) 

— Non DMA-type block transfer (toggle PAS& and DSACKi) 

— No support for block transfer 

• Programmable data acquisition delays 

• Programmable PAS and DS timing 

• Restricted slave accesses (supervisory accesses only) 

When a slave access is required, the VIC64 requests the local bus. 
When local bus mastership is obtained, the VIC64 reads or writes 
the data to/from the local resource and asserts the DTACK signal 
to complete the transfer. 

Slave Write-Posting 

The VIC64 is capable of performing a slave write-post operation 
(bus decoupling). When enabled, the VIC64 latc hes the da ta to be 
written, and acknowledges the VMEbus (asserts DTACK) imme- 
diately thereafter. This prevents the VMEbus from having to wait 
for local bus access. 

Address Modifier (AM) Codes 

The VIC64 encodes and decodes the VMEbus address modifier 
codes. For VMEbus master accesses, the VIC64 encodes the ap- 


propriate AM codes through the VIC64 FCi and ASIZi signals, as 
well as the block transfer status. For slave accesses, the VIC64 de- 
codes the AM codes and checks the slave select control registers to 
see if the slave request is to be supported with regard to address 
spaces, supervisory accesses, and block transfers. The VIC64 also 
supportsuser-defined AM codes; that is, the VIC64 can be made to 
assert and respond to user-defined AM codes. 

VIC64 VMEbus Block Transfers 

The VIC64 is capable of both master and slave block transfers. The 
master VIC64 performs a block transfer in one of two modes: 

• The Master Block Transfer with Local DMA (D16, D32, and 
D64) 

• The MOVEM-type Block Transfer (D 1 6 and D32) 

In addition to these VMEbus block transfers, the VIC64 is also ca- 
pable of performing block transfers from one local resource to 
another in a DMA-like fashion. This is referred to as a mod- 
ule-based DMA transfer. 

For D32 block transfers, the VMEbus specification restricts block 
transfers from crossing 256-byte boundaries without toggling the 
addressstrobe, in addition to restricting the maximum length of the 
transfer to 25 6 bytes. The VIC64 allows for easy implementation of 
block transfers that exceed the 256-byte restriction by releasing the 
VMEbus at the appropriate time and re-arbitrating for the bus at 
a programmed time later (this in-between time is referred to as the 
interleave period), while at the same time holding both the local 
and VMEbus addresses with internal latches. All of this is per- 
formed without processor/software intervention until the transfer 
is complete. For D64 block transfers, the VMEbus specification al- 
lows for bursts of up to 2048 bytes. 

The VIC64 contains two separate address counters for the VME- 
bus and local address buses. In addition, a separate address counter 
is provided for slave block transfers. The VIC64 address counters 
are 8-bit up-counters that provide for transfers up to 256 bytes. For 
transfers that exceed the 256 byte limit, the external counters and 
latches are required. 

The VIC64 is capable of performing A32/D64 or A24/D64 master 
block transfers. For D64 transfers, external logic is required for the 
multiplexing of the data and address signals for the upper 24 ad- 
dress/datalines. Multiplexing for the lower 8 bits is done within the 
VIC64. 

The VIC64 allows slave accesses to occur during the interleave pe- 
riod. Master accesses are also allowed during interleave with pro- 
gramming and external logic. This is referred to as the dual-path 
option. 

MOVEM Master Block Transfer 

This mode of block transfer provides the simplest implementation 
of VMEbus block transfers. For this mode, the local resource sim- 
ply configures the VIC64 for a MOVEM block transfer and pro- 
ceeds with the consecutive-address cycles (such as a 68K MOVEM 
instruction) . The local resource continues as the local bus master in 
this mode. 

Master Block Transfers with Local DMA 

In this mode, the VIC64 becomes the local bus master and reads or 
writes the local data in a DMA-like fashion. This provides a much 
fasterinterface than the MOVEM block transfer, but with less con- 
trol and fault tolerance. 

D64 block transfers are not supported by MOVEM protocol. 
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VIC64 Slave Block Transfer 

The process of receiving a block transfer is referred to as a 
A24/D64or A32/D64 slave block transfer. The VIC64 is capable of 
decoding the address modifier codes to determine that a slave 
block transfer is desired. In this mode, the VIC64 captures the 
VMEbus address, and latches it into internal counters. For subse- 
quent cycles, the VIC64 simply increments this counter for each 
transfer. The local protocol for slave block trans fers c an be confi- 
gured in a full hand shake mode by toggling both PAS and DS and 
expecting DSACKi t o tog gle, or in an accelerated mode in which 
only DS toggles and PAS is asserted throughout the cycle. 

For D64 slave block transfers, the SCON/D64 signal is asserted to 
indicate a D64 transfer is in progress. External logic is required to 
de-multiplex the data from the VMEbus address bus for the upper 
24 address/data lines. The lower 8 bits are done within the VIC64. 

Module-Based DMA Transfers 

The VIC64 can act as a DMA controller between two local re- 
sources. This mode is similar to that of master block transfers with 
local DMA, with the exception that the VMEbus is not the source 
ordestination. 

VIC64 Interrupt Generation and Handling Facilities 

The VIC64 can generate and handle aseven-levelprioritized inter- 
rupt scheme similar to that used by the Motorola 68K processors. 
These interrupts include: 

• 7 VMEbus interrupts 

• 7 local interrupts 

• 5 VIC64 error/status interrupts 

• 8 interprocessor communication interrupts. 

The VIC64 can be configured to act as handler for any of the seven 
VMEbus interrupts. The VIC64 can generate the seven VMEbus 
interrupts as well as supplying a user-defined status/ID vector. The 
local priority level (IPL) for VMEbus interrupts isprogrammable. 
When configured as the system controller, the VIC64 drives the 
IACK daisy chain. 

The local interrupts can be configured with the following: 

• U ser-defined local interrupt priority level (IPL) 

• Option for VIC64 to provide the status/ID vector 

• Edge or level sensitivity 

• Polarity (rising/falling edge, active HIGH/LOW) 

The VIC64 is also capable of generating local interrupts on certain 
error or status conditions. These include: 

• ACFAIL asserted 

• SYSFAIL asserted 

• Failed master write-post (BERR asserted) 

• Local DMA completion for block transfers 

• Arbitrationtimeout 

• VMEbus interrupter interrupt 

The VIC64 can also interrupt on the setting of a module or global 
switch in the interprocessor communication facilities. 

Interprocessor Communication Facilities 

The VIC64 includes interprocessor registers and switches that can 
be written and read through VMEbus accesses. These are the only 
such registers that are directly accessible from the VMEbus. In- 
cluded in the interprocessor communication facilities are: 

• Four general-purpose 8-bit registers 


• Four module switches 

• Four global switches 

• VIC64 version/revision register (read-only) 

• VIC64 reset/halt condition (read-only) 

• VIC64 interprocessor communication register semaphores 
When set through a VMEbus access, these switches can interrupt a 
local resource. The VIC64 includes module switches that are in- 
tended for a single module, and global switches which are intended 
to be used as a broadcast. 

Signal Descriptions 
VMEbus Signals 

The following signals are VMEbus specified signals that are driven 
and received directly by the VIC64. For complete definitions and 
description of these signals refer to the VMEbus specification 
(IEEE 1014). 

SYSRESET 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 

The VMEbus system reset signal. A LOW level on this s ignal re sets 
the inter nal logic of the VIC64 and asserts the signals HALT and 
RESET. These signals remain asserted for a minimum of 200 ms. If 
the V IC64 is co nfigur ed as VMEbu s system controller, a LOW lev- 
el on IRESET asserts SYSRESET for a minimum of 200 ms. 

ACFAIL 

Input: Yes 

Output: No 

Drive: None 

The VMEbus AC fail signal. This signal should be driven by the 
VMEbus power monitor (if installed). The VIC64 can be enabled 
to provide a local interrupt on the assertion of this signal. 

SYSFAIL 

Input: Yes 

Output : Yes, open collector 

Drive: 64 mA 

As an output the SYSFAIL signal is asserted when HALT has been 
detected asserted for more than 4, ms (by a source other then the 
VIC64). 

This signal is asserted by the VIC64 after a global reset. It may be 
maskedby clearing ICR6[6] or by setting ICR7[7]. The VIC64 can 
also be enabled to provide a local interrupt on the assertion of this 
signal. 

SYSCLK 

Input: No 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus system clock signal. This signal is driv en by the 
VIC64 when configured as system controller (SCON asserted). 
The frequency driven is l/4th the frequency delivered to the VIC64 
CLK64M signal. To deliver the required 1 6 MHz on this signal, the 
VIC64 must run at 64 MHz. The VIC64 does not use this signal in- 
ternally for any purpose. 
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BR3 - BRO 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 

The VMEbus Bus Request signals. 

BG3IN - BGOIN 

Input: Yes 

Output: No 

Drive: None 


DTACK 

Input: 

Output: 

Drive: 


Yes 

Yes, rescinding 
64 mA 


The VMEbus Data-Transfer-A±nowledgesignal. 

BERR 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 


The VMEbus daisy-chained Bus-Grant-In signals. The VMEbus Bus-Error signal. 


BG30UT - 

BGOOUT 

WRITE 


Input: 

No 

Input: 

Yes 

Output: 

Yes 

Output: 

Yes, 3-state 

Drive: 

8mA 

Drive: 

64 mA 


The VMEbus daisy-chained Bus-Grant-Out signals. 


BBSY 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 

The VMEbus Bus-Busy signal. 

BCLR 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Bus-Clear signal. 

D7-D0 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus low-order data lines. 

A7- A1 

Input: Yes 

Output: Yes, 3-state 

Drive 64 mA 

The VMEbus low-order address lines. 

AS 

Input: Yes 

Output Yes, rescinding 

Drive: 64 mA 

The VMEbus Address Strobe signal. 

DSl-DSO 

Input: Yes 

Output: Yes, rescinding 

Drive: 64 mA 

The VMEbus Data Strobe signals. 


The VMEbus Data-Direction signal. 

LWORD 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

This VMEbus Long- Word signal. 

AM5-AM0 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

These VMEbus Address-Modifieisignals. 

Jack 

Input: Yes 

Output: Yes, 3-state 

Drive: 64 mA 

The VMEbus Interrupt- Acknowledgesignal. 

IACKIN 

Input: Yes 

Output: No 

Drive: None 

The VMEbus daisy-chained Interrupt- Acknowledge-Insignal. 
IACKOUT 

Input: No 

Output: Yes 

Drive: 8 mA 

The VMEbus daisy-chained Interrupt- Acknowledge-Outsignal. 

IRQ7-IRQ0 

Input: Yes 

Output: Yes, open collector 

Drive: 64 mA 

The VMEbus Interrupt Request signals. 
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Local Signals 

These signals define the local bus structure of the VIC64. They are 
modeled after Motorola 68K signals. 

LD7 - LDO 

Input: Yes 

Output: Yes, 3-state 

Drive: 8 mA 

The Local Data 7-0 signals. These signals are typically connected 
to the local processor data lines D(7:0) through an isolation buffer. 
VIC64 register accesses are also made through these data signals. 

LA7-LA0 

Input: Yes 

Output: Yes, 3-state 

Drive: 8 mA 

The Local Address 7-0 signals. These signals are typically con- 
nectedto the local processor address lines. VIC64 registers are also 
addressedthrough these signals. When act ing as th e local bus mas- 
ter, the VIC64 drives these lines with the LAEN signal to supply 
the local address. 

CS 

Input: Yes 

Output: No 

Drive: None 

The VIC64 chip select signal. This signal should be asserted when- 
ever access to the VIC64 internal registers is required. 

PAS 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

Thephysical/processor address strobe. This signal is used to qualify 
anincomingaddresswhenperformingVMEbusmasteroperations 
or register operations. This signal is driven when becoming the lo- 
cal bus master and performing slave transfers, DRAM refresh, 
slave block transfers and block transfers with local DMA. When 
acting as an output, the minimum assertion and negation timingfor 
this signal is configured by the Local Bus Timing Register. 

DS 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data strobe. This signal is used to qualify incoming data 
when performing VMEbus master operations or register opera- 
tions. This signal is driven when becoming the local bus master and 
performing slave transfers, DRAM refresh, slave block transfers, 
and block transfers with local DMA. When acting as an output, the 
minimum assertion and negation timing for this signal is directed 
by the Local Bus Timing Register. 

DSACK1, DSACKO 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data-size-acknowledge signals. One or both of these sig- 
nals should be asserted to the VIC64 whenever the VIC64 is local 


bus master to acknowledge the successful completion of each cycle 
of a slave transfer, slave block transfer, or block transfers with local 
DMA. The VIC64 asserts one or both of these signals to acknowl- 
edge the successful comple tion of a V MEbus master operation (af- 
ter receiving the VMEbus DTACK signal). The following should 
be noted about the DSACK1/0 signals: 

• The VIC 64 only asserts a 16 bit DSACKi code when the 
WORD signal is asserted indicating access to a D16 VMEbus 
resource is complete. 

• The VIC64 treats the assertion of any DSACK1/0 signal as a 
32-bit acknowledge for slave accesses. 

• The VIC64 does not directly support 16 or 8-bit local port 
sizes. 

• The VIC64 always asserts both DSACKs for register accesses, 
as well as for interrupt acknowledge cycles. 

LBERR 

Input: Yes 

Output: Yes, rescinding 
Drive: 8 mA 

The local bus-error signal. This signal should be asserted to the 
VIC64 whenever the VIC64 is local bus master to acknowledge the 
unsuccessful completion of a cycle of a slave transfer, slave block 
transfer, and block transfer s with l ocal DMA in which case the 
VIC64 asserts the VMEbus BERR signal. The VIC64 asserts this 
signal to acknowledge the unsuccessful compl etion of a VMEbus 
master operation (after receiving the VMEbus BERR signal). 

RESET 
Input: No 

Output: Yes, Open-collector 
Drive: 8 mA 

The local reset indication signal. This signal is asserted whenever 
the VIC64 is in a reset conditi on, an in ternal, global, or system re- 
set causes the VIC64 to assert RESET for a minimum of 200 m s. If 
the reset condition continues for longer then 200 ms, RESET be- 
gins additional 200 ms timeouts until all reset conditions are 


cleared. 


HALT 

Input: 

Yes 

Output: 

Yes, Open collector 

Drive: 

8mA 


The “ha lted” condition indication signal. This signal, along with 
RESET, is asserted during reset condition s. An in ternal, global, 
and system reset causes the VIC64 to assert HALT for a minimum 
of 200 m s. If the reset condition continues for longer then 200 ms, 
HALT begins an additional 2 00 ms ti meouts until all reset condi- 
tions are cleared. Assertion of HALT for greater than 4 msbyany - 
thing other then the VIC64 causes the VIC64 to assert SYSFAIL. 

HALT ma y be conf igured to assert during dead-lock conditions 
along with LBERR to initiate a retry sequence for Motorola 68K 
processors. 

R/W 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data direction signal. This signal is driven while VIC64is 
a local bus master to indicate local data direction. As an input, R/W 
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indicates data direction for VMEbus master cycles. In this case, 
WRITE reflects the value of R/W. An asserted condition indicates 
a write operation. 

FC2, FC1 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local function code signals. These signals identify the type of 
local cycle in progress. As inputs, they should reflect the type of op- 
erations in terms of User/Supervisory Code/Data. They may be 
connected directly to the Motorola FC2/1 outputs for 68000-30 
processors. For the 68040, the FC2/1 inputs maybe connected to 
the TM2/1 outputs respectively. Additional qualification may be 
requiredfor 68040 applications since the 68040 uses previously re- 
served/unusedfunction codes. 

FC2 FC1 Description 

0 0 User Data 

0 1 User Program 

1 0 SupervisoryData 

1 1 Supervisory Program 

As outputs, the VIC64 drives these signals whenever local bus mas- 
ter to indicate the type of local cycle the VIC64 is performing. 

FC2 FC1 Description 

0 0 Slave Block Transfer 

0 1 Local DMA 

1 0 Slave Access 

1 1 DRAM Refresh 

SIZ1,SIZ0 

Input: Yes 

Output: Yes, rescinding 

Drive: 8 mA 

The local data size signals. As inputs, these signals should identify 
the width of the VMEbus data to be transferred. The SIZi signals 
should not be used to indicate the physical port size of the slave de- 
vice (D16, or D32). This is done with the WORD signal. As out- 
puts, they are driven by the VIC64 as local bus master to identify 
the width of the incoming data. 


SIZI 

SIZO 

Data Width 

0 

0 


Long Word 

0 

1 


Byte 

1 

0 


Word 

1 

1 


3-Byte 

LBR 




Input: 


No 


Output: 


Yes 


Drive: 


8mA 



The local bus request signal. This signal is asserted whenever the 
VIC64 desires mastership of the local bus. This signal remains as- 
serted for the entire bus tenure. 

Local bus mastership is requested when each of the following oper- 
ations is desired: 

• Standard slave accesses 

• Slave block transactions 


• Block transfers with local DMA 

• DRAM refresh 
LBG 

Input: Yes 

Output: No 

Drive: None 

The local bus grant signal . The signal should be asserted in re- 
sponse the assertion of the LBR signal. The VIC64 do es not incor- 
porate a local bus grant acknowledge prot ocol s o, the LBG signal 
should remain asserted for the duration of LBR. 

MWB 

Input: Yes 

Output: No 

Drive: None 

The “Module- Wants-Bus” signal. This signal should be asserted by 
loc al res ources to begin a VMEbus transactio n. Wh en qualified by 
the PAS signal, the VIC64 asserts the VMEbus BRi signal. This sig- 
nal is usually asserted by local-to- VMEbus address decoders. 

FCIACK 

Input: Yes 

Output: No 

Drive: None 

The local interrupt ackn owledge signal. This signal should be as- 
serted (qualified by PAS) to acknowledge all VIC64-generated lo- 
cal interrupts. 

SLSEL1, SLSEL0 

Input: Yes 

Output: No 

Drive: None 

The slave select signals. These signals indicate the VIC64 has been 
selected to perform a VMEbus slave operation. When qualified by 
AS and valid AM codes, the VIC64 requests the local bus to per- 
form the slave cycle. These signals are usually asserted by VME- 
bus-to-localaddress decoders. 

The SLSEL1/0 signals may be used independently of each other to 
provide unique slave characteristics as defined by the Slave Select 
Controlregisters. 

ICFSEL 

Input: Yes 

Output: No 

Drive: None 

The Interprocessor Communication Facility (ICF) Select signal. 
This signal is used to indicate that the ICF functions of the VIC64 
have been selected. These include the ICF registers and the ICF 
switch interrupts. This signal is qualified with AS and A16 AM 
codes (A16/Supervisory for global switches). 

ASlZi,ASIZ0 

Input: Yes 

Output: No 

Drive: None 

The VMEbus address size signals. These signals should be driven 
to indicate the VMEbus address size of master VMEbus transfers. 
The address size information is issued on the VMEbus AM codes. 
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The as sertion of ASIZO indicates an A16 transaction. The asser- 
tion of ASIZ1 indicates an A32 transaction. Asserting neither indi- 
cates an A24 transaction. User-defi ned address spaces may be ac- 
cessed by asserting both ASIZ1/0 signals. In this case, the AM 
codes are issued according to the programming of the Address 
Modifier Source Register. 


ASIZ1 

ASIZO 

Address Size 

0 

0 

User defined 

0 

1 

A32 

1 

0 

A16 

1 

1 

A24 


The ASIZ1/0 signals are also used for cycle acknowledge signals for 
module-bas ed DMA transfers. During a module-based DMA 
transfer, the ASIZO signal is u sed a s a data - transfer- acknowledge 
signal (analogous to DTA CK). Th e ASIZ1 signal is used as a bus- 
error signal (analogous to BERR). 

WORD 

Input: Yes 

Output: No 

Drive: None 

The VMEbus data-width control signal. This signal, when asserted, 
indicates the requested VMEbus transaction should be treated as 
a D16 data path. When negated, the VMEbus datapath is assumed 
to be D32. This signal should be used to configure VMEbus 
data-width for master cycles only. Data-width for slave cycles is 
configured in the Slave Select Control Registers. 

This signal is also used to configure the data-width for block trans- 
fers with local DMA. When this signal is asserted during the block 
transfer initiation cycle, the block transfer is assumed to be a D16 
block transfer. 

This signal may be changed dynamically for individual transfers, or 
strapped LOW at power-up for permanent D16 operation. If 
WORD is strapped LOW at power-up, the VIC64 is configured as 
a D16 slave independent of the slave configuration in the Slave Se- 
lect Control Registers. 

WORD should not be used to indicate data size (i.e., byte, word, or 
long-word) only local data port size (i.e., D16 or D32). 


cal logic to remove its request for the VMEbus. DEDLK remains 
asserted until the slave transaction is complete. 

DEDLK is also asserted to indicate that a VMEbus master cycle is 
being attempted during the interleave period of a block transfer 
with local DM A, without the dual p ath feature enabled. In this 
case, DEDLK is ass erted w hile MWB is asserted. If, during the in- 
terleave period, the MWB signal is asser ted after t he VMEbus has 
been re-obtained, the VIC64 will assert DEDLK for the duration 
of the burst. 

IPL2,IPLl,fPL0 

Inputs: IPLO only 

Output: Yes, open-collector 

Drive: 8 mA 

The local priority encoded interrupt request signals. These signals 
are asserted to interrupt the local processor. All local VIC64 inter- 
rupts are issued with these signals. These signals are meant to emu- 
late the Motorola 68K interrupt algorithms. The assertion of one 
or more of these signals indicate a sing le int errupt with a priority 
given by the negative-logic value of the IPLi signals. Level 7 is the 
highest priority. These signals are open-collector to allow the 
wire-ORingof multiple interrupt sources. 

During the assertion of IRESET, IPLO becomes an input. If IPLO 
is asserted at this time, a global reset is performed. 

LIRQ7 - LIRQ1 

Input: Yes 

Output: LIRQ 2 only 

Drive: 8mA (LIRQ2 only) 

The local interrupt request signals. These signals serve as local in- 
terrupt request signals for the VIC64. If enabled to handle the par- 
ticular local i nterru pt, the VIC64 in turn issues a proce ssor inter- 
rupt with the IPLi signals at the assertion of a LIRQi. Extensive 
configuration of local interrupts is allowed through the Local In- 
terrupt Configuration Registers. 

LIRQ2 may also be configured to issue periodic “heartbeat” inter- 
rupts at user defined intervals. 

LIACKO 


11 


BLT 

Input: Yes 

Output: Yes, open-collector 

Drive: 8 mA 

The Block transfer with local DMA indication signal. This signal is 
used to indicate that a block transfer with local DMA is in progress . 
This signal remains asserted for the entire block transfer including 
interleaveperiods with the exception of local page boundary cross- 
ings. BLT toggles during local boundary crossings to increment the 
external LA( +: 8) counters. 

If the BLT signal is asserted simultaneously with the MWB signal 
and BTCR[7] is set, a module-based DMA transfer is performed. 

DEDLK 

Input: No 

Output: Yes 

Drive: 8 mA 

The dead-lock indication signal. This signal is used to indicate a 
dead-lockcondition has occurred. This signal should be used by lo- 


Input: No 

Output: Yes 

Drive: 8 mA 

The “autovectoring” indication signal. This signal is asserted when 
the VIC64 is configured to allow the interrupting device to place its 
status/ID vector on the local data bus in response to a VIC64-han- 
dled local interrupt acknowledge. This signal may be used to signal 
a autovectored interrupt acknowledge cycle for 68020/30/40 pro- 
cessors. This signal may be connected directly to the AVEC signal 
for these processors. 

IRESET 

Input: Yes 

Output: No 

Drive: None 

The internal reset signal. This signal is used to issue both internal 
and global resets to the VIC64. If a sserte d with IPLO, a global reset 
is performed. If asserted without IPLO, an internal reset is per- 
formed. All internal state machines and sele cte d register bits are 
reset during the assertion of IRE SET. HAL T and RESET are both 
asserted during the assertion of IRESET. If configured as system 


11-35 


BUS 


CYPRESS 

SEMICONDUCTOR 


PRELIMINARY 


VIC64 


controller, SYSRESET is also asserted during the assertion of 
IRESET. 

IRESET contains internal hysteresis to allow the connection of this 
signal to an external RC network for power-up resets. 

SCON/D64 

Input: Yes 

Output: Yes 

Drive: 16 mA 

This pin is sampled by the VIC64’s internal logic during a Reset pe- 
riod to determine whether the VIC64 is to become the system con- 
troller. If the pin is driven LOW during Reset, system controller 
functions are performed; if the pin is driven HIGH the VIC64 is 
not the system controller. After the Reset period ends the pin be- 
comes an output that is driven LOW by VIC64 except during the 
data phase of the 64-bit M BLT op erations. (Use a resistive pull-up 
or pull-down to select the SCON state.) 

CLK64M 

Input: Input 

Output: No 

Drive: None 

The VIC64 master clock input. This 64-MHz clock input is used to 
clock internal arbitration, timing, and delay functions within the 
VIC64. 

Buffer Control Signals 

These signals control the latching and enabling of the external ad- 
dress and data latches and buffers. For block transfers with local 
DMA, some of these signals are used to control the counting and 
enablingof external counters required for page boundary crossing. 

ABEN 

Input: No 

Output: Yes 

Drive: 8 mA 

The VMEbus Address Bus ENable signal. This signal is used to en- 
able the external VMEbus address drivers for VMEbus master op- 
erations. It is typically connected to the OEAB input of a ’543 ad- 
dresstransceivers. 

LAEN 

Input: No 

Output: Yes 

Drive: 8 mA 

The Local Address ENable signal. This signal is used to enable the 
external local address drivers for slave accesses. It is typically con- 
nected to the OEBA input of a ’543 address transceivers through 
an inverter. 

Note that this signal is an active-HIGH signal. 

LADO 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch ADdress Out signal. This signal is used to latch the out- 
going VMEbus address for VMEbus master operations. When this 
signal is asserted (HIGH), it is assumed that the latches are in a 


latched state. When negated, the latches should be in a fall-through 
state. This allows direct connection to the ’543 address driver 
LEAB input. LADO is very important for proper operation of 
master write posting and block transfers with interleave periods. 
For these operatio ns, VIC64 may use LADO in combination with 
LADI and ABEN to temporarily store the contents of a VMEbus 
address during intervening slave accesses. 

LADI 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch ADdress In signal. This signal is used to latch the incom- 
ing VMEbus address for slave accesses. When this signal is as- 
serted (HIGH), it is assumed that the latches are in a latched state. 
When negated, the latches should be in a fall-through state. This 
allows direct connection to the ’543 address driver LEBA input. 
LADI is used in conjunction with LADO to temporarily store out- 
going VMEbus master transaction addresses during intervening 
slave accesses. 

DENO 

Input: No 

Output: Yes 

Drive: 8mA 

The Data ENable Out signal. This signal enables data onto the 
VMEbus data bus for master write and slave read cycles. This sig- 
nal is typically connected to the OEAB input of the ’543 data 
latches. 

LWDENIN 

Input: No 

Output: Yes 

Drive: 8 mA 

The Lower Word Data ENable IN signal. This signal enables data 
onto the lower word of the local data bus LD ( 15 : 8) for master read 
and slave write cycles. This signal is typically connected to the 
OEBA input of the ’543 lower data latch. 

UWDENIN 

Input: No 

Output: Yes 

Drive: 8 mA 

The Upper Word Data ENable IN signal. This signal enables data 
onto the upper word of the local data bus LD(31:16) for master 
read and slave write cycles. This signal is typically connected to the 
OEBA input of the upper ’543 data latches. 

LEDO 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch Enable Data Out signal. This signal latches the outgoing 
VMEbus data for master write and slave read cycles. When this sig- 
nal is asserted (HIGH), it is assumed that the latches are in a 
latched state . When negated, the latches should be in a fall-through 
state. This allows direct connection to the ’543 address driver 


11-36 



PRELIMINARY 


VIC64 


s QYPKESS 

SEMICONDUCTOR 


LEAB input.This signal is used in conjunction with LEDI to tem- 
porarily store outgoing master write post data (data switch-back). 

LEDI 

Input: No 

Output: Yes 

Drive: 8 mA 

The Latch Enable Data In signal. This signal latches the incoming 
VMEbus data for master read and slave write cycles. When this sig- 
nal is asserted (HIGH), it is assumed that the latches are in a 
latched state. When negated, the latches should be in a f all-through 
state. This allows direct connection to the ’543 address driver 
LEB A input.This signal is used in conjunction with LEDO to tem- 
porarily store outgoing master write post data. 

ISOBE 

Input: No 

Output: Yes 

Drive: 8 mA 

The isol ation Buffer Enable signal. This signal, along with the 
S WDEN signal, provides byte lane switching. This signal is typical- 
ly connected to the EN input of the ’245 isolation buffer. 


SWDEN 

Input: No 

Output: Yes 

Drive: 8 mA 


The SWap Data ENable signal. This signal, along with the ISOBE 
signal, provides byte lane switching. It provides for swapping 
LD(31:16) to LD(15:0). This signal is typically connected to the 
EN input of the ’245 swap buffer. 

DDIR 

Input: No 

Output: Yes 

Drive: 8 mA 

The Data DIRectionsignal. This signal provides the data direction 
(i.e., read/write) information to the isolation and swap buffers. 
When asserted, buffers should be configured in the local-to- VME- 
bus (A-to-B) direction. This signal is typically connected to the 
DIR input of the ’245. isolation/swap buffers. 


11 
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Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°Cto+70°C 

5V ± 5% 

Industrial 

-40°C to +85°C 

5V ± 10% 

Military 

-55°Cto +125°C 

5V ± 10% 


Power Supply Current 


Parameters 

Description 

Test Conditions 

Min. 

Max. 

Units 

Icc 

Vcc Operating 
Supply Current 

CLK 64M = 64 MHz 

Commercial 

T A = 0°C, V CC = 5.25V 


150 

niA 




Industrial 

T a = -40°C, V cc = 5.5V 


150 





Military 

T A = -55°C, V CC = 5.5V 


150 



For More Information 

Seethe following documents: 

VIC068 A Datasheet 
VAC068 A Datasheet 
CY7C964 Datasheet 
VIC068A User’s Guide 
VAC068A User’s Guide 


Ordering Information 


Ordering Code 

Package 

Type 

Operating 

Range 

VIC64-BC 

B144 

Commercial 

VIC64-GC 

G145 

VIC64-NC 

N160 

VIC64-UC 

U162 

VIC64-GI 

G145 

Industrial 

VIC64-UI 

U162 

VIC64-GM 

G145 

Military 

VIC64-UM 

U162 


Document #: 38-00196 
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Features CY7C964 is ideal in applications where plied by the D64 portion of the VMEbus 


• Comparators, counters, latches, and 
drivers minimize logic requirements 
for a variety of multiplexed and non- 
multiplexed buses 

• Directly drives VMEbus address and 
data signals 

• 8-/16-bit comparator for slave address 
decoding 

• Flexible interface optimized for VME- 
bus applications 

• Companion device to Cypress VME- 
bus family of components 

• Replaces multiple SSI/MSI compo- 
nents 

• Cascadeable 

• 64-pin QFP package 

Functional Description 

The CY7C964 integrates several space- 
consuming functions into one small pack- 
age, freeing board space for the imple- 
mentation of added-value board features. 
It contains counters, comparators, latches, 
and drivers configured to be of value to im- 
plementorsof any backplane interface with 
address and data buses, particularly VME- 
businterfaces. The on-chip drivers are suit- 
able for driving the VMEbus directly. The 


high-performance and real estate are pri- 
mary concerns. 

Although having many applications, the 
Bus Interface Logic Circuit is an ideal com- 
panion part to Cypress’s VMEbus family 
of components, the VIC068A and the 
VIC64. It is intended to drive the address 
and data buses (only the three upper bytes, 
as the VIC068A/VIC64 drives the lower 
byte of data and address buses), so three of 
these small devices are needed per control- 
ler. The VIC068A/VIC64 provides the 
control and timing signals to control the 
Bus Interface Logic Circuit as it acts as a 
bridge between the VMEbus and the Local 
bus. 

Application with VMEbus 
Architecture 

Use with Cypress VMEbus Controllers 

The CY7C964 Bus Interface Logic Circuit 
is a seamless interface between the 
VIC068A/VIC64and the VMEbus signals. 
The device functions equally well in the es- 
tablished 32-bit VMEbus arena and the 
emerging 64-bit VMEbus standard (IEEE 
1014, Rev. D). The device contains three 
8-bit counters to fulfill the functions of 
Block counters, and DMA counters as im- 


specification.lt also contains the necessary 
multiplexing logic to allow the 64-bit-wide 
VMEbus path to be funnelled to and from 
the 32-bit local bus. Control circuitry is in- 
cluded to manage the switching of the 
32-bit address bus during normal (32-bit) 
operations, and during MBLT (64-bit) op- 
erations. All the controls for these opera- 
tions are directly provided from the 
VIC068A/VIC64. The on-chip drivers are 
capable of driving the VMEbus directly 
(48 mA). 

Use in Other VMEbus Controller 
Implementations 

The CY7C964 circuitry is designed to be of 
use to designers of VMEbus circuitry, in- 
cluding VSB (VME subsystem bus) and 
designs not requiring the features of the 
Cypress VIC068A and VIC64. The logic 
diagram includes general-purpose blocks 
of comparators, counters, and latches that 
can be controlled using the flexible control 
interface to allow many different options 
to be implemented. Although the device is 
packaged in a small 64-pin package, the 
use of multiplexed input and output pins 
provides access to the many internal func- 
tions, thus saving external circuitry. 


Pin Configuration 

PQFP/CQFP 
Top View 

Os(Dfflioin^<t9nn(M(\|<-r-0 
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Application with Other Bus Architectures 

The CY7C964 is optimized for applications requiring wide buffers 
and high-performance multiplexing operations. The architecture 
can be configured to provide functions such as 16-bit bidirectional 
three-state latch and 16-bit comparator with mask register, or 


more complex functions such as 16-to-8 pipelined bidirectional 
multiplexerwith address counter/comparator circuitry. The device 
can be cascaded to generate counters and comparators suitable for 
multiple byte address/data buses. The on-chip 48 mA drivers can 
be directly connected to many standard backplane buses. 


Maximum Ratings 

(Above which the useful life may be impaired. For user guidelines, 
not tested.) 

Storage Temperature - 65 ° C to + 150 ° C 

Ambient Temperature with 

Power Applied - 55 ° C to + 125 ° C 


Supply Voltage to Ground Potential - 0.5 V to +7.0V 

DC Voltage Applied to Outputs 

in High Z State - 0.5V to +7.0V 

Output Pin Sink Current 120 mA 

Power 600 mW 


Electrical Characteristics Over the Operating Range 


Parameters 

Description 

Min. 

Max. 

Units 

VoH 

Output HIGH Voltage (VME) 

2.6 


V 

V OL 

Output LOW Voltage (VME) 


0.6 

V 

VoH 

Output HIGH Voltage 

2.4 


V 

VoL 

Output LOW Voltage 


0.5 

V 

VlH 

Input HIGH Voltage 

2.0 


V 

VlL 

Input LOW Voltage 


0.8 

V 


For More Information 

Seethe VIC068A/VAC068A User’s Guide for more information on 
this part and on related products. 

Document#: 38-00197 
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Military Overview 


Features 

Success in any endeavor requires a high level of dedication to the 
task. Cypress Semiconductor has demonstrated its dedication 
through its corporate commitment to support the military market- 
place. This commitment starts with product design. All products 
are designed using our state-of-the-art CMOS, BiCMOS, and bi- 
polar processes, and they must meet the full - 55 to + 125 degrees 
Celsius operational criteria for military use. The commitment con- 
tinues with the 1986 DESC certification of our automated U.S. fa- 
cility in San Jose, California. The commitment shows in our dedi- 
cation to meet and exceed the stringent quality and reliability 
requirements of MIL-STD-883D and MIL-M-38510J. It shows in 
Cypress’s participation in each of the military processing pro- 
grams: MIL-STD-883D compliant, SMD (Standardized Military 
Drawing), and JAN. Finally, our commitment shows in our leader- 
ship position in special packages for military use. 

Product Design 

Every Cypress product is designed to meet or exceed the full tem- 
perature and functional requirements of military product. This 
means that Cypress builds military product as a matter of course, 
rather than as an accidental benefit of favorable test yield. Designs 
are being carried out in our industry-leading 0.65 -micron CMOS, 
BiCMOS, and Bipolar processes. Cypress is able to offer a family 
of products that are industry leaders in density, low operating and 
standby current, and high speed. In addition, our technology re- 
sults in products with very small manufacturable die sizes that will 
fit into the LCCs and flatpacks so often used in military programs. 

DESC-Certified Facility 

On May 8, 1986, the Cypress facility at 3901 North First Street in 
San Jose, California was certified by DESC for the production of 
JAN Class B CMOS Microcircuits. This certification not only al- 
lows Cypress to qualify product for JAN use, but also assures our 
customers that our San Jose Facility has the necessary documenta- 
tion and procedures to manufacture product to the most stringent 
of quality and reliability requirements. Our wafer fabrication faci- 
lities are Class 10 (San Jose) and Class 1 (Round Rock, TX and 
Bloomington, MN) manufacturing environments and our assem- 
bly facility is also a clean room. In addition, our highly automated 
assembly facility is located entirely in the U.S.A. and is capable of 
handling virtually any hermetic package configuration. 

Data Sheet Documentation 

Every Cypress final data sheet is a corporate document with a revi- 
sion history. The document number and revision appears on each 
final data sheet. Cypress maintains a listing of all data sheet docu- 
mentation and a copy is available to customers upon request. This 
gives a customer the ability to verify the current status of any data 
sheet and it also gives that customer the ability to obtain updated 
specifications as required. 


Every final data sheet also contains detailed Group A subgroup 
testing information. All of the specified parameters that are tested 
at Group A are listed in a table at the end of each final data sheet, 
with a notation as to which specific Group A test subgroups apply. 

Assembly Traceability Code® 

Cypress Semiconductor places an assembly traceability code on 
every military package that is large enough to contain the code. 
The ATC automatically provides traceability for that product to 
the individual wafer lot. This unique code provides Cypress with 
the ability to determine which operators and equipment were used 
in the manufacture of that product from start to finish. 

Quality and Reliability 

MIL-STD-883D and MIL-M-38510J spell out the toughest of 
quality and reliability standards for military products. Cypress 
products meet all of these requirements and more. Our in-house 
quality and reliability programs are being updated regularly with 
tighter and tighter objectives. Please refer to the chapter on Quali- 
ty, Reliability, and Process Flows for further details. 

Military Product Offerings 

Cypress offers three levels of processing for military product. 
First, all Cypress products are available with processing in full 
compliance with MIL-STD-883, Revision D. 

Second, selected products are available to the SMD (Standardized 
Military Drawing) program administered by DESC. These prod- 
ucts are not only fully MIL-STD-883D compliant, but are also 
screened to the electrical requirements of the applicable military 
drawing. 

Third, selected products are available as JAN devices. These prod- 
ucts are processed in full accordance with MIL-M-38510J and 
they are screened to the electrical requirements of the applicable 
JAN slash sheet. 

Product Packaging 

All packages for military product are hermetic. A look at the pack- 
age appendix in the back of this data book will give the reader an 
appreciation of the variety of packages offered. Included are cer- 
DIPs, windowed CerDIPs, leadless chip carriers (LCCs), win- 
dowed leadless chip carriers, cerpaks, windowed cerpaks, quad 
cerpaks, windowed quad cerpaks, bottom-brazed flatpacks, and 
pin grid arrays. As indicated above, all of these packages are as- 
sembled in the U.S. in our highly automated San Jose plant. 

Summary 

Cypress Semiconductor is committed to the support of the mili- 
tary marketplace. Our commitment is demonstrated by our prod- 
uct designs, our DESC-certified facility, our documentation and 
traceability, our quality and reliability programs, our support of all 
levels of military processing, and by our leadership in special pack- 
aging. 


Assembly Traceability Code is a trademark of Cypress Semiconductor Corporation. 
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Static RAMs 


Size 

Organization 

Pins 

(DIP) 

PartNumber 

JAN/SMD 

Number 

Speed (ns) 

Icc/Isb/Iccdr 

(mA@ns) 

883 

Availability 

64 

16x4 — Inverting 

16 

CY7C189 


tAA = 25 

guns 

Now 

64 

16x4 — Non-Inverting 

16 

CY7C190 

5962-89694 

tAA = 25 


Now 

64 

16x4 — Inverting 

16 

CY27S03/A 


tAA = 25,35 

100 @35 

Now 

64 

16x4 — Non-Inverting 

16 

CY27S07/A 


tAA = 25, 35 

100 @25 

Now 

64 

16 x 4 — Inverting/Low Power 

16 

CY27LS03 


tAA = 65 

38 @65 

Now 

IK 

256x4— 10K/10KHECL 

24 

CY10E422L 


tAA = 5,7 

150 @5/7 

Now 

IK 

256x4 

22 

CY7C122 

5962-88594 

tAA = 25, 35 

90 @25 

Now 

IK 

256x4 

24S 

CY7C123 

5962-90696 

tAA = 10, 12, 15 

150 @15 

Now 

IK 

256x4 

22 

CY9122/91L22 

5962-88594 

tAA = 35, 45 

90 @45 

Now 

IK 

256x4 

22 

CY93422A/93L422A 

5962-88594 

tAA = 45, 55, 60, 75 

90 @ 55 

Now 

4K 

4Kx 1 — CS Power-Down 

18 

CY7C147 

M38510/289 

tAA = 35,45 

110/10 @35 

Now 

4K 

4Kx 1 — CS Power-Down 

18 

CY2147 

M38510/289 

tAA = 45, 55 

140/25 @45 

Now 

4K 

4Kx 1 — CS Power-Down 

18 

CY7C147 

5962-88587 

tAA = 35,45 

110/10 @35 

Now 

4K 

4Kx 1 — CS Power-Down 

18 

CY2147 

5962-88587 

% 

ii 

& 

Ui 

140/25 @45 

Now 

4K 

1Kx4 — 10K/10KHECL 

24 

CY10E474L 

5962-91518 

tAA = 5, 7 

190 @5/7 

Now 

4K 

1Kx 4 — CS Power-Down 

18 

CY7C148 

M38510/289 

tAA = 35, 45 

110/10 @35 

Now 

4K 

1Kx 4 — CS Power-Down 

18 

CY2148 

M38510/289 

tAA = 45, 55 

140/25 @45 

Now 

4K 

1Kx4 

18 

CY7C149 


tAA = 35, 45 

110@35 

Now 

4K 

1Kx4 

18 

CY2149 


tAA = 45,55 

140 @45 

Now 

4K 

1Kx 4 — Separate I/O 

24S 

CY7C150 

5962-88588 

tAA = 12, 15,25,35 

100 @15 

Now 

8K 

1Kx 8 — Dual Port 

48 

CY7C130/31 

5962-86875 

tAA = 35, 45, 55 

120/40 @45 

Now 

8K 

lKx 8 — Dual-Port Slave 

48 

CY7C140/41 

5962-86875 

tAA = 35, 45, 55 

120/40 @45 

Now 

16K 

4Kx4 — CSECL 

28 

CY10E484L 


Iaa = 7, 10 

200 @10 

2Q92 

16K 

2Kx 8 — CS Power-Down 

24S 

CY7C128A 

5962-89690 

tAA = 20, 25 

125 @20 

Now 

16K 

2Kx 8 — CS Power-Down 

24 

CY6116A/7A 

5962-89690 

Iaa = 20, 25 

125 @20 

Now 

16K 

2Kx 8 — CS Power-Down 

24S 

CY7C128A 

84036 

tAA = 35, 45, 55 

125/40 @25 

Now 

16K 

16Kx 1 — CS Power-Down 

20 

CY7C167A 

84132 

tAA = 20, 25, 35 

70/20 @25 

Now 

16K 

4Kx4 — CS Power-Down 

20 

CY7C168A 

5962-86705 

tAA = 20, 25, 35 

100/20 @25 

Now 

16K 

4Kx4 

20 

CY7C169A 


tAA = 20, 25, 35 

100/20 @35 

Now 

16K 

4Kx4 — Output Enable 

22S 

CY7C170A 


tAA = 20,25,35 

120 @25 

Now 

16K 

4Kx4 — Separate I/O 

24S 

CY7C171A 


tAA = 20, 25, 35 

100/20 @25 

Now 

16K 

4Kx4 — Separate I/O, Power- 
Down 

24S 

CY7C172A 

5962-89790 

8 

1! 

% 

90 @20 

Now 

16K 

2Kx8 — Dual-Port 

48 

CY7C132/36 

5962-90620 

tAA = 35,45,55 

170/65 @35 

Now 

16K 

2Kx 8 — Dual-Port Slave 

48 

CY7C1 42/46 

5962-90620 

tAA = 35, 45, 55 

120/40 @45 

Now 

32K 

4Kx8 — Dual-Port 

48 

CY7B134 


tAA = 25,35 

280 @25 

2Q92 

32K 

4Kx8 — Dual-Port 

52 

CY7B135 


tAA = 25,35 

280 @25 

2Q92 

32K 

4Kx8 — Dual-Port Semaphores 

52 

CY7B1342 


tAA = 25, 35 

280 @25 

2Q92 

32K 

4Kx8 — Dual-Port Semaphores 
Int, Busy 

68 

CY7B138 


tAA = 25, 35 

280 @25 

2Q92 

32K 

4Kx9 — Dual-Port Semaphores 
Int, Busy 

68 

CY7B139 


tAA = 25, 35 

280 @25 

2Q92 

64K 

8Kx 8 — CS Power-Down 

28S 

CY7C185A 

5962-38294 

tAA = 20, 25, 35, 45, 55 

125 @20 

Now 

64K 

8Kx 8 — CS Power-Down 

28S 

CY7C185A 

5962-89691 

tAA = 20, 25 

125 @20 

Now 

64K 

8Kx 8 — CS Power-Down 

28S 

CY7C185A 

5962-85525 

tAA = 35, 45, 55 

100/20/1 @45 

Now 

64K 

8Kx 8 — CS Power-Down 

28S 

CY7B185 

5962-91594 

tAA = 10, 12, 15 

145/50 @15 

Now 

64K 

8Kx 8 — CS Power-Down 

28 

CY7C186A 

5962-38294 

tAA = 20, 25, 35, 45, 55 

125 @20 

Now 

64K 

8Kx 8 — CS Power-Down 

28 

CY7C186A 

5962-89691 

tAA = 20, 25 

125 @20 

Now 

64K 

8Kx 8 — CS Power-Down 

28 

CY7C186A 

5962-85525 

tAA = 35,45,55 

100/20/1 @45 

Now 

64K 

8Kx 8 — CS Power-Down 

28 

CY7B186 

5962-91594 

tAA = 10, 12, 15 

145/50 @15 

Now 

64K 

16Kx 4 — CS Power-Down 

22S 

CY7C164A 

5962-89692 

tAA = 20, 25 

90 @20 

Now 

64K 

16Kx 4 — CS Power-Down 

22S 

CY7C164A 

5962-86859 

tAA = 35,45 

70/20/1 @35 

Now 

64K 

16Kx4 — CS Power-Down 

22S 

CY7B164 

5962-91593 

tAA = 10, 12, 15 

135/50 @15 

Now 

64K 

16Kx4 — CS Power-Down 

24S 

CY7C166A 

5962-89892 

tAA = 20, 25 

90 @20 

Now 

64K 

16Kx 4 — Output Enable 

24S 

CY7C166A 

5962-86859 

tAA = 35,45 

70/20/1 @35 

Now 

64K 

16Kx4— Output Enable 

24S 

CY7B166 

5962-91593 

tAA = 10, 12, 15 

135/50 @15 

Now 

64K 

16Kx4 — Separate I/O, T-write 

28S 

CY7C161A 

5962-90594 

tAA = 20,25,35,45 

70/20/1 @35 

Now 

64K 

16Kx 4 — Separate I/O 

28S 

CY7C162A 

5962-89712 

tAA = 20,25,35,45 

70/20/1 @35 

Now 

64K 

16Kx4 — Separate I/O 

28S 

CY7B161/2 


tAA =12, 15 

135/50 @15 

Now 

64K 

64Kx 1 — CS Power-Down 

22S 

CY7C187A 

5962-86015 

tAA = 20, 25, 35, 45 

70/20/1 @35 

Now 

64K 

8Kx8 — Dual-Port Semaphores 
Int, Busy 

68 

CY7B144 


tAA = 25, 35 

280 @25 

2Q92 

64K 

8Kx9 — Dual-Port Semaphores 
Int, Busy 

68 

CY7B145 

1 

n 

a 

II 

$ 

280 @25 

2Q92 
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Static RAMS (continued) 


Size 

Organization 

Pins 

(DIP) 

PartNumber 

JAN/SMD 

Number 

Speed (ns) 

Icc/Isb/Iccdr 

(mA@ns) 

883 

Availability 

64K 

16Kx4— ECL 

28 

CY10E494 


tAA= 10,12 

190 @10 

2Q92 

64K 

4Kx 18 — Cache Tag 

68 

CY7B181 


tAA = 15. 20 

250 @15 

Now 

64K 

4Kx 18 — Cache Tag 

68 

CY7C180 


tAA = 15, 20 

250 @15 

Now 

128K 

8Kx 16 — Cache 

48 

CY7C183 


tAA = 35, 45 

200@ 35 

Now 

128K 

8Kx 16 — Cache 

48 

CY7C184 


tAA = 35, 45 

200 @35 

Now 

256K 

64Kx4 — JEDEC 

24 

CY7M194 


t 

n 

t/i 

8 

375 @15 

Now 

256K 

32Kx8 — JEDEC 

28 

CY7M199 


tAA = 15, 20 

425 @15 

Now 

256K 

16Kx 16— Cache RAM 

44 

CY7C157A 


tAA = 24, 

300 @24 

Now 

256K 

32Kx 8 — CS Power-Down 

28 

CY7C198 

5962-88662 

Iaa = 20, 25, 35, 45, 55 

180/40 @15 

Now 

256K 

32Kx 8— CS Power-Down 

28S 

CY7C199 

5962-88662 

tAA = 20, 25, 35, 45, 55 

180/40 @15 

Now 

256K 

64Kx A — CS Power-Down 

24S 

CY7C194 

5962-88681 

tAA = 20, 25, 35, 45 

160/40 @15 

Now 

256K 

64Kx4 — CSPD + OE/CE1 

28S 

CY7C195 


tAA = 20, 25, 35, 45 

160/40 @15 

Now 

256K 

64Kx4 — CSPD +OE/CE2 

28S 

CY7C196 


tAA = 20, 25, 35, 45 

160/40 @15 

Now 

256K 

64Kx4 — Separate I/O, T-write 

28S 

CY7C191 

5962-90664 

tAA = 20, 25, 35, 45 

160/40 @15 

Now 

256K 

64Kx A — Separate I/O 

28S 

CY7C192 

5962-89935 

tAA = 20, 25, 35, 45 

160/40 @15 

Now 

256K 

256Kx 1 — CS Power-Down 

24S 

CY7C197 

5962-88725 

tAA = 20, 25, 35, 45 

160/40 @15 

Now 

256K 

32Kx 8 — CS Power-Down 

28 

CY7B198 


tAA =15, 20 

170/60 @15 

Now 

256K 

32Kx 8 — CS Power-Down 

28S 

CY7B199 


tAA = 12, 15, 20 

170/40 @12 

Now 

256K 

64Kx A — Separate I/O, T-write 

28S 

CY7B191 


tAA = 12, 15,20 

170/40 @12 

Now 

256K 

64Kx A — Separate I/O 

28S 

CY7B192 


tAA = 12, 15,20 

170/40 @12 

Now 

256K 

64Kx 4 — CS Power-Down 

24S 

CY7B194 


tAA = 12, 15, 20 

170/40 @12 

Now 

256K 

64Kx4 — CS PD, OE 

28S 

CY7B195 


tAA = 12,15,20 

170/40 @12 

Now 

256K 

64Kx4— CSPD, OE, 2CE 

28S 

CY7B196 


tAA = 12, 15, 20 

170/40 @12 

Now 

256K 

256Kx 1— Common I/O, OE 

24S 

CY7B193 


tAA = 12, 15,20 

130/40 @12 

Now 

256K 

256Kx 1 — CS Power-Down 

24S 

CY7B197 


tAA = 12, 15,20 

130/40 @12 

Now 

256K 

64Kx4 — Self Decoded 

28S 

CY7B153 


tAA = 15,20 

145/60 @15 

Now 

256K 

64Kx4 — Self Decoded 

28S 

CY7B154 


Iaa = 15,20 

145/60 @15 

Now 

256K 

256Kx 1 — Self Decoded, 

Separate I/O 

28S 

CY7B163 


tAA = 15,20 

120/60 @15 

Now 

256K 

32Kx9 — Synchronous Cache 

44 

CY7B174 


tAA =18,21 

250 @18 

Now 

1M 

128Kx 8 — CS Power-Down 

32 

CY7C108 

5962-89598 

tAA = 25,35,45 

140/35 @25 

Now 

1M 

128Kx 8 — CS Power-Down 

32 

CY7C109 

5962-89598 

tAA = 25, 35, 45 

140/35 @25 

Now 

1M 

256Kx A — CS Power-Down/OE 

28 

CY7C106 


tAA = 25,35,45 

130/25 @25 

Now 

1M 

256Kx4 — Separate I/O, 

T-Write 

32 

CY7C101 


tAA = 25, 35,45 

130/25 @25 

Now 

1M 

256Kx4 — Separate I/O 

32 

CY7C102 


tAA = 25, 35, 45 

130/25 @25 

Now 

1M 

lMx 1 — CS Power-Down 

28 

CY7C107 


tAA = 25, 35, 45 

130/25 @25 

Now 


PROMs 


Size 

Organization 

Pins 

PartNumber 

JAN/SMD 

Number^* 

Speed (ns) 

ICC/ISB 

(mA@ns) 

883 

Availability 

4K 

512x8— Registered 

24S 

CY7C225 

5962-88518(0) 

tsA/co = 30/15, 35/20, 40/25 

120 @30/15 

Now 

8K 

1Kx 8 — Registered 

24S 

CY7C235 

5962-88636(0) 

tsA/CO = 30/15, 40/20 

120 @30/15 

Now 

8K 

1Kx8 

24S 

CY7C281 

5962-87651(0) 

tAA = 45 

120 @45 

Now 

8K 

1Kx8 

24 

CY7C282 

5962-87651(0) 

3 

ii 

3 

120 @45 

Now 

16K 

2Kx 8— Reprogrammable State 
Machine 

28 

CY7C258 


tAA = 15, 18, 25 

200 @15 

3Q92 

16K 

2Kx 8— Reprogrammable State 
Machine 

28 

CY7C259 


tAA = 15, 18, 25 

200 @15 

3Q92 

16K 

2Kx8 — Registered 

24S 

CY7C245 

5962-87529(W) 

tSA/CO = 35/15, 45/25 

120 @35/15 

Now 

16K 

2Kx8 — Registered 

24S 

CY7C245A 

5962-89815(W) 

tsA/CO = 18/12,25/12,35/15 

120 @25/15 

Now 

16K 

2Kx8 — Registered 

24S 

CY7C245A 

5962-88735(0) 

tsA/co = 25/12,35/15 

120 @25/15 

Now 

16K 

2Kx8 

24S 

CY7C291 

5962-87650(W) 

tAA = 35, 50 

120 @35 

Now 

16K 

2Kx8 

24S 

CY7C291A 

5962-88734(0) 

tAA = 25, 30, 35, 50 

120 @30 

Now 

16K 

2Kx 8 — CS Power-Down 

24S 

CY7C293A 

5962-88680(W) 

tAA = 25, 30, 35, 50 

120/30 @35 

Now 

16K 

2Kx8 

24 

CY7C292 


tAA = 50 

120 @50 

Now 

16K 

2Kx8 

24 

CY7C292A 

5962-88734(0) 

tAA = 25, 30, 35, 45, 50 

120 @30 

Now 

64K 

8Kx 8 — CS Power-Down 

24S 

CY7C261 

5962-875 15(W) 

tAA = 25, 35, 45, 55 

120/40 @35 

Now 

64K 

8Kx 8 — CS Power-Down 

24S 

CY7C261 

5962-90803(0) 

tAA = 25, 35, 45, 55 

175 @25 

Now 

64K 

8Kx8 

24S 

CY7C263 

5962-875 15(W) 

tAA = 25, 35, 45, 55 

120 @35 

Now 

64K 

8Kx8 

24 

CY7C264 

5962-875 15(W) 

tAA = 25, 35, 45, 55 

120 @35 

Now 
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PROMs (continued) 


Size 

Organization 

Pins 

PartNumber 

JAN/SMD 

Number! 1 !* 

Speed (ns) 

Icc/ISB 

(mA@ns) 

883 

Availability 

64K 

8Kx8 — Registered 

28S 

CY7C265 

5962-89967(0) 

tsA/CO = 18/15,25/20,40/20, 
50/25, 60/25 

120 @50/25 

Now 

64K 

8Kx 8— EPROM Pinout 

28 

CY7C266 

5962-91624(W) 

tAA = 55 

90 

Now 

64K 

8Kx 8 — Registered/Diagnostic 

28S 

CY7C269 

5962-90831(0) 

tsA/co = 18/15,25/20,40/20, 
50/25, 60/25 

100 @60/25 

Now 

64K 

8Kx 8 — Registered/Diagnostic 

32 

CY7C268 


tSA/co = 50/25, 60/25 

100 @60/25 

Now 

128K 

16Kx 8 — CS Power-Down 

28S 

CY7C251 

5962-89537(W) 

tAA = 45,55,65 

120/35 @55 

Now 

128K 

16Kx8 

28 

CY7C254 

5962-89538(W) 

tAA = 45,55,65 

120 @55 

Now 

256K 

Processor Specific 

44 

CY7C270 


tcp = 25, 40 

250@ 25 

4Q92 

256K 

16Kx 16 — Registered 

44 

CY7C275 


tAS/CKO = 25/15 

250 @25 

4Q92 

25'6K 

16Kx 16 — Registered 

44 

CY7C272 


tcp = 30 

250 @30 

4Q92 

256K 

16Kx 16 — Power-Down 

44 

CY7C273 


t 

II 

8: 

50 @45 

4Q92 

256K 

16Kxl6 

44 

CY7C276 


tAA = 35 

250 @35 

4Q92 

256K 

32Kx 8 — CS Power-Down 

28S 

CY7C271 

5962-89817(W) 

tAA = 45, 55 

130/40 @55 

Now 

256K 

32Kx 8— EPROM Pinout 

28 

CY7C274 


t A A = 45,55 

130/40 @55 

Now 

256K 

32Kx 8 — Registered 

28S 

CY7C277 

5967-91744(W) 

tsA/CO = 40/20, 50/25 

130/40 @55 

Now 

256K 

32Kx8 — Latched 

28S 

CY7C279 


tAA = 45, 55 

130/40 @55 

Now 

512K 

64K x 8 — Fast Column Access 

28S 

CY7C285 


tAA/FCA= 75/25, 85/35 

200 @75 

Now 

512K 

64Kx 8— EPROM Pinout 

28 

CY7C286 

5962-91637(0) 

tAA = 60, 70 

150 @70 

Now 

512K 

64Kx 8 — Registered 

28S 

CY7C287 

5962-90913(W) 

tsA/co = 55/20, 65/25 

150 @65 

Now 

512K 

64K x 8 — FCA/Reg or Latched 

32S 

CY7C289 


tAA/FCA = 75/25, 85/35 

200 @75 

Now 

1M 

128Kx8 

32 

CY7B201 


tAA = 30 

220 @30 

3Q92 

1M 

64Kx 16 — Power-Down 

40 

CY7B210 


tAA = 30 

240 @30 

4Q92 

1M 

64Kx 16 — Registered 

40 

CY7B211 


tsA/co = 25/15 

220 @25 

4Q92 


PLDs 



Organization 

Pins 

PartNumber 

JAN/SMD 

Number! 1 !* 

Speed (ns/MHz) 

Icc 

(mA@ ns/MHz) 

883 

Availability 

PALC20 

16L8, 16R8, 16R6, 16R4 

20 

PALC16XX 

5962-88678(W) 

tp D = 20, 30, 40 

70 @20 

Now 

PALC20 

16L8, 16R8, 16R6, 16R4 

20 

PALC16XX 

5962-88713(0) 

tp D = 20,30,40 

70 @20 

Now 

PLD20 

18G8 — Generic 

20 

PLDC18G8 

5962-91568(0) 

tpD/S/CO = 15/15/20 

110 

Now 

PLD24 

22V10C— Macrocell 

24S 

PAL22V10CM 


tpD/S/CO= 10/3.6/7.5 

190 @10 

Now 

PLD24 

22V10C— Macrocell 

24S 

PAL22VP10CM 


tpD/S/CO = 10/3.6/7.5 

190 @10 

Now 

PLDC24 

22V10 — Macrocell 

24S 

PALC22V10 

5962-87539(W) 

tpD/S/CO = 25/18/15 

100 @25 

Now 

PLD24 

22V10— Macrocell 

24S 

PALC22V10B 

5962-87539(W) 

tpD/S/CO = 20/17/15 

100 @20 

Now 

PLDC24 

22 V 1 0 — Macrocell 

24S 

PALC22V10 

5962-88670(0) 

tpD/S/CO = 25/18/15 

100 @25 

Now 

PLD24 

22V10— Macrocell 

24S 

PALC22V10B 

5962-88670(0) 

tpD/S/CO = 15/12/10 

120 @15 

Now 

PLDC24 

22 V 1 0 — Macrocell 

24S 

PALC22V10B 

M38510/507(W) 

tpD/S/CO = 20/17/15 

120 @25 

Now 

PLDC24 

20G10— Generic 

24S 

PLDC20G10 

5962-88637(0) 

tpD/S/CO = 20/17/15 

80 @30 

Now 

PLDC24 

20RA1 0 — Asynchronous 

24S 

PLD20RA10 

5962-90555(0) 

tpD/SU/CO = 20/10/20 

100 @25 

Now 

ECL 

16P8 — 10KH ECL 

24S 

CY10E301 

5962-90573(0) 

tpD = 5 

-240 @5 

Now 

ECL 

16P4— 10KHECL 

24S 

CY10E302 

5962-90573(0) 

tpD = 4 

-220 @4 

Now 

PLD24 

PLD610 — Multi-Purpose 

24S 

PLD610 


t PD = 15, 17 

170 @15 

2Q92 

PLDC28 

7C330 — State Machine 

28S 

CY7C330 

5962-89546(W) 

50, 40, 28 MHz 

180 @40 MHz 

Now 

PLDC28 

7C331 — Asynchronous 

28S 

CY7C331 

5962-90754(W) 

t PD = 25/30/40 

200 @20 MHz 

Now 

PLDC28 

7C33 1 — Asynchronous 

28S 

CY7C331 

5962-89855(0) 

t PD = 25/30/40 

200 @20 MHz 

Now 

PLDC28 

7C332 — Combinatorial 

28S 

CY7C332 

5962-91584(W) 

t PD = 20/25/30 

200 @24 MHz 

Now 

PLD28 

7B333 — Synchronous 

28S 

CY7B333 


t PD = 12, 15 

170 @12 

2Q92 

PLD28 

7B335 — Universal State 
Machine 

28 

CY7C335 


fMAX5 = 66.6,50 

160 @66.6 MHz 

3Q92 

PLD28 

7B336 — Input Reg/2PTs 

28S 

CY7B336 


^MAXD = 131 MHz 

180 

Now 

PLD28 

7B337— Input Reg/4PTs 

28S 

CY7B337 


fMAXD = 125 MHz 

180 

Now 

PLD28 

7B338 — Output 
Latched/2PTs 

28S 

CY7B338 


tpo = 8 

180 

Now 

PLD28 

7B339 — Output 
Latched/4PTs 

28S 

CY7B339 


tPD = 7 

180 

Now 

MAX28 

7C344— 32 Macrocell 

28S 

CY7C344 

5962-9061 1(W) 

tpD/S/CO = 25/15/15 

220/170 

Now 

MAX40 

7C343— 64 Macrocell 

40/44 

CY7C343 


tPD/S/CO = 35/25/20 

160/120 

Now 

MAX68 

7C342— 128 Macrocell 

68 

CY7C342 

5962-89468(W) 

tpD/s/co = 35/25/20 

320/240 

Now 

MAX84 

7C341— 192 Macrocell 

84 

CY7C341 


tpD = 35 

320/240 

2Q92 

PLDC28 

7C361 — State Machine 

28S 

CY7C361 


100, 83, 50 MHz 

150 @100 MHz 

Now 
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FIFOs 


Organization 

Pins 

Part Number 

JAN/SMD 

Number 

Speed 

ICC/ISB 

(mA@ns/MHz) 

883 

Availability 

64 x 4 — Cascadeable 

16 

CY3341 


1.2, 2 MHz 

60 @2.0 MHz 

Now 

64 x 4 — Cascadeable 

16 

CY7C401 


10, 15, 25 MHz 

90 @15 MHz 

Now 

64 x 4 — Cascadeable/OE 

16 

CY7C403 

5962-89523 

10, 15, 25 MHz 

90 @25 MHz 

Now 

64 x 5 — Cascadeable 

18 

CY7C402 


10, 15, 25 MHz 

90 @15 MHz 

Now 

64 x 5 — Cascadeable/OE 

18 

CY7C404 

5962-86846 

10, 15, 25 MHz 

90 @25 MHz 

Now 

64 x 8 — Cascadeable/OE 

28S 

CY7C408A 

5962-89664 

15, 25 MHz 

120 @25 MHz 

Now 

64 x 9 — Cascadeable 

28S 

CY7C409A 

5962-89661 

15, 25 MHz 

120 @25 MHz 

Now 

512x9 — Cascadeable 

28 

CY7C420 

5962-89863 

t A = 25, 30, 40, 65 ns 

140/30 @ 30 

Now 

512 x 9 — Cascadeable 

28S 

CY7C421 

5962-89863 

t A = 25, 30, 40, 65 ns 

140/30 @30 

Now 

1Kx9 — Cascadeable 

28 

CY7C424 

5962-91585 

t A = 25, 30, 40, 65 ns 

140/30 @30 

Now 

lKx 9 — Cascadeable 

28S 

CY7C425 

5962-91585 

t A = 25, 30, 40, 65 ns 

140/30 @30 

Now 

2K x 9 — Cascadeable 

28 

CY7C428 

5962-88669 

t A = 25, 30, 40, 65 ns 

140/30 @30 

Now 

2Kx 9 — Cascadeable 

28S 

CY7C429 

5962-88669 

t A = 25,30,40, 65 ns 

140/30 @30 

Now 

2Kx 9 — Bidirectional 

28S 

CY7C439 


t A = 40, 65 ns 

165/45 @40 

Now 

4Kx 9 — Cascadeable 

28 

CY7C432 

5962-90715 

t A = 30,40,65ns 

160/30 @30 

Now 

4Kx 9 — Cascadeable 

28S 

CY7C433 

5962-90715 

t A = 30,40, 65 ns 

160/30 @30 

Now 

512x9— Clocked 

28S 

CY7C441 


tc = 14,20, 30 ns 

200 @14 

Now 

2Kx9 — Clocked 

28S 

CY7C443 


tc = 14,20,30ns 

200 @14 

Now 

512 x 9 — Clocked/Cascadeable 

32 

CY7C451 


tc = 14,20,30ns 

200 @14 

Now 

2Kx 9 — Clocked/Cascadeable 

32 

CY7C453 


tc = 14,20,30ns 

200 @14 

Now 

8Kx 9— Half Full Flag 

28 

CY7C460 


t A = 15,25,40 ns 

180 @25 

Now 

8Kx 9 — Prog. Flags 

28 

CY7C470 


t A = 15,25,40 ns 

180 @25 

Now 

16Kx 9 — Half Full Flag 

28 

CY7C462 


t A = 15,25,40 ns 

180 @25 

Now 

16Kx9 — Prog. Flags 

28 

CY7C472 


t A = 15,25,40 ns 

180 @25 

Now 

32Kx 9— Half Full Flag 

28 

CY7C464 


t A = 15,25,40 ns 

180 @25 

Now 

32Kx9 — Prog. Flags 

28 

CY7C474 


t A = 15,25,40 ns 

180 @25 

Now 


Logic 


Organization 

Pins 

PartNumber 

JAN/SMD 

Number 

Speed (ns) 

Icc 

(mA@ns) 

883 

Availability 

Programmable Skew Clock Buffer 
(TIE Outputs) 

32 

CY7B991 


fREF = 15 - 80 MHz 

65 

mm 

Programmable Skew Clock Buffer 
(CMOS Outputs) 

32 

CY7B992 


fREF = 15 - 80 MHz 

65 

fcJI 

2901—4-Bit Slice 

40 

CY7C901 

5962-88535 

tcLK = 27,32 

90 @27 

Now 

2901-4-Bit Slice 

40 

CY2901C 

5962-88535 

C 

180 @32 

Now 

4x2901— 16-Bit Slice 

64 

CY7C9101 

5962-89517 

tcLK = 35,45 

85 @35 

Now 

2909 — Sequencer 

28 

CY7C909 


teLK - 30, 40 

55 @30 

Now 

2911 — Sequencer 

20 

CY7C911 

5962-90609 

tcLK = 30,40 

55 @30 

Now 

2909 — Sequencer 

28 

CY2909A 


A 

90 @40 

Now 

2911 — Sequencer 

20 

CY2911A 

5962-90609 

A 

90 @40 

Now 

2910 — Controller (17-Word Stack) 

40 

CY7C910 

5962-87708 

tax = 46, 51, 99 

90 @46 

Now 

2910 — Controller (9- Word Stack) 

40 

CY2910A 

5962-87708 

A 

170 @51 

Now 

16-Bit Microprogrammed ALU 

52 

CY7C9116 

5962-88612 

40,65,79 

166 @10 MHz 

Now 

16-Bit Microprogrammed ALU 

68 

CY7C9117 


40,65,79 

166 @10 MHz 


16x16 Multiplier 

64 

CY7C516 

5962-86873 

tMC = 42, 55, 75 

110 @10 MHz 


16x16 Multiplier 

64 

CY7C517 

5962-87686 

tMC = 42, 55, 75 

110 @10 MHz 


16 x 16 Multiplier/Accumulator 

64 

CY7C510 

5962-88733 

tMC = 55, 65, 75 

110 @10 MHz 



VMEbus Interface Products 


Organization 

Pins 

PartNumber 

Speed (MHz) 

Icc 

(mA) 

Packages 

883 

Availability 

VME Interface Controller 

144/160 

VIC068A 

64 

250 

B,G,N,U 

Now 

VME Address Controller 

144/160 

VAC068A 

50 

150 

B, G, N, U 

Now 

64-Bit VIC 

144/160 

VIC64 

64 

300 

B, G, N, U 

Now 
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Communication Products 


Organization 

Pins 

PartNumber 

Speed (MHz) 

Icc 

(mA) 

Packages 

883 

Availability 

HotLink Transmitter 

28 

CY7B921 

130 - 170 

TBA 

D,J,L,P 


HotLink Transmitter 

28 

CY7B922 

170 - 240 

TBA 

D,J,L,P 


HotLink Transmitter 

28 

CY7B923 

240-310 

TBA 

D,J,L,P 

4Q92 

HotLink Receiver 

28 

CY7B931 

130 - 170 

TBA 

D,J,L,P 

4Q92 

HotLink Receiver 

28 

CY7B932 

170 - 240 

TBA 

D,J,L,P 

4Q92 

HotLink Receiver 

28 

CY7B933 

240 - 310 

TBA 

D,J,L,P 

4Q92 


Modules 


Size 

Organization 

Pins 

PartNumber 

Packages 

Speed (ns) 

Icc 

(mA@ns) 

883 

Availability 

SRAMs ? | 

mm 

64Kx4 SRAM (JEDEC) 

24 

CYM1220 

HD08 

£ 

ll 

8 

375 @12 

Now 

UK 

32Kx8 SRAM (JEDEC) 

28 

CYM1400 

HD09 

tAA=15,20 

425 @ 12 

Now 

256K 

16Kxl6 SRAM (JEDEC) 

40 

CYM1610 

HD01 

tAA = 15, 20, 25, 35, 

550 @15; 330 

Now 





45,50 

@25 


1M 

256Kx4 SRAM (JEDEC) 

28 

CYM1240 

HD07 

tAA = 25, 35, 45 

480 @25 

Now 

1M 

128Kx8 SRAM (JEDEC) 

32 

CYM1420 

HD04 

tAA = 35, 45, 55 

210 @35 

Now 

1M 

64Kx 16 SRAM (JEDEC) 

40 

CYM1620 

HD03 

tAA = 35, 45, 55 

340 @45 

Now 

1M 

64Kxl6 SRAM 

40 

CYM1621 

HD02 

tAA = 25, 30, 35, 45 

1250 @25 

Now 

1M 

32Kx32 SRAM 

66 

CYM1828 

HG01 

tAA = 35, 45, 55, 70 

400 @35 

Now 

2M 

64Kx32 SRAM 

60 

CYM1830 

HD06 

tAA = 35, 45, 55 

880 @35 

Now 

4M 

128Kx32SRAM 

66 

CYM1838 


tAA = 25, 30, 35 

720 @25 

1Q92 

4M 

512Kx8 SRAM 

32 

CYM1466 

HD12 

tAA = 35, 45, 55, 70 

350 @35 

Now 






85,100,120 


4M 

256Kx 16 SRAM 

48 

CYM1641 

HD05 

tAA = 35, 45, 55 

1800 @35 

Now 

8M 

256Kx32 SRAM 

60 

CYM1840 

HD11 

tAA = 35, 45, 55 

1120 @35 

Now 

FIFOs | 


8Kx 9 Cascadeable FIFO 

mm 

CYM4210 

HD 10 

t A = 40, 50, 65 

640 @40 

Now 


16Kx 9 Cascadeable FIFO 

E Wm 

CYM4220 

HD 10 

t A = 40, 50, 65 

640 @40 

Now 


Notes: 

The Cypress facility at 3901 North First Street in San Jose, CA is DESC-certified for JAN class B production. 

All of the above products are available with processing to MIL-STD-883D at a minimum. Many of these products are also available either to SMDs 
(Standardized Military Drawings) or to JAN slash sheets. 

The speed and power specifications listed above cover the full military temperature range. 

Modules are available with MIL-STD-883D components. These modules are assembled and screened to the proposed JEDEC military processing 
standard for modules. 

W = Windowed Package 
O = Opaque Package 
HD = Hermetic DIP Module 
HV = Hermetic Vertical DIP 

100K ECL devices are available only to extended temperature range. 

22S stands for 22-pin 300-mil DIP. 

24S stands for 24-pin 300-mil DIP. 

28S stands for 28-pin 300-mil DIP. 
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~=== SEMICONDUCTOR — 

Cypress Semiconductor fully supports the DESC standardized 
Military Drawing Program for devices that are compliant to the 
Class B requirements of MIL-STD-883D. 


Military Ordering Information 


Listed below are the SMDs for which Cypress is an approved 
source of supply. Please contact your local Cypress representa- 
tive for the latest SMD update. 


DESC SMD (Standardized Military Drawing) Approvals^] 


SMD Number 

Cypress 1 2 1 

Part Number 

Package! 3 ! 

Product 

Description 

Description 

Type 

84036 

09 JX 

CY6116A— 45DMB 

24.6 DIP 

D12 

2K x 8 SRAM 

84036 

09KX 

CY7C128A— 45KMB 

24 CP 

K73 

2K x 8 SRAM 

84036 

09LX 

CY7C128A-45DMB 

24.3 DIP 

D14 

2K x 8 SRAM 

84036 

09XX 

CY6117A-45LMB 

32RLCC 

L55 

2K x 8 SRAM 

84036 

09YX 

CY7C128A-45LMB 

24RLCC 

L53 

2K x 8 SRAM 

84036 

093X 

CY6116A-45LMB 

28 S LCC 

L64 

2K x 8 SRAM 

84036 

11JX 

CY6116A— 55DMB 

24.6 DIP 

D12 

2K x 8 SRAM 

84036 

11KX 

CY7C128A— 55KMB 

24 CP 

K73 

2K x 8 SRAM 

84036 

11LX 

CY7C128A— 55DMB 

24.3 DIP 

D14 

2K x 8 SRAM 

84036 

11 XX 

CY6117A-55LMB 

32 R LCC 

L55 

2K x 8 SRAM 

84036 

11YX 

CY7C128A— 55LMB 

24 R LCC 

D14 

2K x 8 SRAM 

84036 

113X 

CY6116A-55LMB 

28 S LCC 

L64 

2K x 8 SRAM 

84036 

14JX 

CY6116A— 35DMB 

24.6 DIP 

D12 

2K x 8 SRAM 

84036 

14KX 

CY7C128A— 35KMB 

24 CP 

K73 

2K x 8 SRAM 

84036 

14LX 

CY7C128A-35DMB 

24.3 DIP 

D14 

2K x 8 SRAM 

84036 

14XX 

CY6117A-35LMB 

32 R LCC 

L55 

2K x 8 SRAM 

84036 

14YX 

CY7C128A— 35LMB 

24 R LCC 

L53 

2K x 8 SRAM 

84036 

143X 

CY6116A-35LMB 

28 S LCC 

L64 

2K x 8 SRAM 


mmm 

CY7C167A-45DMB 

20.3 DIP 

D6 

16K x 1 SRAM 



CY7C167A-45KMB 

20 CP 

K71 

16Kxl SRAM 

84132 

02YX 

CY7C167A— 45LMB 

20 R LCC 

L51 

16Kxl SRAM 

84132 

05RX 

CY7C167A-35DMB 

20.3 DIP 

D6 

16Kxl SRAM 

84132 

05 SX 

CY7C167A— 35KMB 

20 CP 

K71 

16Kxl SRAM 

84132 

05YX 

CY7C167A— 35LMB 

20 R LCC 

L51 

16Kxl SRAM 

5962-38294 

09MTX 

CY7C185A-55KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-38294 

23MUX 

CY7C185A— 55LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-38294 

09MXX 

CY7C186A-55DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-38294 

09MYX 

CY7C186A— 55LMB 

32 R LCC 

L55 

8K x 8 SRAM 

5962-38294 

09MZX 

CY7C185A-55DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-38294 

11MTX 

CY7C185A-45KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-38294 

25MUX 

CY7C185A— 45LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-38294 

11MXX 

CY7C186A-45DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-38294 

11MYX 

CY7C186A— 45LMB 

32 R LCC 

L55 

8K x 8 SRAM 

5962-38294 

11MZX 

CY7C185A-45DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-38294 

13MTX 

CY7C185A— 35KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-38294 

27MUX 

CY7C185A— 35LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-38294 

13MXX 

CY7C186A-35DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-38294 

13MYX 

CY7C186A— 35LMB 

32 R LCC 

L55 

8K x 8 SRAM 

5962-38294 

13MZX 

CY7C185A— 35DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-38294 

15MTX 

CY7C185A— 25KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-38294 

29MUX 

CY7C185A— 25LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-38294 

15MXX 

CY7C186A— 25DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-38294 

15MYX 

CY7C186A— 25LMB 

32 R LCC 

L55 

8K x 8 SRAM 

5962-38294 

15MZX 

CY7C185A— 25DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-38294 

17MTX 

CY7C185A— 20KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-38294 

30MUX 

CY7C185A-20LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-38294 

17MXX 

CY7C186A— 20DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-38294 

17MYX 

CY7C186A-20LMB 

32 R LCC 

L55 

8K x 8 SRAM 

5962-38294 

17MZX 

CY7C185A— 20DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-85525 

05TX 

CY7C185A— 55KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-85525 

05UX 

CY7C185A— 55LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-85525 

05XX 

CY7C186A— 55DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-85525 

05ZX 

CY7C185A— 55DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-85525 

06TX 

CY7C185A-45KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-85525 

06UX 

CY7C185A— 45LMB 

28 R TLCC 

L54 

8K x 8 SRAM 
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Military Ordering Information 


^ 

=3jSsJsr CYPRESS 
'r=s = SEMICONDUCTOR 


DESC SMD (Standardized Military Drawing) Approvals^] (continued) 


SMD Number 

Cypresst 2 ! 

Part Number 

Package 1 3 1 

Product 

Description 

Description 

^pe 

5962-85525 

06XX 

CY7C186A— 45DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-85525 

06ZX 

CY7C185A— 45DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-85525 

07TX 

CY7C185A— 35KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-85525 

07UX 

CY7C185A-35LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-85525 

07XX 

CY7C186A— 35DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-85525 

07ZX 

CY7C185A— 35DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-86015 

01YX 

CY7C187A— 35DMB 

22.3 DIP 

DIO 

64K x 1 SRAM 

5962-86015 

01ZX 

CY7C187A- 35LMB 

22RLCC 

L52 

64K x 1 SRAM 

5962-86015 

02YX 

CY7C187AL-35DMB 

22.3 DIP 

DIO 

64K x 1 SRAM 

5962-86015 

02ZX 

CY7C187AL-35LMB 

22RLCC 

L52 

64K x 1 SRAM 

5962-86015 

03YX 

CY7C187A-45DMB 

22.3 DIP 

DIO 

64Kxl SRAM 

5962-86015 

03ZX 

CY7C187A— 45LMB 

22 R LCC 

L52 

64K x 1 SRAM 

5962-86015 

04YX 

CY7C187AL-45DMB 

22.3 DIP 

■ 

64K x 1 SRAM 

5962-86015 

04ZX 

CY7C187AL-45LMB 

22 R LCC 

L52 

64K x 1 SRAM 

5962-86705 

12RX 

CY7C168A-35DMB 

20.3 DIP 

D6 

4K x 4 SRAM 

5962-86705 

12XX 

CY7C168A— 35LMB 

20 R LCC 

L51 

4K x 4 SRAM 

5962-86846 

01VX 

CY7C404— 10DMB 

18.3 DIP 

D4 

64x5 FIFO 

5962-86846 

012X 

CY7C404— 10LMB 

20 S LCC 

L61 

64x5 FIFO 

5962-86846 

01XX 

CY7C404- 10KMB 

18 CP 

K70 

64x5 FIFO 

5962-86846 

02VX 

CY7C404— 15DMB 

18.3 DIP 

D4 

64x5 FIFO 

5962-86846 

022X 

CY7C404— 15LMB 

20 S LCC 

L61 

64x5 FIFO 

5962-86846 

02XX 

CY7C404— 15KMB 

18 CP 

K70 

64x5 FIFO 

5962-86846 

03VX 

CY7C404— 25DMB 

18.3 DIP 

D4 

64x5 FIFO 

5962-86846 

032X 

CY7C404 — 25LMB 

20 S LCC 

L61 

64 x 5 FIFO 

5962-86846 

03XX 

CY7C404— 25KMB 

18 CP 

K70 

64x5 FIFO 

5962-86859 

15KX 

CY7C166AL-45KMB 

24 CP 

K73 

16K x 4 SRAM W/OE 

5962-86859 

15LX 

CY7C166AL-45DMB 

24.3 DIP 

D14 

16K x 4 SRAM W/OE 

5962-86859 

15UX 

CY7C166AL-45LMB 

28 R LCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

15XX 

CY7C166AL-45LMB 

28 R TLCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

16KX 

CY7C166A— 45KMB 

24 CP 

K73 

16K x 4 SRAM W/OE 

5962-86859 

16LX 

CY7C166A— 45DMB 

24.3 DIP 

D14 

16Kx4SRAM W/OE 

5962-86859 

16UX 

CY7C166A— 45LMB 

28 R LCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

16XX 

CY7C166A— 45LMB 

28 R TLCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

17KX 

CY7C166AL-35KMB 

24 CP 

K73 

16Kx4SRAM W/OE 

5962-86859 

17LX 

CY7C166AL-35DMB 

24.3 DIP 

D14 

16K x 4 SRAM W/OE 

5962-86859 

17UX 

CY7C166AL-35LMB 

28 R LCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

17XX 

CY7C166AL-35LMB 

28 R TLCC 

L54 

16K x 4 SRAM W/OE 

5962-86859 

18KX 

CY7C166A— 35KMB 

24 CP 

K73 

16Kx4SRAM W/OE 

5962-86859 

18LX 

CY7C166A— 35DMB 

24.3 DIP 

D14 

16K x 4 SRAM W/OE 

5962-86859 

18UX 

CY7C166A— 35LMB 

28 R LCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

18XX 

CY7C166A-35LMB 

28 R TLCC 

L54 

16Kx4SRAM W/OE 

5962-86859 

21KX 

CY7C164AL-45KMB 

24 CP 

K73 

16K x 4 SRAM 

5962-86859 

21YX 

CY7C164AL— 45DMB 

22.3 DIP 

DIO 

16K x 4 SRAM 

5962-86859 

21ZX 

CY7C164AL-45LMB 

22 R LCC 

L52 

16K x 4 SRAM 

5962-86859 

22KX 

CY7C164A-45KMB 

24 CP 

K73 

16K x 4 SRAM 

5962-86859 

22YX 

CY7C164A— 45DMB 

22.3 DIP 

DIO 

16K x 4 SRAM 

5962-86859 

22ZX 

CY7C164A-45LMB 

22 R LCC 

L52 

16K x 4 SRAM 

5962-86859 

23KX 

CY7C164AL-35KMB 

24 CP 

K73 

16K x 4 SRAM 

5962-86859 

23 YX 

CY7C164AL-35DMB 

22.3 DIP 

DIO 

16Kx4 SRAM 

5962-86859 

23ZX 

CY7C164AL-35LMB 

22 R LCC 

L52 

16K x 4 SRAM 

5962-86859 

24KX 

CY7C164A— 35KMB 

24 CP 

K73 

16Kx 4 SRAM 

5962-86859 

24YX 

CY7C164A— 35DMB 

22.3 DIP 

DIO 

16K x 4 SRAM 

5962-86859 

24ZX 

CY7C1 64A - 35LMB 

22 R LCC 

L52 

16K x 4 SRAM 

5962-86873 

01XX 

CY7C516— 42DMB 

64 DIP 

D30 

16 x 16 Multiplier 

5962-86873 

01YX 

CY7C516— 42LMB 

68 S LCC 

L81 

16 x 16 Multiplier 

5962-86873 

01ZX 

CY7C516— 42GMB 

68 PGA 

G68 

16 x 16 Multiplier 

5962-86873 

01UX 

CY7C516-42FMB 

64QFP 

F90 

16 x 16 Multiplier 

5962-86873 

02XX 

CY7C516-55DMB 

64 DIP 

D30 

16 x 16 Multiplier 
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Military Ordering Information 


Lessees ^^^press 

SEMICONDUCTOR 


DESC SMD (Standardized Military Drawing) Approvals! 1 ! (continued) 


SMD Number 

Cypress^ 2 ! 

Part Number 

Package! 3 ! 

Product 

Description 

Description 

Type 

5962-86873 

02YX 

CY7C516-55LMB 

68 S LCC 

L81 

16 x 16 Multiplier 

5962-86873 

02ZX 

CY7C516— 55GMB 

68 PGA 

G68 

16 x 16 Multiplier 

5962-86873 

02UX 

CY7C516— 55FMB 

64QFP 

F90 

16 x 16 Multiplier 

5962-86873 

03XX 

CY7C516— 75DMB 

64 DIP 

D30 

16 x 16 Multiplier 

5962-86873 

03YX 

CY7C516— 75LMB 

68 S LCC 

L81 

16 x 16 Multiplier 

5962-86873 

03ZX 

CY7C516-75GMB 

68 PGA 

G68 

16 x 16 Multiplier 

5962-86873 

03UX 

CY7C516-75FMB 

64QFP 

F90 

16 x 16 Multiplier 

5962-86875 

03XX 

CY7C130-55DMB 

48.6 DIP 

D26 

IK x 8 Dual-Port SRAM 

5962-86875 

03YX 

CY7C130-55LMB 

48 LCC 

L68 

IK x 8 Dual-Port SRAM 

5962-86875 

03ZX 

CY7C131 — 55LMB 

52 LCC 

L69 

IK x 8 Dual-Port SRAM 

5962-86875 

03UX 

CY7C131-55FMB 

64QFP 

F90 

IK x 8 Dual-Port SRAM 

5962-86875 

04XX 

CY7C130— 45DMB 

48.6 DIP 

D26 

IK x 8 Dual-Port SRAM 

5962-86875 

04 YX 

CY7C130— 45LMB 

48 LCC 

L68 

IK x 8 Dual-Port SRAM 

5962-86875 

04ZX 

CY7C131— 45LMB 

52 LCC 

L69 

IK x 8 Dual-Port SRAM 

5962-86875 

04UX 

CY7C131— 45FMB 

64QFP 

F90 

IK x 8 Dual-Port SRAM 

5962-86875 

11XX 

CY7C140-55DMB 

48.6 DIP 

D26 

IK x 8 Dual-Port SRAM 

5962-86875 

11YX 

CY7C140— 55LMB 

48 LCC 

L68 

IK x 8 Dual-Port SRAM 

5962-86875 

11ZX 

CY7C141 — 55LMB 

52 LCC 

L69 

IK x 8 Dual-Port SRAM 

5962-86875 

11UX 

CY7C141 — 55FMB 

64QFP 

F90 

IK x 8 Dual-Port SRAM 

5962-86875 

12XX 

CY7C140— 45DMB 

48.6 DIP 

D26 

IK x 8 Dual-Port SRAM 

5962-86875 

12YX 

CY7C140— 45LMB 

48 LCC 

L68 

IK x 8 Dual-Port SRAM 

5962-86875 

12ZX 

CY7C141 — 45LMB 

52 LCC 

L69 

IK x 8 Dual-Port SRAM 

5962-86875 

12UX 

CY7C141 -45FMB 

64 QFP 

F90 

IK x 8 Dual-Port SRAM 

5962-86875 

17XX 

CY7C130-35DMB 

48.6 DIP 

D26 

IK x 8 Dual-Port SRAM 

5962-86875 

17YX 

CY7C130— 35LMB 

48 LCC 

L68 

IK x 8 Dual-Port SRAM 

5962-86875 

17ZX 

CY7C131 -35LMB 

52 LCC 

L69 

IK x 8 Dual-Port SRAM 

5962-86875 

18XX 

CY7C140-35DMB 

48.6 DIP 

D26 

IK x 8 Dual-Port SRAM 

5962-86875 

18YX 

CY7C140— 35LMB 

48 LCC 

L68 

IK x 8 Dual-Port SRAM 

5962-86875 

18ZX 

CY7C141 — 35LMB 

52 LCC 

L69 

IK x 8 Dual-Port SRAM 

5962-87515 

05 KX 

CY7C261 — 45TMB 

24 CP 

T73 

8K x 8 UV EPROM 

5962-87515 

05LX 

CY7C261 — 45WMB 

24.3 DIP 

W14 

8K x 8 U V EPROM 

5962-87515 

053X 

CY7C261 -45QMB 

28 S LCC 

Q64 

8K x 8 UV EPROM 

5962-87515 

06KX 

CY7C261 -55TMB 

24 CP 

T73 

8K x 8 UV EPROM 

5962-87515 

06LX 

CY7C261 -55WMB 

24.3 DIP 

W14 

8K x 8 UV EPROM 

5962-87515 

063X 

CY7C261 — 55QMB 

28 S LCC 

Q64 

8K x 8 UV EPROM 

5962-87529 

01KX 

CY7C245— 45TMB 

24 CP 

T73 

2K x 8 Registered UV PROM 

5962-87529 

01LX 

CY7C245 — 45 WMB 

24.3 DIP 

W14 

2K x 8 Registered UV PROM 

5962-87529 

013X 

CY7C245-45QMB 

28 S LCC 

Q64 

2K x 8 Registered UV PROM 

5962-87529 

02KX 

CY7C245 - 35TMB 

24 CP 

T73 

2K x 8 Registered UV PROM 

5962-87529 

02LX 

CY7C245 -35WMB 

24.3 DIP 

W14 

2K x 8 Registered UV PROM 

5962-87529 

023X 

CY7C245-35QMB 

28 S LCC 

Q64 

2K x 8 Registered UV PROM 

5962-87539 

01KX 

PALC22V10-25TMB 

24 CP 

T73 

24-Pin CMOS UV EPLD 

5962-87539 

01LX 

PALC22V 10- 25 WMB 

24.3 DIP 

W14 

24-Pin CMOS UV EPLD 

5962-87539 

013X 

PALC22V10-25QMB 

28 S LCC 

Q64 

24-Pin CMOS UV EPLD 

5962-87539 

02KX 

PALC22V10-30TMB 

24 CP 

T73 

24-Pin CMOS UVEPLD 

5962-87539 

02LX 

PALC22 V 10 - 30 WMB 

24.3 DIP 

W14 

24-Pin CMOS UVEPLD 

5962-87539 

023X 

PALC22V10-30QMB 

28 S LCC 

064 

24-Pin CMOS UVEPLD 

5962-87539 

03KX 

PALC22V 10 - 40TMB 

24 CP 

T73 

24-Pin CMOS UV EPLD 

5962-87539 

03LX 

PALC22V 10-40WMB 

24.3 DIP 

W14 

24-Pin CMOS UVEPLD 

5962-87539 

033X 

PALC22V 10 - 40QMB 

28 S LCC 

064 

24-Pin CMOS UV EPLD 

5962-87539 

04KX 

PALC22V10B - 20TMB 

24 CP 

T73 

24-Pin CMOS UVEPLD 

5962-87539 

04LX 

PALC22V 10B - 20 WMB 

24.3 DIP 

W14 

24-Pin CMOS UVEPLD 

5962-87539 

043X 

PALC22V10B - 20QMB 

28 S LCC 

Q64 

24-Pin CMOS UV EPLD 

5962-87650 

01 KX 

CY7C291 -50TMB 

24 CP 

T73 

2K x 8 U V EPROM 

5962-87650 

01LX 

CY7C291 -50WMB 

24.3 DIP 

W14 

2K x 8 UV EPROM 

5962-87650 

013X 

CY7C291 — 50QMB 

28 S LCC 

Q64 

2K x 8 UV EPROM 

5962-87650 

03KX 

CY7C291 — 35TMB 

24 CP 

T73 

2K x 8 UV EPROM 

5962-87650 

03LX 

CY7C291— 35WMB 

24.3 DIP 

W14 

2K x 8 UV EPROM 

5962-87650 

033X 

CY7C291 — 35QMB 

28 S LCC 

Q64 

2K x 8 UV EPROM 

5962-87651 

01JX 

CY7C282— 45DMB 

24.6 DIP 

D12 

IK x 8 PROM 

5962-87651 

01KX 

CY7C281 — 45KMB 

24 CP 

K73 

IK x 8 PROM 
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DESC SMD (Standardized Military Drawing) Approvals 1 ] (continued) 


SMD Number 

Cypress 

Part Number 

j Package^] | 

Product 

Description 

Description 

Type 

5962-87651 

01LX 

CY7C281 -45DMB 

24.3 DIP 

D14 

IK x 8 PROM 

5962-87651 

013X 

CY7C281 -45LMB 

28 S LCC 

L64 

IK x 8 PROM 

5962-87686 

01XX 

CY7C517-42DMB 

64 DIP 

D30 

16 x 16 Multiplier 

5962-87686 

01YX 

CY7C517— 42LMB 

68 S LCC 

L81 

16 x 16 Multiplier 

5962-87686 

01ZX 

CY7C517-42GMB 

68 PGA 

G68 

16 x 16 Multiplier 

5962-87686 

01UX 

CY7C5 17-42FMB 

64QFP 

F90 

16 x 16 Multiplier 

5962-87686 

02XX 

CY7C517-55DMB 

64 DIP 

D30 

16 x 16 Multiplier 

5962-87686 

02YX 

CY7C517-55LMB 

68 S LCC 

L81 

16 x 16 Multiplier 

5962-87686 

02ZX 

CY7C517-55GMB 

68 PGA 

G68 

16 x 16 Multiplier 

5962-87686 

02UX 

CY7C517-55FMB 

64QFP 

F90 

16 x 16 Multiplier 

5962-87686 

03XX 

CY7C517-75DMB 

64 DIP 

D30 

16 x 16 Multiplier 

5962-87686 

03 YX 

CY7C517-75LMB 

68 S LCC 

L81 

16 x 16 Multiplier 

5962-87686 

03ZX 

CY7C517-75GMB 

68 PGA 

G68 

16 x 16 Multiplier 

5962-87686 

03UX 

CY7C517— 75FMB 

64QFP 

F90 

16 x 16 Multiplier 

5962-87708 

01QX 

CY2910ADMB 

40.6 DIP 

D18 

Microprogram Controller 

5962-87708 

01UX 

CY2910ALMB 

44 LCC 

L67 

Microprogram Controller 

5962- 87708 

04QX 

CY7C910-51DMB 

40.6 DIP 

D18 

Microprogram Controller 

5962-87708 

04UX 

CY7C910— 51LMB 

44 LCC 

L67 

Microprogram Controller 

5962-87708 

05QX 

CY7C910-46DMB 

40.6 DIP 

D18 

Microprogram Controller 

5962-87708 

05UX 

CY7C910-46LMB 

44 LCC 

L67 

Microprogram Controller 

5962-88518 

01LX 

CY7C225 — 30DMB 

24.3 DIP 

D14 

512 x 8 Registered PROM 

5962-88518 

013X 

CY7C225 - 30LMB 

28 S LCC 

L64 

512 x 8 Registered PROM 

5962-88518 

02LX 

CY7C225 - 35DMB 

24.3 DIP 

D14 

512 x 8 Registered PROM 

5962-88518 

023X 

CY7C225 - 35LMB 

28 S LCC 

L64 

512 x 8 Registered PROM 

5962-88518 

03LX 

CY7C225 - 40DMB 

24.3 DIP 

D14 

512 x 8 Registered PROM 

5962-88518 

033X 

CY7C225 - 40LMB 

28 S LCC 

L64 

512 x 8 Registered PROM 

5962-88535 

01QX 

CY7C901 -32DMB 

40.6 DIP 

D18 

4-Bit Slice 

5962-88535 

01XX 

CY7C901 — 32LMB 

44 LCC 

L67 

4-Bit Slice 

5962-88535 

01YX 

CY7C901 -32FMB 

42 FP 

F76 

4-Bit Slice 

5962-88535 

02QX 

CY7C901 — 27DMB 

40.6 DIP 

D18 

4-Bit Slice 

5962-88535 

02XX 

CY7C901 — 27LMB 

44 LCC 

L67 

4-Bit Slice 

5962-88535 

02YX 

CY7C901 — 27FMB 

42 FP 

F76 

4-Bit Slice 

5962-88587 

01VX 

CY7C147-45DMB 

18.3 DIP 

D4 

4K x 1 SRAM 

5962-88587 

01XX 

CY7C147-45KMB 

18 CP 

K70 

4K x 1 SRAM 

5962-88587 

01YX 

CY7C147— 45LMB 

18 R LCC 

L50 

4K x 1 SRAM 

5962-88587 

02VX 

CY7C147-35DMB 

18.3 DIP 

D4 

4K x 1 SRAM 

5962-88587 

02XX 

CY7C147-35KMB 

18 CP 

K70 

4K x 1 SRAM 

5962-88587 

02YX 

CY7C147-35LMB 

18 R LCC 

L50 

4K x 1 SRAM 

5962-88588 

01KX 

CY7C150-35KMB 

24 CP 

K73 

IK x 4 SRAM with Reset 

5962-88588 

01 LX 

CY7C150-35DMB 

24.3 DIP 

D14 

IK x 4 SRAM with Reset 

5962-88588 

01XX 

CY7C150-35LMB 

28 R LCC 

L54 

IK x 4 SRAM with Reset 

5962-88588 

02KX 

CY7C150-25KMB 

24 CP 

K73 

IK x 4 SRAM with Reset 

5962-88588 

02LX 

CY7C150-25DMB 

24.3 DIP 

D14 

IK x 4 SRAM with Reset 

5962-88588 

02XX 

CY7C150-25LMB 

28 R LCC 

L54 

IK x 4 SRAM with Reset 

5962-88588 

03KX 

CY7C150- 15KMB 

24 CP 

K73 

IK x 4 SRAM with Reset 

5962-88588 

03LX 

CY7C150— 15DMB 

24.3 DIP 

D14 

IK x 4 SRAM with Reset 

5962-88588 

03XX 

CY7C150- 15LMB 

28 R LCC 

L54 

IK x 4 SRAM with Reset 

5962-88594 

02WX 

CY7C122-35DMB 

22.4 DIP 

D8 

256x4 SRAM 

5962-88594 

02KX 

CY7C122— 35KMB 

24 CP 

K73 

256 x 4 SRAM 

5962-88594 

03WX 

CY7C122— 25DMB 

22.4 DIP 

D8 

256x4 SRAM 

5962-88594 

03KX 

CY7C122-25KMB 

24 CP 

K73 

256 x 4 SRAM 

5962-88612 

01XX 

CY7C9116— 99DMB 

52.8 DIP 

D28 

16-Bit Microprogrammed ALU 

5962-88612 

01YX 

CY7C9116-99FMB 

64 FP 

F90 

16-Bit Microprogrammed ALU 

5962-88612 

01UX 

CY7C9116-99LMB 

52 S LCC 

L69 

16-Bit Microprogrammed ALU 

5962-88612 

02XX 

CY7C9116-75DMB 

52.8 DIP 

D28 

16-Bit Microprogrammed ALU 

5962-88612 

02YX 

CY7C9116-75FMB 

64 FP 

F90 

16-Bit Microprogrammed ALU 

5962-88612 

02UX 

CY7C9116— 75LMB 

52 S LCC 

L69 

16-Bit Microprogrammed ALU 

5962-88612 

03XX 

CY7C9116— 65DMB 

52.8 DIP 

D28 

16-Bit Microprogrammed ALU 

5962-88612 

03YX 

CY7C9116-65FMB 

64 FP 

F90 

16-Bit Microprogrammed ALU 

5962-88612 

03UX 

CY7C9116-65LMB 

52 S LCC 

L69 

16-Bit Microprogrammed ALU 

5962-88612 

04XX 

CY7C9116— 40DMB 

52.8 DIP 

D28 

16-Bit Microprogrammed ALU 
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DESC SMD (Standardized Military Drawing) Approvals^] (continued) 


SMD Number 

Cypress^ 2 ! 

Part Number 

Package^ 3 ] 

Product 

Description 

Description 

Type 

5962-88612 

04 YX 

CY7C9116— 40FMB 


F90 

16-Bit Microprogrammed ALU 

5962-88612 

04UX 

CY7C9116— 40LMB 


L69 

16-Bit Microprogrammed ALU 

5962-88636 

01KX 

CY7C235 - 40KMB 

24 CP 

K73 

IK x 8 Registered PROM 

5962-88636 

01LX 

CY7C235 - 40DMB 

24.3 DIP 

D14 

IK x 8 Registered PROM 

5962-88636 

013X 

CY7C235 - 40LMB 

28 S LCC 

L64 

IK x 8 Registered PROM 

5962-88636 

02KX 

CY7C235 - 30KMB 

24 CP 

K73 

IK x 8 Registered PROM 

5962-88636 

02LX 

CY7C235 — 30DMB 

24.3 DIP 

D14 

IK x 8 Registered PROM 

5962-88636 

023X 

CY7C235 — 30LMB 

28 S LCC 

L64 

IK x 8 Registered PROM 

5962-88637 

01 KX 

PLDC20G10-40KMB 

24 CP 

K73 

Generic CMOS PLD 

5962-88637 

01LX 

PLDC20G10-40DMB 

24.3 DIP 

D14 

Generic CMOS PLD 

5962-88637 

013X 

PLDC20G10-40LMB 

28 S LCC 

L64 

Generic CMOS PLD 

5962-88637 

02KX 

PLDC20G10-30KMB 

24 CP 

K73 

Generic CMOS PLD 

5962-88637 

02LX 

PLDC20G10-30DMB 

24.3 DIP 

D14 

Generic CMOS PLD 

5962-88637 

023X 

PLDC20G10-30LMB 

28 S LCC 

L64 

Generic CMOS PLD 

5962-88662 

03UX 

CY7C199 - 55LMB 


L54 

32K x 8 SRAM 

5962-88662 

03XX 

CY7C198— 55DMB 


D16 

32K x 8 SRAM 

5962-88662 

03 YX 

CY7C198— 55LMB 


L55 

32K x 8 SRAM 

5962-88662 

03NX 

CY7C199— 55DMB 


D22 

32K x 8 SRAM 

5962-88662 

04UX 

CY7C199-45LMB 


L54 

32K x 8 SRAM 

5962-88662 

04XX 

CY7C198-45DMB 


D16 

32K x 8 SRAM 

5962-88662 

04 YX 

CY7C198 — 45LMB 


L55 

32K x 8 SRAM 

5962-88662 

04NX 

CY7C199— 45DMB 


D22 

32K x 8 SRAM 

5962-88662 

05NX 

CY7C199— 35DMB 


D22 

32K x 8 SRAM 

5962-88662 

06NX 

CY7C199— 25DMB 


D22 

32K x 8 SRAM 

5962-88669 

02UX 

CY7C429 - 65KMB 

28 CP 

K74 

2K x 9 FIFO 

5962-88669 

02XX 

CY7C428- 65DMB 

28.6 DIP 

D16 

2K x 9 FIFO 

5962-88669 

02YX 

CY7C429 - 65DMB 

28.3 DIP 

D22 

2K x 9 FIFO 

5962-88669 

02ZX 

CY7C429 — 65LMB 

32 R LCC 

L55 

2K x 9 FIFO 

5962-88669 

03UX 

CY7C429 - 50KMB 

28 CP 

K74 

2K x 9 FIFO 

5962-88669 

03XX 

CY7C428 — 50DMB 

28.6 DIP 

D16 

2K x 9 FIFO 

5962-88669 

03 YX 

CY7C429 — 50DMB 

28.3 DIP 

D22 

2K x 9 FIFO 

5962-88669 

03ZX 

CY7C429 — 50LMB 

32 R LCC 

L55 

2K x 9 FIFO 

5962-88669 

04UX 

CY7C429-40KMB 

28 CP 

K74 

2K x 9 FIFO 

5962-88669 

04XX 

CY7C428 - 40DMB 

28.6 DIP 

D16 

2K x 9 FIFO 

5962-88669 

04 YX 

CY7C429 — 40DMB 

28.3 DIP 

D22 

2K x 9 FIFO 

5962-88669 

04ZX 

CY7C429 - 40LMB 

32 R LCC 

L55 

2K x 9 FIFO 

5962-88669 

05UX 

CY7C429 - 30KMB 

28 CP 

K74 

2K x 9 FIFO 

5962-88669 

05XX 

CY7C428 — 30DMB 

28.6 DIP 

D16 

2K x 9 FIFO 

5962-88669 

05YX 

CY7C429 — 30DMB 

28.3 DIP 

D22 

2K x 9 FIFO 

5962-88669 

05ZX 

CY7C429 — 30LMB 

32 R LCC 

L55 

2K x 9 FIFO 

5962-88670 

01KX 

PALC22V10-25KMB 

24 CP 

wmmm 

24-Pin CMOS PLD 

5962-88670 

01LX 

PALC22V10-25DMB 

24.3 DIP 

. 

24-Pin CMOS PLD 

5962-88670 

013X 

PALC22V10-25LMB 

28 S LCC 


24-Pin CMOS PLD 

5962-88670 

02KX 

PALC22V 10- 30KMB 

24 CP 


24-Pin CMOS PLD 

5962-88670 

02LX 

PALC22V10— 30DMB 

24.3 DIP 

D14 

24-Pin CMOS PLD 

5962-88670 

023X 

PALC22V10-30LMB 

28 S LCC 

L64 

24-Pin CMOS PLD 

5962-88670 

03 KX 

PALC22V10-40KMB 

24 CP 

K73 

24-Pin CMOS PLD 

5962-88670 

03LX 

PALC22V10-40DMB 

24.3 DIP 

D14 

24-Pin CMOS PLD 

5962-88670 

033X 

PALC22V10-40LMB 

28 S LCC 

L64 

24-Pin CMOS PLD 

5962-88670 

04KX 

PALC22V10B— 20KMB 

24 CP 

K73 

24-Pin CMOS PLD 

5962-88670 

04LX 

PALC22V10B-20DMB 

24.3 DIP 

D14 

24-Pin CMOS PLD 

5962-88670 

043X 

PALC22V 10B - 20LMB 

28 S LCC 

L64 

24-Pin CMOS PLD 

5962-88670 

05 KX 

PALC22V10B - 15KMB 

24 CP 

K73 

24-Pin CMOS PLD 

5962-88670 

05LX 

PALC22V10B- 15DMB 

24.3 DIP 

D14 

24-Pin CMOS PLD 

5962-88670 

053X 

PALC22V10B- 15LMB 

28 S LCC 

L64 

24-Pin CMOS PLD 

5962-88678 

01RX 

PALC16L8-40WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

01SX 

PALC16L8-40TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

01XX 

PALC16L8-40QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

02RX 

PALC16R8 -40WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

02SX 

PALC16R8-40TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

02XX 

PALC16R8-40QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 
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DESC SMD (Standardized Military Drawing) Approvals^] (continued) 


SMD Number 

Cypress^ 

Part Number 

Package^ 

Product 

Description 

Description 

Type 

5962-88678 

03RX 

PALC16R6-40WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

03SX 

PALC 1 6R6 - 40TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

03XX 

PALC16R6-40QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

04RX 

PALC16R4-40WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

04SX 

PALC16R4-40TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

04XX 

PALC16R4-40QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

05RX 

PALC16L8 -30WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

05SX 

PALC16L8 - 30TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

05XX 

PALC16L8-30QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

06RX 

PALC16R8-30WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

06SX 

PALC16R8 - 30TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

06XX 

PALC16R8-30QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

07RX 

PALC16R6-30WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

07SX 

PALC16R6-30TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

07XX 

PALC16R6-30QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

08RX 

PALC16R4-30WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

08SX 

PALC16R4-30TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

08XX 

PALC16R4-30QMB 

20 S LCC 

Q61 

20-Pin CMOS UVEPLD 

5962-88678 

09RX 

PALC16L8-20WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

09SX 

PALC16L8 - 20TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

09XX 

PALC16L8-20QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

10RX 

PALC16R8-20WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

10SX 

PALC16R8-20TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

10XX 

PALC1 6R8 - 20QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

11RX 

PALC16R6-20WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

lisx 

PALC16R6 - 20TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

11XX 

PALC16R6-20QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88678 

12RX 

PALC1 6R4 - 20WMB 

20.3 DIP 

W6 

20-Pin CMOS UV EPLD 

5962-88678 

12SX 

PALC16R4-20TMB 

20 CP 

T71 

20-Pin CMOS UV EPLD 

5962-88678 

12XX 

PALC16R4-20QMB 

20 S LCC 

Q61 

20-Pin CMOS UV EPLD 

5962-88680 

01LX 

CY7C293A- 50WMB 

24.3 DIP 

W14 

2K x 8 U V EPROM 

5962-88680 

01KX 

CY7C293A-50TMB 

24 CP 

T73 

2K x 8 U V EPROM 

5962-88680 

013X 

CY7C293 A - 50QMB 

28 S LCC 

Q64 

2K x 8 UV EPROM 

5962-88680 

02LX 

CY7C293 A - 35 WMB 

24.3 DIP 

W14 

2K x 8 UV EPROM 

5962-88680 

02KX 

CY7C293A-35TMB 

24 CP 

T73 

2K x 8 UV EPROM 

5962-88680 

023X 

CY7C293A-35QMB 

28 S LCC 

Q64 

2K x 8 UV EPROM 

5962-88680 

03LX 

CY7C293A-30WMB 

24.3 DIP 

W14 

2K x 8 U V EPROM 

5962-88680 

03KX 

CY7C293A-30TMB 

24 CP 

T73 

2K x 8 UV EPROM 

5962-88680 

033X 

CY7C293A-30QMB 

28 S LCC 

Q64 

2K x 8 U V EPROM 

5962-88680 

04LX 

C Y7C293A - 25 WMB 

24.3 DIP 

W14 

2K x 8 UV EPROM 

5962-88680 

04KX 

CY7C293A-25TMB 

24 CP 

T73 

2K x 8 UV EPROM 

5962-88680 

043X 

CY7C293A - 25QMB 

28 S LCC 

Q64 

2K x 8 UV EPROM 

5962-88681 

01LX 

CY7C194-35DMB 

24.3 DIP 

D14 

64K x 4 SRAM 

5962-88681 

01XX 

CY7C194-35LMB 

28 R LCC 

L54 

64K x 4 SRAM 

5962-88681 

02LX 

CY7C194-45DMB 

24.3 DIP 

D14 

64K x 4 SRAM 

5962-88681 

02XX 

CY7C194-45LMB 

28 R LCC 

L54 

64K x 4 SRAM 

5962-88713 

01RX 

PALC16L8-40DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

01SX 

PALC16L8-40KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

01XX 

PALC16L8-40LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

02RX 

PALC16R8-40DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

02SX 

PALC16R8 - 40KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

02XX 

PALC16R8-40LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

03RX 

PALC16R6-40DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

03SX 

PALC16R6 - 40KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

03XX 

PALC16R6-40LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

04RX 

PALC16R4-40DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

04SX 

PALC16R4 - 40KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

04XX 

PALC16R4 - 40LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

05RX 

PALC16L8 - 30DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

05SX 

PALC16L8-30KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

05XX 

PALC16L8 -30LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

06RX 

PALC16R8-30DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 
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DESC SMD (Standardized Military Drawing) Approvals^ (continued) 


SMD Number 

Cypress^ 

Part Number 

Package^ 

Product 

Description 

Description 

Type 

5962-88713 

06SX 

PALC16R8-30KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

06XX 

PALC16R8 - 30LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

07RX 

PALC16R6-30DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

07SX 

PALC16R6-30KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

07XX 

PALC16R6 - 30LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

08RX 

PALC16R4 - 30DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

08SX 

PALC16R4-30KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

08XX 

PALC16R4-30LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

09RX 

PALC16L8 - 20DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

09SX 

PALC16L8 - 20KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

09XX 

PALC16L8 - 20LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

10RX 

PALC16R8-20DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

10SX 

PALC16R8-20KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

10XX 

PALC16R8 — 20LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

11RX 

PALC16R6 - 20DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

USX 

PALC16R6 - 20KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

11XX 

PALC16R6-20LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88713 

12RX 

PALC16R4-20DMB 

20.3 DIP 

D6 

20-Pin CMOS PLD 

5962-88713 

12SX 

PALC16R4 - 20KMB 

20 CP 

K71 

20-Pin CMOS PLD 

5962-88713 

12XX 

PALC16R4 - 20LMB 

20 S LCC 

L61 

20-Pin CMOS PLD 

5962-88725 

01LX 

CY7C197— 35DMB 

24.3 DIP 

D14 

256K x 1 SRAM 

5962-88725 

01XX 

CY7C197-35LMB 

28 R LCC 

L54 

256K x 1 SRAM 

5962-88725 

02LX 

CY7C197-45DMB 

24.3 DIP 

D14 

256K x 1 SRAM 

5962-88725 

02XX 

CY7C197-45LMB 

28 R LCC 

L54 

256K x 1 SRAM 

5962-88725 

05XX 

CY7C197-25DMB 

24.3 DIP 

D14 

256K x 1 SRAM 

5962-88725 

05LX 

CY7C197-25LMB 

28 R LCC 

L54 

256K x 1 SRAM 

5962-88733 

01XX 

CY7C510-55DMB 

64 DIP 

MEM 

16 x 16 MAC 

5962-88733 

01YX 

CY7C510— 55LMB 

68 S LCC 

mSSM 

16 x 16 MAC 

5962-88733 

01ZX 

CY7C510-55GMB 

68 PGA 

— 

16 x 16 MAC 

5962-88733 

02XX 

CY7C510— 65DMB 

64 DIP 


16 x 16 MAC 

5962-88733 

02YX 

CY7C510-65LMB 

68 S LCC 

— 

16 x 16 MAC 

5962-88733 

02ZX 

CY7C510-65GMB 

68 PGA 


16 x 16 MAC 

5962-88733 

03XX 

CY7C510— 75DMB 

64 DIP 

■K' 

16 x 16 MAC 

5962-88733 

03 YX 

CY7C510-75LMB 

68 S LCC 

El 

16 x 16 MAC 

5962-88733 

03ZX 

CY7C510-75GMB 

68 PGA 

— 

16 x 16 MAC 

5962-88734 

02JX 

CY7C292A— 45DMB 

24.6 DIP 

D12 

2K x 8 EPROM 

5962-88734 

02KX 

CY7C291A-45KMB 

24 CP 

K73 

2K x 8 EPROM 

5962-88734 

02LX 

CY7C291A— 45DMB 

24.3 DIP 

D14 

2K x 8 EPROM 

5962-88734 

023X 

CY7C291A-45LMB 

28 S LCC 

L64 

2K x 8 EPROM 

5962-88734 

03JX 

CY7C292A— 35DMB 

24.6 DIP 

D12 

2K x 8 EPROM 

5962-88734 

03KX 

CY7C291A— 35KMB 

24 CP 

K73 

2K x 8 EPROM 

5962-88734 

03LX 

CY7C291A- 35DMB 

24.3 DIP 

D14 

2K x 8 EPROM 

5962-88734 

033X 

CY7C291A— 35LMB 

28 S LCC 

L64 

2K x 8 EPROM 

5962-88734 

04 JX 

CY7C292A— 25DMB 

24.6 DIP 

D12 

2K x 8 EPROM 

5962-88734 

04KX 

CY7C291A-25KMB 

24 CP 

K73 

2K x 8 EPROM 

5962-88734 

04LX 

CY7C291A— 25DMB 

24.3 DIP 

D14 

2K x 8 EPROM 

5962-88734 

043X 

CY7C291A-25LMB 

28 S LCC 

L64 

2K x 8 EPROM 

5962-88735 

01KX 

CY7C245— 45KMB 

2 4 CP 

K73 

2K x 8 Registered PROM 

5962-88735 

01LX 

CY7C245-45DMB 

24.3 DIP 

D14 

2K x 8 Registered PROM 

5962-88735 

013X 

CY7C245 — 45LMB 

28 S LCC 

L64 

2K x 8 Registered PROM 

5962-88735 

02KX 

CY7C245-35KMB 

24 CP 

K73 

2K x 8 Registered PROM 

5962-88735 

02LX 

CY7C245-35DMB 

24.3 DIP 

D14 

2K x 8 Registered PROM 

5962-88735 

023X 

CY7C245 - 35LMB 

28 S LCC 

L64 

2K x 8 Registered PROM 

5962-88735 

03 KX 

CY7C245A-35KMB 

24 CP 

K73 

2K x 8 Registered PROM 

5962-88735 

03LX 

CY7C245A— 35DMB 

24.3 DIP 

D14 

2K x 8 Registered PROM 

5962-88735 

033X 

CY7C245A-35LMB 

28 S LCC 

L64 

2K x 8 Registered PROM 

5962-88735 

04KX 

CY7C245 A— 25KMB 

24 CP 

K73 

2K x 8 Registered PROM 

5962-88735 

04LX 

CY7C245A— 25DMB 

24.3 DIP 

D14 

2K x 8 Registered PROM 

5962-88735 

043X 

CY7C245A- 25LMB 

28 S LCC 

L64 

2K x 8 Registered PROM 

5962-89517 

01XX 

CY7C9101 — 45DMB 

64 DIP 

D30 

16-Bit Slice 

5962-89517 

01YX 

CY7C9101 -45LMB 

68 S LCC 

L81 

16-Bit Slice 
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SMD Number 

Cypress t 2 ] 

Part Number 

Package! 3 ] 

Product 
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Description 
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5962-89517 

01ZX 

CY7C9101 — 45GMB 

68 PGA 

G68 

16-Bit Slice 

5962-89517 

01UX 

CY7C9101 — 45FMB 

64QFP 

F90 

16-Bit Slice 

5962-89517 

02XX 

CY7C9101— 35DMB 

64 DIP 

D30 

16-Bit Slice 

5962-89517 

02YX 

CY7C9101 — 35LMB 

68SLCC 

L81 

16-Bit Slice 

5962-89517 

02ZX 

CY7C9101— 35GMB 

68 PGA 

G68 

16-Bit Slice 

5962-89517 

02UX 

CY7C9101-35FMB 

64QFP 

F90 

16-Bit Slice 

5962-89523 

01EX 

CY7C403 — 10DMB 

16.3 DIP 

D2 

64 x 4 FIFO 

5962-89523 

012X 

CY7C403 — 10LMB 

20SLCC 

L61 

64x4 FIFO 

5962-89523 

02EX 

CY7C403 — 15DMB 

16.3 DIP 

D2 

64x4 FIFO 

5962-89523 

022X 

CY7C403 - 15LMB 

20 S LCC 

L61 

64x4 FIFO 

5962-89537 

01UX 

CY7C251— 65QMB 

32RLCC 

Q55 

16K x 8 UV EPROM 

5962-89537 

01YX 

CY7C251 - 65 WMB 

28.3 DIP 

W22 

16K x 8 UV EPROM 

5962-89537 

01ZX 

CY7C25 1 - 65TMB 

28 CP 

T74 

16K x 8 UV EPROM 

5962-89537 

02UX 

CY7C251— 55QMB 

32 R LCC 

Q55 

16K x 8 UV EPROM 

5962-89537 

02YX 

CY7C251— 55WMB 

28.3 DIP 

W22 

16K x 8 UV EPROM 

5962-89537 

02ZX 

CY7C251 -55TMB 

28 CP 

T74 

16K x 8 UV EPROM 

5962-89538 

01UX 

CY7C254- 65QMB 

32 R LCC 

Q55 

16K x 8 UV EPROM 

5962-89538 

01XX 

CY7C254-65WMB 

28.6 DIP 

W16 

16K x 8 UV EPROM 

5962-89538 

01ZX 

CY7C254- 65TMB 

28 CP 

T74 

16K x 8 UV EPROM 

5962-89538 

02UX 

CY7C254— 55QMB 

32 R LCC 

Q55 

16K x 8 UV EPROM 

5962-89538 

02XX 

CY7C254— 55WMB 

28.6 DIP 

W16 

16K x 8 UV EPROM 

5962-89538 

02ZX 

CY7C254-55TMB 

28 CP 

T74 

16K x 8 UV EPROM 

5962-89546 

01XX 

CY7C330— 28WMB 

28.3 DIP 

W22 

PLD State Machine 

5962-89546 

01YX 

CY7C330-28TMB 

28 CP 

T74 

PLD State Machine 

5962-89546 

013X 

CY7C330-28QMB 

28 S LCC 

Q64 

PLD State Machine 

5962-89546 

02XX 

CY7C330-40WMB 

28.3 DIP 

W22 

PLD State Machine 

5962-89546 

02YX 

CY7C330-40TMB 

28 CP 

T74 

PLD State Machine 

5962-89546 

023X 

CY7C330-40QMB 

28 S LCC 

Q64 

PLD State Machine 

5962-89546 

03XX 

CY7C330-50WMB 

28.3 DIP 

W22 

PLD State Machine 

5962-89546 

03YX 

CY7C330-50TMB 

28 CP 

T74 

PLD State Machine 

5962-89546 

033X 

CY7C330-50QMB 

28 S LCC 

Q64 

PLD State Machine 

5962-89661 

01XX 

CY7C409A— 15DMB 

28.3 DIP 

D22 

64 x 9 FIFO 

5962-89661 

01YX 

CY7C409A— 15KMB 

28 CP 

K74 

64 x 9 FIFO 

5962-89661 

013X 

CY7C409A- 15LMB 

28 S LCC 

L64 

64x9 FIFO 

5962-89661 

02XX 

CY7C409A— 25DMB 

28.3 DIP 

D22 

64 x 9 FIFO 

5962-89661 

02YX 

CY7C409A- 25KMB 

28 CP 

K74 

64 x 9 FIFO 

5962-89661 

023X 

CY7C409A — 25LMB 

28 S LCC 

L64 

64 x 9 FIFO 

5962-89664 

01XX 

CY7C408A- 15DMB 

28.3 DIP 

D22 

64 x 8 FIFO 

5962-89664 

01YX 

CY7C408A— 15KMB 

28 CP 

K74 

64 x 8 FIFO 

5962-89664 

013X 

CY7C408A- 15LMB 

28 S LCC 

L64 

64 x 8 FIFO 

5962-89664 

02XX 

CY7C408A- 25DMB 

28.3 DIP 

D22 

64x8 FIFO 

5962-89664 

02YX 

CY7C408A— 25KMB 

28 CP 

K74 

64x8 FIFO 

5962-89664 

023X 

CY7C408A— 25LMB 

28 S LCC 

L64 

64 x 8 FIFO 

5962-89690 

01JX 

CY6116A— 25DMB 

24.6 DIP 

D12 

2K x 8 SRAM 

5962-89690 

01KX 

CY7C128A-25KMB 

24 CP 

K73 

2K x 8 SRAM 

5962-89690 

01LX 

CY7C128A— 25DMB 

24.3 DIP 

D14 

2K x 8 SRAM 

5962-89690 

01XX 

CY6117A-25LMB 

32 R LCC 

L55 

2K x 8 SRAM 

5962-89690 

01YX 

- CY7C128A— 25LMB 

24 R LCC 

L53 

2K x 8 SRAM 

5962-89690 

013X 

CY6116A— 25LMB 

28 S LCC 

L64 

2K x 8 SRAM 

5962-89690 

02JX 

CY6116A-20DMB 

24.6 DIP 

D12 

2K x 8 SRAM 

5962-89690 

02KX 

CY7C128A— 20KMB 

24 CP 

K73 

2K x 8 SRAM 

5962-89690 

02LX 

CY7C128A-20DMB 

24.3 DIP 

D14 

2K x 8 SRAM 

5962-89690 

02XX 

CY6117A— 20LMB 

32 R LCC 

L55 

2K x 8 SRAM 

5962-89690 

02YX 

CY7C128A- 20LMB 

24 R LCC 

L53 

2K x 8 SRAM 

5962-89690 

023X 

CY61 16A— 20LMB 

28 S LCC 

L64 

2K x 8 SRAM 

5962-89691 

02TX 

CY7C185A— 25KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-89691 

02UX 

CY7C185A— 25LMB 

28 R TLCC 

L54 

8K x 8 SRAM 

5962-89691 

02XX 

CY7C186A-25DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-89691 

02ZX 

CY7C185A— 25DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-89691 

04TX 

CY7C185A-20KMB 

28 CP 

K74 

8K x 8 SRAM 

5962-89691 

04UX 

CY7C185A— 20LMB 

28 R TLCC 

L54 

8K x 8 SRAM 
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5962-89691 

04XX 

CY7C186A-20DMB 

28.6 DIP 

D16 

8K x 8 SRAM 

5962-89691 

04ZX 

CY7C185A— 20DMB 

28.3 DIP 

D22 

8K x 8 SRAM 

5962-89692 

02KX 

CY7C164A— 25KMB 

24 CP 

K73 

16K x 4 SRAM 

5962-89692 

02YX 

CY7C164A— 25DMB 

22.3 DIP 

DIO 

16K x 4 SRAM 

5962-89692 

02ZX 

CY7C164A— 25LMB 

22 R LCC 

L52 

16K x 4 SRAM 

5962-89692 

04KX 

CY7C164A-20KMB 

24 CP 

K73 

16Kx 4 SRAM 

5962-89692 

04 YX 

CY7C164A— 20DMB 

22.3 DIP 

DIO 

16Kx 4 SRAM 

5962-89692 

04ZX 

CY7C1 64A - 20LMB 

22 R LCC 

L52 

16K x 4 SRAM 

5962-89694 

01EX 

CY7C190-25DMB 

16.3 DIP 

D2 

16x4 SRAM 

5962-89694 

01FX 

CY7C190-25KMB 

16 CP 

K69 

16x4 SRAM 

5962-89694 

01XX 

CY7C190— 25LMB 

20 S LCC 

L61 

16x4 SRAM 

5962-89712 

01UX 

CY7C162A— 45LMB 

28 R LCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

01XX 

CY7C162A-45DMB 

28.3 DIP 

D22 

16K x 4 SRAM with Separate I/O 

5962-89712 

01YX 

CY7C162A— 45KMB 

28 CP 

K74 

16K x 4 SRAM with Separate I/O 

5962-89712 

01ZX 

CY7C162A-45LMB 

28 R TLCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

02UX 

CY7C162A— 35LMB 

28 R LCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

02XX 

CY7C162A-35DMB 

28.3 DIP 

D22 

16K x 4 SRAM with Separate I/O 

5962-89712 

02YX 

CY7C162A— 35KMB 

28 CP 

K74 

16K x 4 SRAM with Separate I/O 

5962-89712 

02ZX 

CY7C162A-35LMB 

28 R TLCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

03UX 

CY7C162A— 25LMB 

28 R LCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

03XX 

CY7C162A— 25DMB 

28.3 DIP 

D22 

16K x 4 SRAM with Separate I/O 

5962-89712 

03YX 

CY7C162A-25KMB 

28 CP 

K74 

16K x 4 SRAM with Separate I/O 

5962-89712 

03ZX 

CY7C162A— 25LMB 

28 R TLCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

04UX 

CY7C162A-20LMB 

28 R LCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89712 

04XX 

CY7C162A-20DMB 

28.3 DIP 

D22 

16K x 4 SRAM with Separate I/O 

5962-89712 

04YX 

CY7C162A-20KMB 

28 CP 

K74 

16K x 4 SRAM with Separate I/O 

5962-89712 

04ZX 

CY7C162A-20LMB 

28 R TLCC 

L54 

16K x 4 SRAM with Separate I/O 

5962-89815 

01LX 

CY7C245A— 35WMB 

24.3 DIP 

W14 

2K x 8 Registered UV EPROM 

5962-89815 

01KX 

CY7C245A-35TMB 

24 CP 

T73 

2K x 8 Registered UV EPROM 

5962-89815 

013X 

CY7C245A-35QMB 

28 S LCC 

Q64 

2K x 8 Registered UV EPROM 

5962-89815 

02LX 

CY7C245A-25WMB 

24.3 DIP 

W14 

2Kx 8 Registered UV EPROM 

5962-89815 

02KX 

CY7C245A-25TMB 

24 CP 

T73 

2K x 8 Registered UV EPROM 

5962-89815 

023X 

CY7C245A-25QMB 

28 S LCC 

Q64 

2K x 8 Registered UV EPROM 

5962-89815 

03LX 

CY7C245A- 18WMB 

24.3 DIP 

W14 

2Kx 8 Registered UV EPROM 

5962-89815 

03KX 

CY7C245A- 18TMB 

24 CP 

T73 

2K x 8 Registered UV EPROM 

5962-89815 

033X 

CY7C245A- 18QMB 

28 S LCC 

Q64 

2Kx 8 Registered UV EPROM 

5962-89817 

01XX 

CY7C271— 55WMB 

28.3 DIP 

W16 

32K x 8 UV EPROM 

5962-89817 

01YX 

CY7C271 — 55TMB 

28 CP 

T74 

32K x 8 UV EPROM 

5962-89817 

01ZX 

CY7C271— 55QMB 

32 R LCC 

Q55 

32K x 8 UV EPROM 

5962-89817 

02XX 

CY7C271 — 45WMB 

28.3 DIP 

W16 

32K x 8 UV EPROM 

5962-89817 

02YX 

CY7C271 — 45TMB 

28 CP 

T74 

32K x 8 UV EPROM 

5962-89817 

02ZX 

CY7C271— 45QMB 

32 R LCC 

Q55 

32K x 8 UV EPROM 

5962-89855 

01MXX 

CY7C331-40DMB 

28.3 DIP 

D22 

Asynchronous PLD 

5962-89855 

01MYX 

CY7C331— 40KMB 

28 CP 

K74 

Asynchronous PLD 

5962-89855 

01MZX 

CY7C331-40YMB 

28 S JCQ 

Y64 

Asynchronous PLD 

5962-89855 

01M3X 

CY7C331— 40LMB 

28 S LCC 

L64 

Asynchronous PLD 

5962-89855 

02MXX 

CY7C33 1 — 30DMB 

28.3 DIP 

D22 

Asynchronous PLD 

5962-89855 

02MYX 

CY7C331— 30KMB 

28 CP 

K74 

Asynchronous PLD 

5962-89855 

02MZX 

CY7C331-30YMB 

28 S JCQ 

Y64 

Asynchronous PLD 

5962-89855 

02M3X 

CY7C33 1 — 30LMB 

28 S LCC 

L64 

Asynchronous PLD 

5962- 89855 

03MXX 

CY7C331— 25DMB 

28.3 DIP 

D22 

Asynchronous PLD 

5962-89855 

03MYX 

CY7C331— 25KMB 

28 CP 

K74 

Asynchronous PLD 

5962-89855 

03MZX 

CY7C33 1 — 25 YMB 

28 S JCQ 

Y64 

Asynchronous PLD 

5962- 89855 

03M3X 

CY7C33 1 — 25LMB 

28 S LCC 

L64 

Asynchronous PLD 

5962-89863 

02UX 

CY7C421 — 65KMB 

28 CP 

K74 

512 x 9 FIFO 

5962-89863 

02XX 

CY7C420 — 65DMB 

28.6 DIP 

D16 

512 x 9 FIFO 

5962-89863 

02YX 

CY7C421 — 65DMB 

28.3 DIP 

D22 

512 x 9 FIFO 

5962-89863 

02ZX 

CY7C421 — 65LMB 

32 R LCC 

L55 

512 x 9 FIFO 

5962-89863 

03UX 

CY7C421 - 50KMB 

28 CP 

K74 

512 x 9 FIFO 

5962-89863 

03XX 

CY7C420— 50DMB 

28.6 DIP 

D16 

512 x 9 FIFO 

5962-89863 

03YX 

CY7C421— 50DMB 

28.3 DIP 

D22 

512 x 9 FIFO 
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5962-89863 

03ZX 

CY7C421 — 50LMB 

32 R LCC 

L55 

512 x 9 FIFO 

5962-89863 

04UX 

CY7C421 - 40KMB 

28 CP 

K74 

512x9 FIFO 

5962-89863 

04XX 

CY7C420 - 40DMB 

28.6 DIP 

D16 

512 x 9 FIFO 

5962-89863 

04 YX 

CY7C421 — 40DMB 

28.3 DIP 

D22 

512x9 FIFO 

5962-89863 

04ZX 

CY7C421 — 40LMB 

32 R LCC 

L55 

512x9 FIFO 

5962-89863 

05UX 

CY7C421 — 30KMB 

28 CP 

K74 

512x9 FIFO 

5962-89863 

05XX 

CY7C420— 30DMB 

28.6 DIP 

D16 

512 x 9 FIFO 

5962-89863 

05YX 

CY7C421 — 30DMB 

28.3 DIP 

D22 

512x9 FIFO 

5962-89863 

05ZX 

CY7C421 — 30LMB 

32 R LCC 

L55 

512x9 FIFO 

5962-89863 

06UX 

CY7C421 — 25KMB 

28 CP 

K74 

512x9 FIFO 

5962-89863 

06XX 

CY7C420— 25DMB 

28.6 DIP 

D16 

512x9 FIFO 

5962-89863 

06YX 

CY7C421 — 25DMB 

28.3 DIP 

D22 

512 x 9 FIFO 

5962-89863 

06ZX 

CY7C421 — 25LMB 

32 R LCC 

L55 

512x9 FIFO 

5962-89892 

02KX 

CY7C166A— 25KMB 

24 CP 

K73 

16K x 4 SRAM w/OE 

5962-89892 

02LX 

CY7C166A— 25DMB 

24.3 DIP 

D14 

16K x 4 SRAM w/OE 

5962-89892 

02XX 

CY7C166A— 25LMB 

28 R LCC 

L54 

16K x 4 SRAM w/OE 

5962-89892 

02YX 

CY7C166A-25LMB 

28 R TLCC 

L54 

16K x 4 SRAM w/OE 

5962-89892 

04KX 

CY7C166A-20KMB 

24 CP 

K73 

16K x 4 SRAM w/OE 

5962-89892 

04LX 

CY7C166A-20DMB 

24.3 DIP 

D14 

16K x 4 SRAM w/OE 

5962-89892 

04XX 

CY7C166A— 20LMB 

28 R LCC 

L54 

16K x 4 SRAM w/OE 

5962-89892 

04YX 

CY7C166A- 20LMB 

28 R TLCC 

L54 

16K x 4 SRAM w/OE 

5962-90573 

01LX 

CY10E301-5DMB 

24.3 DIP 

D14 

16P4ECLPLD 

5962-90573 

01XX 

CY10E301-5YMB 

28 S LCC 

Y64 

16P4 ECL PLD 

5962-90573 

02LX 

CY 10E302 - 4DMB 

24.3 DIP 

D14 

16P4ECLPLD 

5962-90573 

02XX 

CY 10E302-4YMB 

28 S LCC 

Y64 

16P4 ECL PLD 

5962-90754 

01MXX 

CY7C331— 40WMB 

28.3 DIP 

W22 

Asynchronous UV PLD 

5962-90754 

01MYX 

CY7C331 — 40TMB 

28 CP 

T74 

Asynchronous UV PLD 

5962-90754 

01MZX 

CY7C331— 40HMB 

28 S JCQ 

H64 

Asynchronous UV PLD 

5962-90754 

01M3X 

CY7C331 — 40QMB 

28 S LCC 

Q64 

Asynchronous UV PLD 

5962-90754 

02MXX 

CY7C331 — 30WMB 

28.3 DIP 

W22 

Asynchronous UV PLD 

5962-90754 

02MYX 

CY7C331— 30TMB 

28 CP 

T74 

Asynchronous UV PLD 

5962-90754 

02MZX 

CY7C331— 30HMB 

28 S JCQ 

H64 

Asynchronous UV PLD 

5962- 90754 

02M3X 

CY7C331— 30QMB 

28 S LCC 

Q64 

Asynchronous UV PLD 

5962-90754 

03MXX 

CY7C33 1 — 25 WMB 

28.3 DIP 

W22 

Asynchronous UV PLD 

5962-90754 

03MYX 

CY7C331 — 25TMB 

28 CP 

T74 

Asynchronous UV PLD 

5962- 90754 

03MZX 

CY7C331 — 25HMB 

28 S JCQ 

H64 

Asynchronous UV PLD 

5962-90754 

03M3X 

CY7C331— 25QMB 

28 S LCC 

Q64 

Asynchronous UV PLD 


Notes: 

1. Devices listed have been approved by DESC for the SMD 
indicated as of the date of publication. Contact your local Cypress 
representative, or the Cypress SMD Hotline at 408/943-2716, for 
the latest update. 

2. Use the SMD part number as the ordering code. 


3. Package: 24.3 DIP = 24-pin 0.300" DIP; 

24.6 DIP = 24-pin 0.600" DIP; 

28 R LCC = 28 terminal rectangular LCC, 

S = Square LCC, TLCC = Thin LCC 
24 CP = 24-pin ceramic flatpack (Configuration 1); 
FP = brazed flatpack; 

PGA = Pin Grid Array. 


SMD Hotline: 408/943-2716 
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JAN Number 

Cypressl 2 ! 

Part Number 

Description 


Product 

Description 

Qualification 

Status 

JM 3851 0/2890 1 BVA 

JM 385 10/28901 BYA 

CY7C147— 35DMB 
CY7C147-35KMB 

18.3 DIP 

18 CP 

D4 

K70 

4K x 1 SRAM 

4K x 1 SRAM 

Qualified 

Qualified 

JM 385 1 0/28903BVA 

JM 385 10/28903BYA 

CY2147— 55DMB 
CY2147-55KMB 

18.3 DIP 

18 CP 

D4 

K70 

4K x 1 SRAM 

4K x 1 SRAM 

Qualified 

Qualified 

JM 38510/28902BVA 

CY7C148— 35DMB 

18.3 DIP 

D4 

IK x 4 SRAM 

Qualified 

JM 3851 0/28902BYA 

CY7C148— 35KMB 

18 CP 

K70 

IK x 4 SRAM 

Qualified 

JM 3851 0/28904BVA 

CY2148— 55DMB 

18.3 DIP 

D4 

IK x 4 SRAM 

Qualified 

JM 385 10/28904BYA 

CY2148-55KMB 

18 CP 

K70 

I K x 4 SRAM 

Qualified 


SMD Ordering Information 


5962 — XXXXX 01 _ L X 



LEAD FINISH 
A = Solder Dip 
B = Tin Plate 
C = Gold 

X = Don’t Care (The letter “X” will not be marked on the device, but will be 
replaced with the actual lead finish designation.) 

PACKAGE TYPE (Not a complete list) 

V = 18-pin 0.300 DIP J = 24-pin 0.600 DIP 

R = 20-pin 0.300 DIP Q = 40-pin 0.600 DIP 

S = 20-pin Cerpack K = 24-pin Cerpack 

W = 22-pin 0.400 DIP 2 = 20-pin SQ LCC 

L = 24-pin 0.300 DIP 3 = 28-pin SO LCC 

X, Y, Z, U, T, N = Non-dedicated package designations and will vary per drawing. 

DEVICE CLASS DESIGNATOR 
No character = Old (Pre March 1990) SMD 

M = New “One Part — One Part Number” System SMD, Class B 

DEVICE TYPE 

DRAWING NUMBER 
DRAWING PREFIX 


5962 = Federal Stock Class (FSC) for microcircuits. Pre- 1985 drawings do 
not have this prefix. 



Cypress Military Marking Information 

Manufacturer’s identification: 

Cypress Logo, CYPRESS, CYP, and CY are trademarks of Cypress Semiconductor Corporation. 

Manufacturer’s designating symbol or CAGE CODE: 

Designating symbol = CETK or ETK 
CAGE CODE/FSCM Number = 65786 
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Military Ordering Information 


In general, the codes for all products (except modules) follow the format below. 


PAL & PLD 

PREFIX 

DEVICE 

SUFFIX 

■PALC* 

1 16R8 1 

'-20 

DMB 1 

PALC 

22V10 

-15 

WMB 

PLD C 

20G10 

-20 

WMB 

CY 

7C330 

-50 

DMB 

CY 

10E302 

-4 

DMB 


PAL 20 ' 

PAL 24 VARIABLE PRODUCT TERMS 
GENERIC PLD 24 

PLD SYNCHRONOUS STATE MACHINE 
10KECLPLD 


RAM, PROM, FIFO, jaP, ECL 
PREFIX DEVICE SUFFIX FAMILY 


■ CY 1 

CY 

CY 

CY 

CY 

CY 



1 CMOS SRAM 
BiCMOS SRAM 
PROM 
FIFO 
HP 

10K ECL SRAM 


PROCESSING 

B = HI REL MIL STD 883D FOR MILITARY PRODUCT 
= LEVEL 2 PROCESSING FOR COMMERCIAL PRODUCT 
T = SURFACE-MOUNTED DEVICES (V & S PACKAGE) TO 
BE TAPE AND REELED 

R = LEVEL 2 PROCESSING ON TAPE AND REEL DEVICES 

TEMPERATURE RANGE 
M = MILITARY (-55°C TO +125°C) 


PACKAGE 
D = CERDIP 
F = FLATPAK 

G = PIN GRID ARRAY (PGA) 

H = WINDOWED LEADED CHIP CARRIER 
K = CERPAK (GLASS-SEALED FLAT PACKAGE) 
L = LEADLESS CHIP CARRIER 
Q = WINDOWED LEADLESS CHIP CARRIER 
R = WINDOWED PGA 
T = WINDOWED CERPAK 
U = WINDOWED CERAMIC QUAD FLATPACK 
W = WINDOWED CERDIP 
X = DICE (WAFFLE PACK) 

Y = CERAMIC LEADED CHIP CARRIER 


SPEED (ns or MHz) 

L = LOW-POWER OPTION 
A, B, C = REVISION LEVEL 


e.g, CY7C128A— 35DMB, PALC16R8 - 20DMB 
Cypress FSCM #65786 
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The codes for module products follow the the format below. 


PREFIX DEVICE SUFFIX 
1 CYM 1 1 1420 1 1 HD -25 M B 1 



PROCESSING 

B = MILITARY STANDARD 883 
= STANDARD 

TEMPERATURE RANGE 
M= — 55°C TO 125°C 


SPEED 

CONFIGURATION 
D = DUAL-IN-LINE 
G = PIN GRID ARRAY 


TYPE 

H = HERMETIC 


Cypress FSCM #65786 
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Design and Programming Tools Page Number 

Device Number Description 

CY3101 PLD ToolKit 13-1 

CY3102 Warpl PLD Compiler 13-3 

CY3200 PLDS-MAX+PLUS Design System 13-5 

CY3210 PLS-EDIF Bidirectional Netlist Interface 13-10 

CY3220 MAX+PLUS II Design System 13-17 

CY3300 QuickPro II 13-22 





CY3101 


SEMCONDUCTOR PLD ToolKit 


Features 

• Logic assembler, Reverse assembler 

• Concise easy-to-use syntax 

• JEDEC read/write capability 

• Integrated waveform logic simulator 

• Mouse-driven simulation editor 

• Mouse, keyboard, command line in- 
terface 

• CGA, EGA, VGA, Hercules support 

• Supports all Cypress PLDs 


Description 

The Cypress PLD ToolKit is a sophisti- 
cated programmable logic design tool that 
supports the Cypress family of program- 
mable logic products. The ToolKit includes 
the ability to assemble a logic source file, 
interactively perform logic simulation on 
the result, and write a standard JEDEC 
output file for programming the PLD. In 
addition, JEDEC files may be read, simu- 
lated, and reverse assembled, creating 
source files that may be modified and re- 
assembled. 

The PLD ToolKit runs on any standard 
IBM PC®, AT®, 386 or compatible person- 
al computer with a CGA, EGA, VGA, or 
Hercules display. The ToolKit features 
mouse, keyboard, or command line inter- 
face, and supports Logitech® and Micro- 


soft® mouse compatibility. Command line 
control is provided for assembly from a 
source file to JEDEC file or disassembly of 
a JEDEC file to a source file. 

The language contains syntax that allows 
the management of programmable logic 
device macrocells in all possible configura- 
tions, as well as default conditions that 
provide concise source files. In addition, 
there are language constructs called con- 
nectives that provide expressions for con- 
necting any product term to a macrocell. 

The ToolKit simulator features waveform 
entry, multiple views and multi-segment 
simulation. The simulator provides the ca- 
pability to specify initial design conditions, 
and “view nodes” may be created and used 
to probe internal nodes in the device. 



IBM and IBM PC, AT are registered trademarks of International Business Machines Corporation. 
Logitech is a trademark of Logitech, Inc. 

Microsoft is a registered trademark of Microsoft Corporation. 
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PLD ToolKit Command Menus 


Command Menu 


Assemble 

Invokes Assembler 

Disassemble 

Invokes Disassembler 

Write JEDEC 

Writes JEDEC Output File 

Read JEDEC 

Reads JEDEC File into PLD 
ToolKit 

Simulate 

Invokes Simulator 

Options 

Selects Option Menu 

Information 

Selects System Information 
Menu 

Clear 

Resets ToolKit 

Information 


Release Number 

Information about the PLD 
ToolKit for registration pur- 

Release Date 

poses 

Free Memory 


Screen Size 


Number of Colors 


Options 


Simulation Colors 

Selects Simulation Colors Menu 

Menu Colors 

Selects Menu Color Menu 

JEDEC Brief/Annotate 

Toggles JEDEC Annotated 
or Brief Listing 

G Fuse (JEDEC Security): 
ON/OFF 

Toggles Security Fuse 


Working Directory Path ( ) Sets Path to Working Directory 


Simulation Colors 

Background Allows the selection of colors 

for the Simulator Display 

Input Trace 
Output Trace 
Name of Pin or Node 
Pin or Node Background 
Trace Selected 
Selected Trace Background 
Memory 

512 kbytes of total memory is required to operate the PLD ToolKit. 

Devices Supported 

PALC16R8, PALC16R6, PALC16R4, PALC16L8, PALC22V10, 
PLDC20G10, PLDC18G8, CY7C330, CY7C331, CY7C332, 
CY7C361, CY10E301, CY100E301, CY10E302, CY100E302 

Ordering Information 

CY3101 Cypress PLD ToolKit Level 1 contains: 

Two 5 l A" Floppy Disks 
One 3 Vi" Floppy Disk 
One Manual 
One Registration Card 

Document #: 38-00145 
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The CY7C361 is capable of supporting se- 
quential, concurrent, and parallel hot- 
coded state machines. Sequential state ma- 
chines have only one active state at a time. 
Concurrent state machines have multiple 
independent state machines operating si- 
multaneously on a single device. A parallel 
hot-coded state machine can have multiple 
states active simultaneously and can be 
used in both concurrent and non-concur- 
rent designs. VHDL is an emerging stan- 
dard language that has the ability to de- 
scribe sequential as well as concurrent 
state machines with or without parallel 
hot-coding. Having designs described us- 
ing VHDL syntax also increases portability 
of the circuit to other design environments 
that support VHDL. The nature of the 
CY7C361 also encouraged the develop- 
ment of algorithms that are targeted to 
state minimization. The CY7C361 uses a 
state macrocell to uniquely identify 





Features 

• Supports CY7C361 125-MHz state 
machine PLD 

• Supports creation of sequential, con- 
current, and parallel hot-coded state 
machines 

• Performs state and logic minimization 

• Uses indusity-standard high-level lan- 
guage 

— VHDL (VHSIC Hardware Descrip- 
tion Language 

• Produces Cypress PLD Toolkit Assem- 
bly output 

— allows low-level manual optimiza- 
tion 

• Includes PLD Toolkit 

— Assembler/Dis-assembler 
— JEDEC read/write 


— Integrated Waveform Oriented 
simulator 

— Mouse-driven simulation editor 
• Runs on IBM PC -XT®, -AT®, 386, 
or 486 compatible machines 

Description 

The Cypress Warpl PLD compiler pro- 
vides high-level language design synthesis 
support for the Cypress CY7C361 
125-MHz state machine PLD. Cypress be- 
lieves that our software effort is best di- 
rected at producing tools that maximize the 
value of our innovative PLDs in design en- 
vironments based on open standards. 
Warpl is the first phase of a product family 
that will support our line of CY7C33x and 
CY7C36x devices. 

Warpl uses a subset of the industry-stan- 
dard VHDL hardware behavioral descrip- 
tion language to describe your PLD design. 


IBM and IBM PC, AT are registered trademarks of International Business Machines Corporation. 
Warpl is a trademark of Cypress Semiconductor Corporation. 
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Description (continued) 


each possible state in the design (hot-coding). The Warpl compiler 
reduces the number of states required to synthesize the design, 
then performs conventional logic reduction. Warpl is the only soft- 
ware of its kind to provide optimization for both state and logic re- 
duction. 

Warpl is the first element in a chain of tools that results in fully 
functional programmed devices (see Figure 1). The Warpl PLD 
Compiler accepts a user-written VHDL description of the design. 
When the design is performing as desired, the Toolkit can produce 
an industry-standard JEDEC file that is used to program parts with 
Cypress’s QuickProII® programmer or third-party programmers 
that support the CY7C361. 

The Warpl PLD Compiler includes the Cypress PLD Toolkit. In 
addition to providing simulation and assembly of designs for the 
CY7C361, the PLD Toolkit can also assemble and simulate other 
Cypress PLDs. PLD Toolkit also provides the ability to read JE- 
DEC files created by other software tools for simulation or reverse 
assembly to a .CYP file. This allows you to use Toolkit’s on-screen 
simulator to verify designs that were compiled using third-party 
tools. Also, the documentation or alteration of PLDs that have 


been previously programmed can be facilitated through this JE- 
DEC read and dis-assembly option. More information on PLD 
Toolkit’s capabilities is available in the CY3101 data sheet. 

Memory Requirements 

512 Kbytes of free memory and 1 Mbyte of hard disk space is re- 
quired for operation at Warpl. 

Ordering Information 

CY3102 Warpl PLD Compiler includes: 

CY3101 PLD Toolkit package 
One 5 l A" 1.2M Floppy Disk 
One 3 y 2 " 1.44M Floppy Disk 
One Manual 
One Registration Card 

Document #: 38-00170 



Figure 1. Chain of Tools to a Fully Functional Programmed Device 
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Design System 


Features 

• Unified development system for Mul- 
tiple Array Matrix (MAX®) EPLDs 

• Hierarchical design entry methods for 
both graphical and textual designs 

— Multiple-level schematics and 
hardware language descriptions 
— Library of 7400 Series TTL and bus 
macrofiinctions optimized for MAX 
architecture 

— Advanced Hardware Description 
Language (AHDL) supporting state 
machines, Boolean equations, truth 
tables, arithmetic, and relational 
operations 

— Delay prediction for graphic and 
text designs 

• Logic synthesis and minimization for 
quick and efficient processing 

• Compiler that compiles a 100% uti- 
lized CY7C342 in only 10 minutes 

• Automatic error location for AHDL 
text files and schematics 

• Interactive Simulator with probe as- 
signments for internal nodes 


• Runs on IBM PC/AT®, PS/2® or com- 
patible machines 

• Waveform Editor for entering and 
editing waveforms and viewing simu- 
lation results 

Description 

The PLDS-MAX+PLUS (Programmable 
Logic Development System) is a unified 
CAE system for designing logic with Cy- 
press’s CY7C340 family of EPLDs (Figure 
1). PLDS-MAX+PLUS includes design 
entry, design processing, timing simula- 
tion, and device programming support. 
PLDS-MAX+PLUS runs on IBM PS/2, 
PC-AT, or compatible machines, and pro- 
vides tools to quickly and efficiently create 
and verify complex logic designs. 

The MAX + PLUS software compiles de- 
signs for MAX EPLDs in minutes. De- 
signs may be entered with a variety of de- 
sign entry mechanisms. MAX+ PLUS sup- 
ports hierarchical entry of both Graphic 
Design Files (GDFs) with the 
MAX + PLUS Graphic Editor, and Text 
Design Files (TDFs) with the Advanced 
Hardware Description Language 
(AHDL). The Graphic Editor offers ad- 
vanced features such as multiple hierarchy 


levels, symbol editing, and a library of 7400 
series devices as well as basic SSI gates. 
AHDL designs may be mixed into any lev- 
el of the hierarchy or used on a standalone 
basis. AHDL is tailored especially for 
EPLD designs and includes support for 
complex Boolean and arithmetic func- 
tions, relational comparisons, multiple 
hierarchy levels, state machines with auto- 
matic state variable assignment, truth 
tables, and function calls. 

In addition to multiple design entry mech- 
anisms, MAX + PLUS includes a sophisti- 
cated compiler that uses advanced logic 
synthesis and minimization techniques in 
conjunction with heuristic fitting rules to 
efficiently place designs within MAX 
EPLDs. A programming file created by 
the compiler is then used by MAX + PLUS 
to program MAX devices with the QP2- 
MAXprogramminghardware. 

Simulationsmay be performed with a pow- 
erful, event-driven timing simulator. The 
MAX+PLUS Simulator interactively dis- 
plays timing results in the MAX+PLUS 
Waveform Editor. Hardcopy table and 
waveform output is also available. With 
the Waveform Editor, input vector wave- 
forms may be entered, modified, grouped, 



MAX and MAX+PLUS are registered trademarks of Altera Corporation. 

IBM PC/AT and PS/2 are registered trademarks of International Business Machines Corporation. 
QP2-MAX and QuickPro II are trademarks of Cypress Semiconductor Corporation. 
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and ungrouped. In addition, the Waveform Editor compares simu- 
lation runs and highlights the differences. 

The integrated structure of MAX + PLU S provides features such as 
automatic error location and delay prediction. If a design contains 
an error in either a schematic or a text file, MAX+PLUS flags the 
error and takes the user to the actual location of the error in the 
original schematic or text file. In addition, propagation delays of 
critical paths may be determined in both the Graphic and Ifext Edi- 
tors with the delay predictor. After the source and destination 
nodes are tagged, the shortest and longest timing delays are calcu- 
lated. 

MAX+PLUS provides a seamless design framework using a con- 
sistent graphical user interface throughout . This framework simpli- 
fies all stages of the design cycle: design entry, processing, verifica- 
tion, and programming. In addition, MAX+PLUS offers online 
help to aid the user. 

Design Entry 

MAX+PLUS offers both graphic and text design entry methods. 
GDFs are entered with the MAX + PLUS Graphic Editor; Boolean 
equations, state machines, and truth tables maybe entered with the 
MAX+PLUS Test Editor using AHDL. The ability to freely mix 
graphics and text files at all levels of the design hierarchy and to use 
either a top-down or bottom -up design method makes design entry 
simple and versatile. 

Graphic Editor 

The Graphic Editor provides a mouse-driven, multi -windowed en- 
vironment in which commands are entered with pop-up menus or 
simple keystrokes. The Hierarchy Display window, shown at the 
top, lists all schematics used in a design. The designer navigates the 
hierarchy by placing the cursor on the name of the design to be 
edited and clicking the left mouse button. The Tbtal View window 
(next to the Hierarchy window) shows the entire design. By clicking 
on an area in this window, the user is moved to that area of the 
schematic. The Error Report window lists all warnings and errors 
in the compiled design; selecting an error with the cursor highlights 
the problem node and symbol. A design is edited in the main area, 
which may be enlarged by closing the auxiliary windows. 

When entering a design, the user may choose from a library of over 
200 7400 series and special-purpose macrofunctions that are all 
optimized for MAX architecture. In addition, the designer ray 
create custom functions that can be used in any MAX+PLUS de- 
sign. 

To take advantage of the hierarchy features, the user first saves the 
entered design so the Graphic Editor can automatically create a 
symbol representing the design. This symbol maybe used in a high- 
er-level schematic or in another design. It may also be modified 
with the Symbol Editor. 

Tag-and-drag editing is used to move individual symbols or entire 
areas. Lines stay connected with orthogonal rubberbanding. A de- 
sign maybe printed on an Epson FX-compatible printer, or plotted 
on an HP- or Houston Instruments -compatible plotter. 

Symbol Editor 

The MAX+PLUS Symbol Editor enables the designer to create or 
modify a custom symbol representing a GDF or TDF. It is also pos- 
sible to modify input and output pin placement of an automatically 
generated symbol. 

The created symbol represents a lower-level design, described by a 
GDF or TDF. The lower-level design represented by the symbol 
may be displayed with a single command that invokes either the 


Graphic Editor for schematics or the Text Editor for AHDL de- 
signs. 

AHDL 

The Advanced Hardware Description Language (AHDL) is a 
high-level, modular language used to create logic designs for MAX 
EPLDs. It is completely integrated into MAX+PLUS, so AHDL 
files may be created, edited, compiled, simulated, and pro- 
grammed from within MAX+PLUS. 

AHDL provides support for state machine, truth tables, and Bool- 
ean equations, as well as srithmetic and relational operations. 
AHDL is hierarchical, which allows frequently used functions such 
as TTL and bus macrofunctions to be incorporated in a design. 
AHDL supports complex arithmetic and relational opeartions, 
such as addition, subtraction, equality, and magnitude compari- 
sons, with the logic functions automatically generated. Standard 
Boolean functions, including AND, OR, NAND, NOR, XOR, and 
SNOR are also included. Groups are fully supported so operations 
may be performed on groups as well as on single variables. AHDL 
also allows the designer to specify the location of nodes within 
MAX EPLDs. Together, these features enable complex designs to 
be implemented in a concise, high-level description. 

Text Editor 

The MAX+PLUS Text Editor enables the user to view and edit 
text files within the MAX+PLUS environment. Any ASCII text 
file, including Vector Files, Table Files, Report Files, and AHDL 
Text Design Files (TDFs) maybe viewed and edited wihtout having 
to exit to DOS. 

The Tbxt Editor parallels the Graphic Editor’s menu structure. It 
has a Hierarchy Display and a Total View window for moving 
through the hierarchy levels and around the design. It includes au- 
tomatic error location and hierarchy traversal. If an error is found 
in a TDF during compilation, the Text Editor is automatically in- 
voked and the line of AHDL code where the error occurred is high- 
lighted. In addition, a design may use both text and graphic files. As 
the designer traverses the hierarchy, the Text Editor is invoked for 
text files, and the Graphic Editor is invoked for schematics. 

Symbol Libraries 

The library provided with MAX+PLUS contains the most com- 
monly used 7400 series devices such as counters, decoders, encod- 
ers, shift registers, flip-flops, latches, and multipliers, as well as spe- 
cial bus macrofunctions, all of which increase design productivity. 
Because of the flexible architecture of MAX EPLDs (that includes 
asynchronous preset and clear), true TTL device emulation is 
achieved. Cypress also provides special-purpose bus macrofunc- 
tions for designs that use buses. All macrofunctions have been opti- 
mized to maximize speed and utilization. Refer to the 
MAX+PLUS TTL MacroFunctions manual for more information 
on TTL macrofunctions. 

Design Processing 

The MAX + PLUS Compilerprocesses MAX designs. The Compil- 
er offers options that speed the processing and analysis of a design. 
The user can set the degree of detail of the Report File and the 
maximum number of errors generated. In addition, the user may 
select whether or not to extract a netlist file for simulation. 

The Compiler compiles a design in increments. If a design has been 
previously processed, only the portion of the design that has been 
changed is re-extracted, which decreases the compilation time. 
This “Make” facility is an automatic feature of the Compile com- 
mand. 
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The first module of the Compiler, the Compiler Netlist Extractor, 
extracts the netlist that is used to define the design from each file. 
At this time, design rules are checked for any errors. If errors are 
found, the Graphic Editor is invoked when the error appears in a 
GDF, and the Text Editor is invoked when the error appears in a 
TDF. The Error Report window in both editors highlights the loca- 
tion of the error. A successfully extracted design is built into a data- 
base to be used by the Logic Synthesizer. 

The Logic Synthesizer module translates and optimizes the user- 
defined logic for the MAX architecture. Any unused logic within 
the design is automatically removed. The Logic Synthesizer uses 
expert system synthesis rules to factor and map logic within the 
multilevel MAX architecture. It then chooses the approach that 
ensures the most efficient use of silicon resources. 

The next module, the Fitter, uses heuristic rules to optimally place 
the synthesized design into the chosen MAX EPLD. For MAX de- 
vices that have a Programmable Interconnect Array (PI A), the Fit- 
ter also routes the signals across this interconnect structure, so the 
designer doesn’t have to worry about placement and routing issues. 
A Report File (.RPT) is issued by the Fitter, which shows design 
implementationas well as any unused resources in the EPLD. The 
designer can then determine how much additional logic may be 
placed in the EPLD. 

A Simulator Netlist File (.SNF) may be extracted from the com- 
piled design by the Simulator Netlist Extractor if simulation is de- 
sired. Finally, the Assembler creates a Programmer Object File 
(.POF) from the compiled design. This file is used with the 
QP2- MAX programming hardware to program the desired part. 

Delay Prediction and Probes 

MAX+PLUS includes powerful analysis tools to verify and ana- 
lyze the completed design. Delay analysis with the delay predictor 
may be performed interactively in the Graphic Editor, or in the 
Simulator. The Simulator is interactive and event-driven, yielding 
true timing and functional charactersitics of the compiled design. 

The delay predictor provides instant feedback about the timing of 
the processed design. After selecting the start point and end point 
of a path, the designer may determine the shortest and longest 
propagationdelays of speed-critical paths. 

Also, a designer may use probes to mark internal nodes in a design. 
The designer may enter a probe by placing the cursor on any node 
in a graphic design, selecting the SPE (Symbol:Probe:Enter) com- 
mand, and then entering a unique name to define the probe. This 
name may then be used in the Graphic Editor, Simulator, and 
Waveform Editor to reference that node, so that lengthy hierarchi- 
cal path names are avoided. 

Simulator 

Input stimuli can be defined with a straightforward vector input 
language, or waveforms can be directly drawn using the Waveform 
Editor. Outputs may also be viewed in the Waveform Editor, or 
hardcopy table and waveform files may be printed. 

The Simulator used the Simulator Netlist File (SNF) extracted 
from the compiled design to perform timing simulation with 
1/10-nanosecond resolution. A Command File may be used for 
batch operation, or commands may be entered interactively. Simu- 
lator commands allow the user to halt the simulation dependent on 
user-defined conditions, to force and group nodes, and perform 
AC detection. 

If flip-flop set-up or hold times have been violated, the Simulator 
warns the user. In addition, the minimum pulse width and period 
of oscillation may be defined. If a pulse is shorter than the mini- 


mum pulse width specified, or if a node oscillates for longer than 
the specified time, the Simulator issues a warning. 

Waveform Editor 

The MAX+PLUS Waveform Editor provides a mouse-driven en- 
vironmentin which timing waveforms may be viewed and edited. It 
functions as a logic analyzer, enabling the user to observe simula- 
tion results. Simulated waveforms may be viewed and manipulated 
at multiple zoom levels. Nodes may be added, deleted, and com- 
bined into buses, which may contain up to 32 signals represented in 
binary, octal, decimal, or hexadecimal format. Logical opeartors 
may also be performed on pairs of waveforms, so that waveforms 
may be inverted, ORed, ANDed, or XORed together. 

The Waveform Editor includes sophisticated editing features to 
define and modify input vectors. Input waveforms are created with 
the mouse and familiar text editing commands. Waveforms maybe 
copied, patterns may be repeated, and blocks may be moved and 
copied. For example, all or part of a waveform may be contracted 
to simulate the increase in clock frequency. 

The Waveform Editor also compares and highlights the difference 
between two different simulations. A user may simulate a design, 
observe and edit the results, and then resimulate the design, and 
the Waveform Editor will show the results superimposed upon 
each other to highlight the differences. 

MAX+PLUS Timing Analyzer (MTA) 

The MAX+PLUS Timing Analyzer (MTA) provides user-confi- 
gurable reports that assist the designer in analyzing critical delay 
paths, set-up and hold timing, and overall system performance of 
any MAX EPLD design. Critical paths identified by these reports 
may be desplayed and highlighted. 

Timingdelays between multiple source and destination nodes may 
be calculated, thus creating a connection matrix giving the shortest 
and longest delay paths between all source and destination nodes 
specified. Or, the designer may specify that the detailed paths and 
delays between specific sources and destinations be shown. 

The set-up/hold option provides set-up and hold requirements at 
the device pins for all pins that feed the D, CLK, or ENABLE in- 
puts of flip-flops and latches. Critical source nodes may be speci- 
fied individually, or set-up and hold at all pins may be calculated. 
This information is then displayed in a table, one set of set-up and 
hold times per flip-flop/latch. 

The MTA also allows the user to print a complete list of all accessi- 
ble nodes in a design,; i.e., all nodes that maybe displayed during 
simulation or delay prediction. 

All MTA options may be listed in an MTA command file. With this 
file, the user may specify all information needed to configure the 
output. 

SNF2GDF Converter 

SNF2GDF converts the SNF into logic schematics represented 
with basic gates and flip-flop elements. It uses the SNF’s delay and 
connection information and creates a series of schematics fully an- 
notated with propagation delay and set-up and hold information at 
each logic gate. Certain speed paths of a design may be specified 
for conversion, so the user may graphically analyze only the paths 
consideredcritical. 

If State Machine or Boolean Equation design entry is used, 
SNF2GDF shows how the high-level description has been synthe- 
sized and placed into the MAXarchitecture. 
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Device Programming 


PLDS-MAX contains the basic hardware and software for pro- 
grammingthe MAX EPLD family. Adpaters are included for pro- 
gramming the CY7C344 (DIP and PLCC) and CY7C342 (PLCC) 
devices. Additional adapters supporting other MAX devices may 
be purchased separately. MAX + PLUS programming software 
drives the QP2— MAX programming hardware. The designer can 
use MAX + PLUS to program and verify MAX EPLDs. If the secu- 
rity bit of the device is not set to ON, the designer may also read the 
contents of a MAX device and use this information to program ad- 
ditional devices. 

System Requirements 

Minimum System Configuration 

IBM PS/2 model 50 or higher, PC/AT or compatible 

computer. 

PC-DOS version 3.1 or higher. 

640 kbytes RAM. 

EGA, VGA or Hercules monochrome display. 

20-MB hard disk drive. 

1.2-MB 5Va" or 1.44-MB 3¥i" floppy disk drive. 

3-button serial port mouse. 


Document #: 38— 00132— A 


Recommended System Configuration 

IBM PS/2 model 70 or higher, or Compaq 386 20-Mhz 
computer. 

PC-DOS version 3.3. 

640 kbytes of RAM plus 1 MB of expanded memory with LIM 

3.2- compatible EMS driver. 

VGA graphics display. 

20-MB hard disk drive. 

1 .2- MB 5 Va" or 1.44-MB Vh" floppy disk drive. 

3-button serial port mouse. 

Ordering Information 

CY3200 PLDS-MAX + PLUS System including: 

CY3201 MAX + PLUS software, manuals 

and key. 

CY3202 QP2 — MAX PLD programmer with 

CY3342 & CY3344 adapters. 

Device Adapters 

CY3342 Adapter for CY7C342 in PLCC packages. 

CY3344 Adapter for CY7C344 in DIP and PLCC 

packages. 

CY3342R Adapter for CY7C342 in PGApackages. 

CY33435 Adapter for CY7C343 in DIP 

and PLCC packages. 
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Bidirectional Netlist Interface 


Features 

• Bidirectional netlist interface between 
MAX + PLUS® and other major 
CAE software packages 

• Supports the industry-standard Elec- 
tronic Design Interchange Format 
(EDIF) version 200. 

• MAX EPLD designs entered on work- 
station CAE tools can be downloaded to 
MAX+PLUS for compilation; compile 
designs can then be returned to the 
workstation for device- or system-level 
simulation. 

• EDIF netlist reader imports EDIF net- 
lists into MAX+PLUS. Libraiy Map- 
ping Files (LMFs) convert CAE li- 
brary functions to MAX+PLUS li- 
brary functions. 

• LMFs allow conversion of common 
Dazix, Mentor Graphics, Valid Logic, 
and Viewlogic functions to 
MAX+PLUS functions. 

• EDIF netlist writer produces post-syn- 
thesis logic and delay information 
used during device- or board-level 
simulation with popular CAE tools. 

• Runs on IBM PS/2®, PC-AT®, or 
compatible machines. 


Description 

The PLS-EDIF tool kit is a bidirectional 
EDIF netlist interface between worksta- 
tion-basedCAE software packages and the 
PLDS-MAX+PLUS Design System (Fig- 
ure 1). 

PLS-EDIFallows the designer to enter and 
verify logic designs for MAX EPLDs using 
third-party CAE tools. The EDIF 200 net- 
list exchange format is the two-way bridge 
between MAX+PLUS and third-party 
schematic capture and simulation tools. 
PLS-EDIF runs on an IBM PS/2, PC-AT, 
or compatible machines. 

Any CAE software package that produces 
EDIF 200 netlists can interface to 
MAX+PLUS with PLS-EDIF. EDIF net- 
lists are imported into MAX+PLUS using 
the EDIF Design File-to-Compiler Netlist 
File(EDF2CNF) Converter. Library Map- 
ping Files (LMFs) are used with 
EDF2CNF to map third-party CAE library 
functions to the MAX + PLUS library func- 
tions. LMFs are provided for Dazix, Men- 
tor Graphics, Valid Logic, and Viewlogic 
software, but designers may create LMFs 
to map any CAE software library. 

After a design is imported into 
MAX+PLUS, it is compiled with the sophis- 
ticated MAX+PLUS Compiler, which 


uses advanced logic synthesis and minimi- 
zation techniques together with heuristic 
fitting rules to optimize the design for 
MAX EPLD architecture. A Programmer 
Object File created by the MAX+PLUS 
Compiler is then used together with stan- 
dard Cypress or third-party programming 
hardware to program MAX devices. 

EDIF netlists can be exported from 
MAX+PLUS using the Simulator Netlist 
File-to-EDIF Design File (SNF2EDF) 
Converter. This converter generates an 
EDIF output file from a compiled 
MAX+PLUS design. The EDIF file con- 
tains the post-synthesis information used 
by CAE simulators to perform device- or 
board-levelsimulation. 

PLS-EDIF provides an open environment 
that allows popular CAE tools to be used 
to create and simulate MAX EPLD de- 
signs. The designer may use a preferred 
workstation schematic capture package to 
enter logic designs, and then quickly con- 
vert and compile them with EDF2CNF 
and MAX+PLUS. Likewise, designs com- 
piled in MAX+PLUS and converted with 
SNF2EDF may be transferred to a work- 
stationfor simulation. The PLS-EDIF net- 
list reader and writer together allow MAX 
EPLD designs to be entered and simulated 
on any workstation platform. 
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Figure 1. PLS-EDIF Workstation Interface 


MAX+PLUS is a registered trademark of Altera Corporation. 

IBM PS/2 and PC-AT are registered trademarks of International Business Machines Corporation. 
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EDF2CNF Converter 

The EDF2CNF Converter generates one or more MAX+PLUS 
Compiler Netlist Files (CNFs) from an EDIF file. For each CNF, 
a Hierarchy Interconnect File (HIF) and a Graphic Design File 
(GDF) are also generated (see Figure 2). The CNF contains the 
connectivity data for a design file, while the HIF defines the hier- 
archical connections between design files. The GDF is a symbol 
that represents the actual design data in the CNF. This symbol 
may be entered in the MAX+PLUS Graphic Editor and inte- 
grated into a logic schematic. 

EDF2CNF can convert any EDIF 200 netlist with the following pa- 
rameters: 

EDIF level 0 
keyword level 0 
view type NETLIST 
cell type GENERIC 

Library Mapping Files (LMFs) are used with EDF2CNF to con- 
vert workstation CAE functions into equivalent MAX+PLUS 
functions. This direct substitution is beneficial because 
MAX+PLUS functions are optimized for both logic utilization 
and performance in MAX EPLD designs. 



Figure 2. EDF2CNF Block Diagram 
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Workstation Information 

EDF2CNF has been specifically tested for use with the Dazix, 
Mentor Graphics, Valid Logic, and Viewlogic CAE software pack- 
ages. In addition, LMFs for these products are provided with the 
PLS-EDIF tool kit. 

Dazix 

To design logic and create an EDIF file with Dazix software, the 
followingapplications are required: 

ACE (Dazix graphics editor) 

DANCE and DRINK (Dazix compiler) 

ENW verison 1.0 (Dazix EDIF netlist writer) 

Table 1 lists the Dazix basic functions that are mapped to 
MAX+PLUSfunctions. 


Table 1. Dazix Library Mapping File 


Dazix Function 

MAX+PLUS Function 

R#AND 

AND# (# = 2,3, 4, 5, 6, 7, 8, 9) 

R#ANDD 

BNOR# (# = 2, 3, 4, 5, 6, 7, 8, 9) 

R#NAND 

NAND# (# = 2, 3, 4, 6, 7, 8, 9, 13) 

R#NANDD 

BOR# (# = 2,3,4,5,7,8,9,13) 

R#NOR 

NOR# (# = 2, 3, 4, 5) 

R#NORD 

BAND# (# = 2,3) 

R#OR 

OR# (# = 2,3, 4, 5) 

R#ORD 

BNAND# (# = 2,3, 4, 5) 

R1BUF 

MCELL 

R1INV 

NOT 

R1INVD 

EXP 

RIOCBUF 

SCLK 

RIOTBUF 

TRIBUF 

R1TINV 

TRINOT 

R2XNOR 

XNOR 

R2XOR 

XOR 

R3UAOI 

1A2NOR2 

R4AOI 

2A2NOR2 

R40AI 

20R2NA2 

R8AOI 

4A2NOR4 

R13TNAND 

TNAND13 

R13TNANDD 

TBOR13 

RDFLOP 

DFF2 

RDLATCH 

RDLATCH 

RJKFLOP 

JKFF2 


Mentor Graphics 

To design logic and create an EDIF file using Mentor Graphics 
software, the following applications are required: 

NETED (Mentor Graphics graphics editor) 

EXPAND (Mentor Graphics compiler) 

EDIFNET version 7.0 (Mentor Graphics EDIF netlist writer) 

Table 2 lists the Mentor Graphics basic functions that are mapped 
to MAX+PLUSfunctions. 


Table 2. Mentor Graphics Libary Mapping File 


Mentor graphics 
Function 

MAX+PLUS Function 

AND# 

AND# (# = 2,3, 4, 5, 6) 

BUF 

SCLK 

DELAY 

MCELL 

DFF 

DFF2 

INV 

NOT 

JKFF 

JKFF2 

LATCH 

MLATCH 

NAND# 

NAND# (# = 2, 3, 4, 5, 6, 9) 

NOR# 

NOR# (# = 2,3,4,6,8,16) 

OR# 

OR2# (# = 2,3, 4, 6, 8) 

XNOR2 

XNOR 

XOR2 

XOR 
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Valid Logic 

To design logic and create an EDIF file using Valid Logicsoftware, 
the following applications are required: 

ValidGED (Valid Logic graphics editor) 

ValidCompiler 

GEDIFNET (Valid Logic EDIF netlist writer) 

Table 3 lists the Valid Logic basic functions that are mapped to 
MAX + PLU S functions. 


Table 3. Mentor Graphics Libary Mapping File 


Valid Logic Function 

MAX+PLUS Function 

INV 

EXP 

LS00 

NAND2 

LS02 

NOR2 

LS04 

NOT 

LS08 

AND2 

LS10 

NAND3 

LSI 1 

AND 3 

LS20 

NAND4 

LS21 

AND4 

LS27 

NOR3 

LS28 

NOR2 

LS30 

NAND8 

LS32 

OR2 

LS37 

NAND2 

LS40 

NAND4 

LS74 

DFF2 

LS86 

XOR 

LS126 

TRI 

LS280 

DFF2 

LS386 

XOR 


Viewlogic 

To design logic and create an EDIF file using Viewlogicsoftware, 
the following applications are required: 

Workview (Viewlogic graphics editor) 

EDIFNET2 version 3.02 (Viewlogic EDIF netlist writer) 

Table 4 lists the Viewlogic basic functions that are mapped to 
MAX + PLUS functions. 


Table 4. Viewlogic Libary Mapping File 


Dazix Function 

MAX+PLUS Function 

AND# 

AND# (# = 2, 3, 4, 8) 

ANDNOR22 

2A2NOR2 

BUF 

SOFT 

DAND# 

DAND# (# = 2, 3, 4, 8) 

DELAY 

MCELL 

DOR# 

DOR# (# = 2, 3, 4, 8) 

DXOR# 

DXOR# (# = 2, 3, 4, 8) 

JKFFRE 

JKFFRE 

MUX41 

MUX41 

NAND# 

NAND# (# = 2, 3, 4, 8) 

NOR# 

NOR# (# = 2, 3, 4, 8) 

NOT 

NOT 

OR# 

OR# (# = 2, 3, 4, 8) 

TRIAND# 

TAND# (# = 2, 3, 4, 8) 

TRIBUF 

TRIBUF 

TRINAND# 

TNAND# (# = 2, 3, 4, 8) 

TRINOR# 

TNOR# (# = 2, 3, 4, 8) 

TRINOT 

TRINOT 

TRIOR# 

TOR# (# = 2, 3, 4, 8) 

UBDEC38 

DEC38 

UDFDL 

UDFDL 

UJKFF 

UJKFF 

XNOR2 

XNOR 

XNOR# 

XNOR# (# = 3, 4, 8) 

XOR2 

XOR 

XOR# 

XOR# (# = 3, 4, 8) 
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LMF Support for TTL Macrofunctions 

In addition to the basic gates, LMFs map various Dazix, Mentor 
Graphics, Valid Logic, and ViewlogicTTLmacrofunctions to their 
MAX+PLUS equivalents, as shown in Table 5. 


Table 5. TTL Function Mappings i 


MAX+PLUS 

Dazix 

Mentor Graphics 

Valid Logic 

Viewlogic 

7442 

LS42 

74LS42 

LS42 

74LS42 


DFF2 


7483 


7485 


7491 


7493 


74138 


74139 


74139M 


74151 


74153 


74 

"74 


74157M 


74160 


74161 


74162 


74163 


74174 


74174M 


74181 


74190 


74191 


74194 


74273 


74174M 


74279MD 


74279M 


74280 


74373 


74373M 


74374 


74374M 


74393M 



74LS74A 


74LS83A 


74LS85 


74LS91 


74LS93 


74LS138 



74LS190 

LS190 

74LS191 

LS191 

74LS194A 

LS194A 


74LS181 


74LS190 


74LS191 


74LS194A 


74LS273 
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Custom Library Mapping Files 

Designers can map their commonly used workstation functions to 
MAX + PLUS equivalents by modifying an LMF or creating a new 
one. If no equivalent function currently exists in MAX + PLUS, the 
user can create the function with the MAX + PLUS Graphic Editor 
or Text Editor before mapping the function in an LME Figure 3 
shows an example of this process. 

SNF2EDF Converter 

The SNF2EDF Converter creates an industry-standard level 0 
EDIF file from a MAX+PLUS Simulator Netlist File (SNF). The 
SNF, which is optionally generated during compilation of a MAX 
EPLD design, contains all post-synthesis functional and delay in- 


formationfor the completed design. This design-specific informa- 
tion is also contained in the EDIF output file after conversion so 
that it may be integrated into a workstation environment for simu- 
lation. An optional command file enables the user to customize the 
output EDIF file for various workstation environments by renam- 
ing certain constructs or by changing the EDIF level or keyword 
level (see Figure 4). 

The EDIF output file may have one of two formats. The first for- 
mat expresses all delays with special EDIF property constructs. 
The second expresses combinatorial delays with portdelay con- 
structs and registered delays as pathdelay constructs — a format 
that is especially useful for behavioral simulators. Both formats are 
shown in Figure 5. 


Step 1: Select a workstation function for mapping 


A05 



Step 2: Design an equivalent circuit with the MAX+PLUS Graphic Editor 

CYPRESS_A05 



Step 2: Map the workstation function to the MAX+PLUS function in an LMF 



LIBRARY new_lib 


%User Library Mapping File% 

BEGIN 

FUNCTION MAX_A05 (A_IN # B_IN, C_IN) 
RETURNS ( Z_OUT ) 

FUNCTION "AO 5" ("A", "B", "C") 

RETURNS ( " Z " ) 

END 


Figure 3. Creating a Library Mapping File 
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Figure 4. SNF2EDF Block Diagram 


Format 1: Delays expressed with property constructs 

(instance xor2_5 
(viewRef viewl 
(cellRef X0R2 

(property TPD(integer 20) (unit TIME))) 


Format 2: Delays expressed with portdelay and pathdelay constructs 

(instance xor2_5 
(viewRef viewl 
(cellRef XOR2 
(portlnstance &1 
(port Del ay 

(derivation CALCULATED 
(delay (e 20 - 10) ) ) ) ) 


Figure 5. EDIF File Formats 


System Requirements 

• IBM PC- AT or compatible computers; IBM PS/2 modesl 50, 
60, 70, or 80 

• MS - DOS version 3 . 1 or later version 

• 640 Kbytes of RAM 

• 1 Mbyte of expanded memory compatible with version 3.2 or a 
later version of the Lotus/Intel/Microsoft Expanded Memory 
Specification 

• EGA, V GA, or Hercules Monochrome display 

• 20-Mbyte hard disk drive 

• 1.2-Mbyte 5 Vi" or 1.44-Mbyte 3 Vi" floppy disk drive 

• MAX+ PLUS version 2.01 or a later version 

• Workstation-PC network hardware and software with the abil- 
ity to transfer ASCII files 


Package Contents 

• Floppy diskettes containing all PLS — EDIF programs and files 
for both PC- AT and PS/2 platforms 

— EDF2CNF Converter 

— SNF2EDFConverter 

— Library Mapping Files for Dazix, Mentor Graphics, Valid 
Logic, and Viewlogic 

— MAX + PLUS macrofunctions for Dazix, Mentor Graphics, 
Valid Logic, and Viewlogiclibraries 

— Example files 

• Documentation 


Document#: 38-00144 
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Features 

• Unified development system for Multi- 
ple Array Matrix (MAX®) CY7C340 
EPLDs plus compiler support for all 
Altera Classic, Max 5000, Max 7000, 
and STG EPLDs 

• Microsoft Windows version 3.0 to pro- 
vide graphical user interface, 
multi-tasking abilities, efficient 
memory management, and extensive 
printer and plotter support 

• Hierarchical design entry methods for 
graphical, textual, and waveform de- 
signs 

— Graphic Editor for schematic 
designs 

— Text Editor for Text Design Files 
(TDFs) in the Advanced Hardware 
Description Language (AHDL) will 
support state machines, Boolean 
equations, truth tables, arithmetic, 
and relational operations 
— Waveform Editor for waveform 
entry to define logic and view 
simulation results 

• Logic synthesis and minimization for 
quick and efficient processing 

• Automatic error location for AHDL 
text files and schematics 

• Interactive Simulator with probe as- 
signments for internal nodes 


• Multichip partitioning to divide large 
designs into multiple EPLDs 

• Library of 7400 series TTL and bus 
macrofunctions optimized for MAX 
architecture 

• Bidirectional EDIF 2 0 0 netlist inter- 
face compatible with a variety of CAE 
schematic capture and simulation 
tools 

• Runs on IBM PC/AT®, PS/2® or com- 
patible machines 

Description 

The MAX+PLUS II programmable logic 
development system is a unified CAE sys- 
tem for designing logic with Cypress’s 
CY7C340 family of EPLDs ( Figure 1). 
MAX + PLUS II includes design entry, de- 
sign processing, timing simulation, and de- 
vice programming support. MAX+PLUS 
II runs on IBM PS/2, PC- AT, or compatible 
machines, and provides tools to quickly 
and efficiently create and verify complex 
logicdesigns. 

The MAX+PLUS II software compiles de- 
signs for MAX EPLDs in minutes. De- 
signs may be entered with a variety of de- 
sign entry mechanisms. MAX+PLUS II 
supportshierarchical entry of Graphic De- 
sign Files (GDFs) with the MAX+PLUS 
II Graphic Editor, Text Design Files 
(TDFs) with the Advanced Hardware 


MAX+PLUS® II 
Design System 

Description Language (AHDL), and wa- 
veforms with the Waveform Editor. The 
Graphic Editor offers advanced features 
such as multiple hierarchy levels, symbol 
editing, and a library of 7400 series devices 
as well as basic SSI gates. AHDL designs 
may be mixed into any level of the hierar- 
chy or used on a standalone basis. AHDL 
is tailored especially for EPLD designs and 
includes support for complex Boolean and 
arithmetic functions, relational compari- 
sons, multiple hierarchy levels, state ma- 
chines with automatic state variable as- 
signment, truth tables, and function calls. 

MAX+PLUS II includes a sophisticated 
compiler that uses advanced logic synthe- 
sis and minimization techniques in con- 
junction with heuristic fitting rules to effi- 
ciently place designs within MAX EPLDs. 
A programming file created by the compil- 
er is then used by MAX+PLUS II to pro- 
gram MAX devices. 

MAX+PLUS II features multichip parti- 
tioning that automatically splits large de- 
signs into multiple EPLDs, allowing the 
user to create large system-level designs. 
The partitioner lets the user specify speed- 
critical path for optimum EPLD selection 
and design placement. 

Simulationsmay be performed with a pow- 
erful, event-driven timing simulator. The 
MAX+PLUS II Simulator interactively 



MAX and MAX+PLUS II are registered trademarks of Altera Corporation. 

IBM PC/AT and PS/2 are registered trademarks of International Business Machines Corporation. 
QP2-MAX and QuickPro II are trademarks of Cypress Semiconductor Corporation. 
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displays timing results in the MAX+PLUS II Waveform Editor. 
Hardcopy table and waveform output is also available. With the 
Waveform Editor, input vector waveforms maybe entered, modi- 
fied, grouped, and ungrouped, and simulation errors may be 
viewed. In addition, the Waveform Editor compares simulation 
runs and highlights the differences. 

The integrated structure of MAX+PLUS II provides features such 
as automatic error location and delay prediction. If a design con- 
tains an error in either a schematic or a text file, MAX+PLUS II 
flags the error and takes the user to the actual location of the error 
in the original schematic or text file. The designer uses the Clip- 
board to quickly copy design information from one editor to anoth- 
er. In addition, propagation delays of critical paths may be deter- 
mined in both the Graphic and Text Editors with the delay 
predictor. After the source and destination nodes are tagged, the 
shortest and longest timing delays are calculated. 

MAX+PLUS II provides a seamless design framework using a 
consistent graphical user interface throughout. This framework 
simplifies all stages of the design cycle: design entry, processing, 
verification, and programming. In addition, MAX+PLUS II offers 
extensive, context-sensitive online help to aid the user. 

Design Entry 

MAX+PLUS II supports three hierarchical design entry mecha- 
nisms: (1) the Graphic Editor is used to enter schematic designs; 
(2) the Text Editor is used to enter Text Design Files (TDFs) in the 
Advanced Hardware Description Language (AHDL); and (3) the 
Waveform Editor is used to enter waveforms to define logic. These 
design entry methods can be freely mixed within a single project, 
allowingthe designer to specify each logic block in the most appro- 
priate format. In addition, EDIF 2 0 0 netlists with popular CAE 
schematic tools such as ORCAD, Viewlogic, FutureNet, Mentor 
Graphics or Valid Logic are easily imported into MAX+PLUS II. 

Graphic Editor 

The Graphic Editor provides a mouse-driven, multi-windowed en- 
vironment in which commands are entered with pop-up menus or 
simplekeystrokes. The Hierarchy Display window lists allschemat- 
ics used in a design. The designer navigates the hierarchy by plac- 
ing the cursor on the name of the design to be edited and clicking 
the left mouse button. The Total View window shows the entire de- 
sign. The Error Report window lists all warnings and errors in the 
compiled design; selecting an error with the cursor highlights the 
problem node and symbol. A design is edited in the main area, 
which may be enlarged by closing the auxiliary windows. 

When entering a design, the user may choose from a library of over 
300 7400 series and special-purpose macrofunctions that are all 
optimized for MAX architecture. In addition, the designer may 
create custom functions that can be used in any MAX+PLUS II 
design. 

To take advantage of the hierarchy features, the user first saves the 
entered design so the Graphic Editor can automatically create a 
symbol representing the design. This symbol may be used in a high- 
er-level schematic or in another design. It may also be modified 
with the Symbol Editor. 

The Graphics Editor offers many advanced schematic entry and 
debugging features. For example, probes can be entered into the 
schematic so a specific net (e.g., flip-flops, logic outputs) can be 
easily viewed during simulation; critical paths can be specified in 
the schematic; and obj ects can be quickly moved with tag-and-drag 
editing. Lines stay connected with orthogonal rubberbanding. De- 
signers can also group nodes into buses, quickly locate source and 


destination of nets, and use the search-and-replace to make 
changesto the net name. A design may be printed on an Epson FX- 
compatible printer, or plotted on an HP- or Houston Instru- 
ments - compatibleplotter. 

Symbol Editor 

The MAX+PLUS II Symbol Editor enables the designer to create 
or modify a custom symbol representing a GDF or TDF. It is also 
possible to modify input and output pin placement of an automati- 
cally generated symbol. 

The created symbol represents a lower-level design, described by a 
GDF or TDF. The lower-level design represented by the symbol 
may be displayed with a single command that invokes either the 
Graphic Editor for schematics or the Text Editor for AHDL de- 
signs. 

AHDL 

The Advanced Hardware Description Language (AHDL) is a 
high-level, modular language used to create logic designs for MAX 
EPLDs. It is completely integrated into MAX+PLUS II, so 
AHDL files maybe created, edited, compiled, simulated, and pro- 
grammed from within MAX + PLUS II. 

AHDL provides support for state machine, truth tables, and Bool- 
ean equations, as well as arithmetic and relational operations. 
AHDLis hierarchical, which allows frequently used functions such 
as TTL and bus macrofunctions to be incorporated in a design. 
AHDL supports complex arithmetic and relational operations, 
such as addition, subtraction, equality, and magnitude compari- 
sons, with the logic functions automatically generated. Standard 
Boolean functions, including AND, OR, NAND, NOR, XOR, and 
XNOR are also included. Groups are fully supported so operations 
may be performed on groups as well as on single variables. AHDL 
also allows the designer to specify the location of nodes within 
MAX EPLDs. Together, these features enable complex designs to 
be implemented in a concise, high-level description. 

Text Editor 

The MAX+PLUS II Text Editor enables the user to view and edit 
text files within the MAX+PLUS II environment. Any ASCII text 
file, including Vector Files, Table Files, Report Files, and AHDL 
Text Design Files (TDFs) may be viewed and edited without having 
to exit to DOS. 

The Text Editor parallels the Graphic Editor’s menu structure. It 
has a Hierarchy Display and a Total View window for moving 
through the hierarchy levels and around the design. It includes au- 
tomatic error location, hierarchy traversal, global search-and-re- 
place, and multiple fonts. If an error is found in a TDF during com- 
pilation, the Text Editor is automatically invoked and the line of 
AHDLcode where the error occurred is highlighted. In addition, a 
design may use both text and graphic files. As the designer tra- 
verses the hierarchy, the Text Editor is invoked for text files, and 
the Graphic Editor is invoked for schematics. 

Waveform Editor 

The MAX+PLUS II Waveform Editor provides a mouse-driven 
environment in which waveform algorithms automatically gener- 
ate logic from user-defined input and output waveforms. It also 
functions as a logic analyzer, enabling the user to observe simula- 
tion results. 

Simulated waveforms may be viewed and manipulated at multiple 
zoom levels. Nodes may be added, deleted, and combined into 
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buses, which may contain up to 32 signals represented in binary, oc- 
tal, decimal, or hexadecimal format. Logical operators may also be 
performed on pairs of waveforms, so that waveforms may be in- 
verted, ORed, ANDed, or XORed together. 

The Waveform Editor includes sophisticated editing features to 
define and modify input vectors. Input waveforms are created with 
the mouse and familiar text editing commands. Waveforms maybe 
copied, patterns may be repeated, and blocks may be moved and 
copied. For example, all or part of a waveform may be contracted 
to simulate the increase in clock frequency. 

The WaveformEditor also compares and highlights the difference 
between two different simulations. A user may simulate a design, 
observe and edit the results, and then resimulate the design, and 
the Waveform Editor will show the results superimposed upon 
each other to highlight the differences. 

Symbol Libraries 

The library provided with MAX + PLU S II contains the most com- 
monly used 7400 series devices such as counters, decoders, encod- 
ers, shift registers, flip-flops, latches, and multipliers, as well as spe- 
cial bus macrofunctions, all of which increase design productivity. 
Because of the flexible architecture of MAX EPLDs (that includes 
asynchronous preset and clear), true TTL device emulation is 
achieved. Cypress also provides special-purpose bus macrofunc- 
tions for designs that use buses. All macrofunctions have been opti- 
mized to maximize speed and utilization. 

EDIF Support 

MAX+PLUS II software supports bidirectional EDIF 2 0 0 net- 
lists, providing a convenient way to import popular CAEschematic 
capture and simulation tools. The Library Mapping Files (LMFs) 
of MAX+PLUS II converts EDIF 2 0 0 netlists into equivalent 
primativesand macrofunctions. Users can create their own LMFs 
to map any CAE software library. MAX+PLUS II then automati- 
cally generates a symbol from a translated EDIF file, so that the 
file can be directly incorporated into a MAX+PLUS II schematic 
or AHDL design. EDIF netlists can also be exported to the popu- 
lar simulation tool of the user’s choice. The netlist contains all post- 
synthesisfunction and delay information for the completed design. 

Design Processing 

The MAX+PLUS II Compiler processes MAX designs. The Com- 
piler offers options that speed the processing and analysis of a de- 
sign. The user can set the degree of detail of the Report File and 
the maximum number of errors generated. In addition, the user 
may specify for which MAX EPLD the compiler should target the 
design and select whether or not to extract a netlist file for simula- 
tion. 

The Compiler compiles a design in increments. If a design has been 
previouslyprocessed, only the portion of the design that has been 
changed is re-extracted, which decreases the compilation time. 
This “Make” facility is an automatic feature of the Compile com- 
mand. 

The first module of the Compiler, the Compiler Netlist Extractor, 
extracts the netlist that is used to define the design from each file. 
At this time, design rules are checked for any errors. If errors are 
found, the Graphic Editor is invoked when the error appears in a 
GDF, and the Text Editor is invoked when the error appears in a 
TDF. The Error Report window in both editors highlights the loca- 
tion of the error. A successfully extracted design is built into a data- 
base to be used by the Logic Synthesizer. 

The Logic Synthesizer module translates and optimizes the user- 
defined logic for the MAX architecture. Any unused logic within 


the design is automatically removed. The Logic Synthesizer uses 
expert system synthesis rules to factor and map logic within the 
multilevel MAX architecture. It then chooses the approach that 
ensures the most efficient use of silicon resources. 

The next module, the Fitter, uses heuristic rules to optimally place 
the synthesized design into the chosen MAX EPLD. For MAX de- 
vices that have a Programmable Interconnect Array (PIA),theFit- 
ter also routes the signals across this interconnect structure, so the 
designerdoesn’t have to worry about placement and routing issues. 
A Report File (.RPT) is issued by the Fitter, which shows design 
implementationas well as any unused resources in the EPLD. The 
designer can then determine how much additional logic may be 
placed in the EPLD. 

For large system-level designs, the logic design is broken up into 
multiple EPLDs of the same family. The designer does not have to 
manually split a large design into many smaller designs. The user 
can control the design’s partitioning at the source level by specify- 
ing chip assignments to flip-flops and pins. 

A Simulator Netlist File (.SNF) may be extracted from the com- 
piled design by the Simulator Netlist Extractor if simulation is de- 
sired. Finally, the Assembler creates a Programmer Object File 
(.POF) from the compiled design. This file is used with the 
QP2-MAX programming hardware to program the desired 
CY7C340 family member. 

Delay Prediction and Probes 

MAX + PLUS II includes powerful analysis tools to verify and ana- 
lyze the completed design. Delay analysis with the delay predictor 
may be performed interactively in the Graphic Editor, or in the 
Simulator. The Simulator is interactive and event-driven, yielding 
true timing and functional characteristics of the compiled design. 

The delay predictor provides instant feedback about the timing of 
the processed design. After selecting the start point and end point 
of a path, the designer may determine the shortest and longest 
propagationdelays of speed-critical paths. 

Also, a designer may use probes to mark internal nodes in a design. 
The designer may enter a probe by placing the cursor on any node 
in a graphic design, selecting the SPE (Symbol:Probe:Enter) com- 
mand, and then entering a unique name to define the probe. This 
name may then be used in the Graphic Editor, Simulator, and 
Waveform Editor to reference that node, so that lengthy hierarchi- 
cal path names are avoided. 

Simulator 

The MAX+PLUS II Simulator uses the virtual memory of Win- 
dows 3.0 to run simulations of large, multichip EPLDs. 

Input stimuli can be defined with a straightforward vector input 
language, or waveforms can be directly drawn using the Waveform 
Editor. Outputs may also be viewed in the Waveform Editor, or 
hardcopy table and waveform files may be printed. 

The Simulator uses the Simulator Netlist File (SNF) extracted 
from the compiled design to perform timing simulation with 
1/10-nanosecond resolution. A Command File may be used for 
batch operation, or commands maybe entered interactively. Simu- 
lator commands allow the user to halt the simulation dependent on 
user-defined conditions, to force and group nodes, and perform 
AC detection. 

If flip-flop set-up or hold times have been violated, the Simulator 
warns the user. In addition, the minimum pulse width and period 
of oscillation may be defined. If a pulse is shorter than the mini- 
mum pulse width specified, or if a node oscillates for longer than 
the specified time, the Simulator issues a warning. 
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MAX+PLUS II Timing Analyzer (MTA) 

The MAX+PLUS II Timing Analyzer (MTA) provides user-confi- 
gurable reports that assist the designer in analyzing critical delay 
paths, set-up and hold timing, and overall system performance of 
any MAX EPLD design. Critical paths identified by these reports 
may be displayed and highlighted. 

Timing delays between multiple source and destination nodes may 
be calculated, thus creating a connection matrix giving the shortest 
and longest delay paths between all source and destination nodes 
specified. Or, the designer may specify that the detailed paths and 
delays between specific sources and destinations be shown. 

The set-up/hold option provides set-up and hold requirements at 
the device pins for all pins that feed the D, CLK, or ENABLE in- 
puts of flip-flops and latches. Critical source nodes may be speci- 
fied individually, or set-up and hold at all pins may be calculated. 
This information is then displayed in a table, one set of set-up and 
hold times per flip-flop/latch. 

The MTA also allows the user to print a complete list of all accessi- 
ble nodes in a design; i.e., all nodes that may be displayed during 
simulation or delay prediction. 

All MTA options may be listed in an MTA command file. With this 
file, the user may specify all information needed to configure the 
output. 

SNF2GDF Converter 

SNF2GDF converts the SNF into logic schematics represented 
with basic gates and flip-flop elements. It uses the SNF’s delay and 
connection information and creates a series of schematics fully an- 
notated with propagation delay and set-up and hold information at 
each logic gate. Certain speed paths of a design may be specified 
for conversion, so the user may graphically analyze only the paths 
consideredcritical. 

If State Machine or Boolean Equation design entry is used, 
SNF2GDF shows how the high-level description has been synthe- 
sized and placed into the MAX architecture. 


System Requirements 

Minimum System Configuration 

IBM PS/2 model 70 or higher, PC/AT or compatible 
80386-based computer. 

PC-DOS version 3.1 or higher. 

4 Mbytes RAM. 

Microsoft Windows version 3.0. 

Microsoft Windows -compatible graphics card and monitor. 
EGA, VGA or Hercules monochrome display. 

20-MB hard disk drive. 

1.2-MB 5 l A" or 1.44-MB 3Vi" floppy disk drive. 

3-buttonserialportmousecompatiblewithMicrosoft Windows 
3.0. 

Parallel port. 

Recommended System Configuration 

IBM PS/2 model 70 or higher, or compatible 386-based com- 
puter. 

PC-DOS version 3.3 or higher. 

4 Mbytes of RAM plus 10 Mbytes of expanded memory with 
LIM 3.2-compatible EMS driver. 

Microsoft Windows version 3.0. 

VGA graphics display. 

20-MB hard disk drive. 

1.2-MB 5 W' or 1.44-MB IVi" floppy disk drive. 

3-buttonserialportmousecompatiblewithMicrosoft Windows 
3.0. 

Parallel port. 


Device Programming 

PLDS-MAX contains the basic hardware and software for pro- 
gramming the CY7C340 MAX EPLD family. Adapters are in- 
cluded for programming the CY7C344 (DIP and PLCC) and 
CY7C342 (PLCC) devices. Additional adapters supporting other 
MAX devices may be purchased separately. MAX+PLUS II pro- 
gramming software drives the QP2- MAX programming hard- 
ware. The designer can use MAX+PLUS II to program and verify 
CY7C340 MAX EPLDs. If the security bit of the device is not set 
to ON, the designer may also read the contents of a MAX device 
and use this information to program additional devices. 


Ordering Information 

CY3220 MAX+PLUS II System including: 

CY3221 MAX+PLUS II software, manuals 
and key. 

CY3202 QP2-MAX PLD programmer with 
CY3342 & CY3344 adapters. 

Device Adapters 

CY3340 Adapter for CY7C341 in PLCC packages. 
CY3340R Adapter for CY7C341 in PGApackages. 

CY 3342 Adapter for CY7C342 in PLCC packages. 
CY3342R Adapter for CY7C342 in PGA packages. 
CY3342F Adapter for CY7C342 in Flatpack (TMB) packages. 
CY3344 Adapterfor CY7C344 in DIP and PLCC packages. 
CY33435 Adapter for CY7C343 in DIP and PLCC packages. 
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Features 

• Combined PROM, PLD, and EPROM Programmer 

• Programs all Cypress CMOS & ECL PLDs and PROMs 

• Easy-to-use, menu-driven software 

• New device and feature updates via floppy disk and adapters 

• Plugs into standard IBM PC® parallel port — no need to use 
up a bus slot 

• Compatible with IBM PC/AT®, PS/2®, and compatible com- 
puters 

• Programs 20-, 24-, 28-, 32-, 40-, 44-, and 68-pin Cypress 
PLDs and PROMs via device adapters 

• Modular design with adapter bus for future device support 
and future feature enhancements 

• Comprehensive self-test and automatic calibration software 

• Supports Vmargin verification for a higher degree of device 
reliability 

Description 

QuickPro II is Cypress’s second-generation QuickPro PLD and 
PROM device programmer. It incorporates new architectural fea- 
tures that enable it to handle all current and future devices through 
a 96-pin universal bus connector. The QuickPro II hardware can be 
installed on any IBM PC/AT- or PS/2-compatible computer by sim- 
ply plugging into a standard parallel port. The software communi- 
cates with the QuickPro II electronics via this parallel port and uti- 
lizes intelligent programming algorithms to minimize device 
programming time. 

The QuickPro II architecture and feature set were dictated by the 
needs of Cypress’s new-generation PLDs and PROMs. Many of 
these devices offer very high performance and complexity with 
large numbers of pins. To meet these needs, the QuickPro II uti- 
lizes flexible pin electronics, a universal adapter bus and a carefully 
engineered system design that minimizes electrical noise. Pin elec- 
tronics are located as close as possible to the device being pro- 
grammed. In addition to the Vpp and Vcc voltage sources needed 
to program parts, the QuickPro II incorporates a Vmargin voltage 
source for measuring the relative programming margins to which a 
device has been programmed and a Vref voltage source for doing 
self-testing and calibration. 

For PLDs, QuickPro II uses the JEDEC standard data format, so 
present and future design tools such as PLD ToolKit®, ABEL®, 
CUPL®, and PALASM® can be used. QuickPro II reads Intellec 
86®, Motorola S, TEK and space format files. It also reads and 
writes PROM PC DOS binary files for use with assemblers and 
compilers. QuickPro II is a low-cost, full-feature programming/ver- 
ification system with a flexible and extendible architecture. The 
user interface software is menu-driven with complete on-screen ex- 
planations. 

Technical Information 

Size 

The QuickPro II base unit is approximately 10 1/2" x 8 1/2" x 1". 
Individual device family adapters vary in size from 5" x 3" to 6" x 


6". The parallel port cable and AC power adapter cable are both 
approximately 6' in length. 

Power 

AC Power Adapter: 17 VAC @ 500 mA 

Device Adapters 

Device adapters are external modules with various pin and socket 
configurations. Each adapter plugs into the QuickPro II bus con- 
nector and maps the pins of particular devices and packages to the 
pin electronics resources available at the connector. Each adapter 
has at least one LED that indicates when power is being applied to 
the socket. In addition to these device adapters, package adapters 
are also used to accommodate the various package options avail- 
able for PLDs and PROMs. 

Memory 

640K of total memory is necessary to operate the QuickPro II soft- 
ware. 

Devices Supported 

QuickPro II hardware and software supports the programming and 
verification of all Cypress and Aspen PLDs and PROMs. 

Ordering Information 

CY3300 QuickPro II system including: 

CY3301 QuickPro II base unit 

CY3302 QuickPro II parallel port cable 

CY3303 QuickPro II AC power adapter 

CY3304 QuickPro II software (disk & manual) 

CY3202 QP2-MAX version of QuickPro II for 

PLDS-MAX+PLUS design tool that consists of 
the CY3300 system and the CY3342 and CY3344 
adapters. 

International versions (220V) of the CY3300 and the CY3202 are 
also available. 

Device Adapters 

CY3320 Adapter for all Cypress 20-, 24-, 28-, and 32-pin 

devices excluding the MAX parts. Contains 
20-, 24, and 28- pin DIP sockets (package 
adapters required for 32-pin devices). 

CY3342 Adapter for the CY7C342— PLCC 

CY3342R Adapter for the CY7C342— PGA 

CY3342F Adapter for the CY7C342— Flatpack 

CY3340 Adapter for the CY7C341— PLCC 

CY3340R Adapter for the CY7C341— PGA 

CY3344 Adapter for the CY7C344— PLCC & DIP 

CY33435 Adapter for the CY7C343— PLCC & DIP 
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Package Adapters 

Package adapters are used with the CY3320 generic device pro- 
gramming adapter on the QuickPro II in order to accommodate 
Cypress’s wide variety of device packaging options. The package 
adapters used with devices having 28 native pins on the QuickPro 
II are the same as those used on the original QuickPro®. The num- 
ber of native pins that a device has refers to the number of actual 
signal, power and ground pins used — excluding any N/C (No Con- 
nects) in a particular package. All devices are programmed in the 

Devices with 20 native pins 

CY3005 20-pin LCC - Package codes L61 and Q61 - All devices 
CY3007 20-pin PLCC - Package code J61 - All devices 

CY3031 20-pin SOJ - Package code V5 - All devices 

CY3021 20-pin Cerpack - Package code K71 

Devices with 24 native pins 

CY3004A 28-pin LCC (22V10, CG7C323, CG7C324) 

CY3004B 28-pin LCC (7C225, 7C235, 7C245, 7C261/3/4, 7C281/2, 7C291/2, 7C245, 7C291A/2A/3A) 

CY3010 28-pin LCC (20G10, 20RA10) 

CY3006A 28-pin PLCC and HLCC (22V10, CG7C323, CG7C324) 

CY3006B 28-pin PLCC and HLCC (7C225, 7C235, 7C245, 7C261/3/4, 7C281/2, 7C291/2, 7C245, 7C291A/2A/3A) 

CY3011 28-pin PLCC and HLCC (20G10, 20RA10) 

CY3019 24-pin Cerpack - Package codes K73, T73 - All devices 

CY3030 24-pin SOIC - Package code S 13 - All devices 

Devices with 28 native pins 

CY3008 28-pin LCC - Package codes L64 and Q64 - All devices 
CY3009 28-pin PLCC and HLCC - Package codes J64 and H64 - All devices 
CY3014 28-pin SOIC - Package code S21 - All devices 
CY3022 28-pin SOJ - Package code V21 - All devices 
CY3020 28-pin Cerpack - Package codes K74, T74 - All devices 
CY3017 32-pin rectangular LCC (7C251/4) 

CY3024 32-pin rectangular LCC (7C266, 7C271/4, 7C277, 7C279, 7C286) 

CY3026 32-pin DIP (7C289) 

CY3027 32-pin rectangular LCC (7C285, 7C287) 

CY3029 32-pin rectangular LCC (7C289) 

Document#: 38-00129-B 

QuickPro, QuickPro II, and PLD ToolKit are trademarks of Cypress Semiconductor Corporation. 

IBM PC, PC/AT, and PS/2 are registered trademarks of International Business Machines Corporation. 

ABEL is a registered trademark of Data I/O Corporation. 

CUPL is a registered trademark of Assisted Technology. 

PALASM is a registered trademark of Monolithic Memories Inc. 

Intellec 86 is a trademark of Intel Corporation. 


CY3320 adapter s DIP socket having the same number of pms as 
the native pins on the device. Therefore, a 22V10 is programmed in 
the 24-pin DIP socket, regardless of whether it is in a DIP package 
or a PLCC package, even though the PLCC package has 28 pins (4 
are N/Cs). A package adapter between the 28-pin PLCC and the 
24-pin DIP sockets is used to accomplish this. The following list 
summarizes the package adapters used with the CY3320 adapter 
on the QuickPro II. 
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Quality, Reliability, and Process Flows 


Corporate Views on Quality and Reliability 

Cypress believes in product excellence. Excellence can only be de- 
fined by how the users perceive both our product quality and reli- 
ability. If you, the user, are not satisfied with every device that is 
shipped, then product excellence has not been achieved. 

Product excellence does not occur by following the industry 
norms. It begins by being better than one’s competitors, with bet- 
ter designs, processes, controls and materials. Therefore, product 
quality and reliability are built into every Cypress product from 
the start. 

Some of the techniques used to insure product excellence are the 
following: 

• Product Reliability is built into every product design, starting 
from the initial design conception. 

• Product Quality is built into every step of the manufacturing 
process through stringent inspections of incoming materials 
and conformance checks after critical process steps. 

• Stringent inspections and reliability conformance checks are 
done on finished product to insure the finished product quali- 
ty requirements are met. 

• Field data test results are encouraged and tracked so that 
accelerated testing can be correlated to actual use experi- 
ences. 

Product Assurance Documents 


5. JAN qualified product; Military operating range: - 55° C to 
+ 125°C, electrically tested per MIL-M-38510J slash sheet re- 
quirements. 

Categories 1, 2, and 3 are available on all products offered by Cy- 
press Semiconductor. Categories 4 and 5 are offered on a more 
limited basis, dependent upon the specific part type in question. 

Commercial Product Assurance Categories 

Commercial grade devices are offered with two different classes of 
product assurance. Every device shipped, as a minimum, meets 
the processing and screening requirements of level 1. 

Level 1: For commercial or industrial systems where the de- 
mand for quality and reliability is high, but where field 
service and device replacement can be reasonably ac- 
complished. 

Level 2: For enhanced reliability applications and commercial 
or industrial systems where maintenance is difficult 
and/or expensive and reliability is paramount. 

Devices are upgraded from Level 1 to Level 2 by addi- 
tional testing and a bum-in to MIL-STD-883D, Meth- 
od 1015. 

Tables 1 and 2 list the 100% screening and quality conformance 
testing performed by Cypress Semiconductor in order to meet re- 
quirements of these programs. 


Cypress Semiconductor uses MIL-STD-883D and MIL-M- 

385 10J as baseline documents to determine our Test Methods, 

Procedures and General Specifications for semiconductors. 

Customers using our commercial and industrial grade product re- 
ceive the benefit of a military patterned process flow at no addi- 
tional charge. 

Product Testing Categories 

Five different testing categories are offered by Cypress: 

1. Commercial operating range product: 0°C to +70°C. 

2. Industrial operating range product: - 40° C to +85° C. 

3. Military Grade product processed to MIL-STD-883D; Military 
operating range: - 55° C to + 125°C. 

4. SMD (Standardized Military Drawing) approved product: Mili- 
tary operating range: - 55 ° C to + 125 ° C, electrically tested per 
the applicable Military Drawing. 


Military Product Assurance Categories 


Cypress’s Military Grade components and SMD products are pro- 
cessed per MIL-STD-883D using methods 5004 and 5005 to de- 
fine our screening and quality conformance procedures. The pro- 
cessing performed by Cypress results in a product that meets the 
class B screening requirements as called out by these methods. Ev- 
ery device shipped, as a minimum, meets these requirements. 

JAN, SMD, and Military Grade devices supplied by Cypress are 
processed for applications where maintenance is difficult or ex- 
pensive and reliability is paramount. Tables 3 through 7 list the 
screening and quality conformance testing that is performed in or- 
der to meet the processing requirements required by MIL- 
STD-883D and MIL-M-38510J. 
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Table 1. Cypress Commercial and Industrial Product Screening Flows — Components 




Product Temperature Ranges 



Commercial 0°C to +70°C; Industrial -40°C to +85°C 



Level 1 

Level 2 

Screen 

MIL-STD-883D Method 

Plastic 

Hermetic 

Plastic 

Hermetic 

Visual/Mechanical 






• Internal Visual 

2010 

0.4% AQL 

100% 

0.4% AQL 

100% 

• Hermeticity 

— Fine Leak 
- Gross Leak 

1014, Cond A or B (sample) 
1014, Cond C 

Does Not Apply 
Does Not Apply 

LTPD = 5 
100% 

Does Not Apply 
Does Not Apply 

LTPD = 5 
100% 

Burn-in 






• Pre-Burn-in Electrical 

Per Device Specification 

Does Not Apply 

Does Not Apply 


100% 

• Burn-in 

Per Cypress Specification 

Does Not Apply 

Does Not Apply 

100%w 

100%^] 

• Post-Burn-in Electrical 

Per Device Specification 

Does Not Apply 

Does Not Apply 

100% 

100% 

• Percent Defective 
Allowable (PDA) 


Does Not Apply 

Does Not Apply 

5% (max)! 2 ] 

5% (max)! 2 i 

Final Electrical 

Per Device Specification 





• Static (DC), Functional, 
and Switching (AC) Tests 

1. At 25° C and Power 
Supplies Extremes 

Not Performed 

Not Performed 

100%C 1 3 

100%['] 


2. At Hot Temperature and 
Power Supply Extremes 

100% 

100% 

100% 

100% 

Cypress Quality 

Lot Acceptance 






• External Visual 

2009 

Note 3 

Note 3 


Note 3 

• Final Electrical 
Conformance 

Cypress Method 17-00064 

Note 3 

Note 3 


Note 3 


Table 2. Cypress Commercial and Industrial Product Screening Flows — Modules 




Product Temperature Ranges 



Commercial 0°C to +70°C; Industrial -40°C to +85°C 

Screen 

MIL-STD-883D Method 

Level 1 

Level 2 

Burn-in 




• Pre-Burn-in Electrical 

Per Device Specification 

Does Not Apply 

100% 

• Burn-in 

1015 

Does Not Apply 

100% 

• Post-Burn-in Electrical 

Per Device Specification 

Does Not Apply 

100% 

• Percent Defective 
Allowable (PDA) 


Does Not Apply 

15% 

Final Electrical 

Per Device Specification 



• Static (DC), Functional, 
and Switching (AC) Tests 

1. At 25° C and Power 
Supply Extremes 

2. At Hot Temperature and 
Power Supply Extremes 

Not Performed 

100% 

100% 

100% 

Cypress Quality 

Lot Acceptance 

• External Visual 

2009 

Per Cypress Module Specification 

Per Cypress Module Specification 

• Final Electrical 
Conformance 

Cypress Method 17-00064 

Note 3 

Note 3 


Notes: 

1. Burn-in is performed as a standard for 12 hours at 150°C. 3. Lot acceptance testing is performed on every lot to guarantee 

2. Electrical Test is performed after burn-in. Results of this are used 200 PPM average outgoing quality, 

to determine PDA percentage. 
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Table 3. Cypress JAN/SMD/Military Grade Product Screening Flows for Class B 



Screening Per 

Method 5004 of 
MIL-STD-883D 

Product Temperature Ranges — 55 c 

C to +125°C 

Screen 

JAN 

SMD/Military 
Grade Product 

Military Grade 
Module 

Visual/Mechanical 


wmssm 



• Internal Visual 

Method 2010, Cond B 

1 1 

100% 

N/A 

• Temperature Cycling 

Method 1010, Cond C, (10 cycles) 


100% 

Optional 

• Constant Acceleration 

Method 2001, Cond E (Min.), 

Y1 Orientation Only 


100% 

N/A 

• Hermeticity: 

— Fine Leak 
— Gross Leak 

Method 1014, Cond A or B 
Method 1014, Cond C 

100% 

100% 

100% 

100% 

N/A 

N/A 

Burn-in 





• Pre-Burn-in Electrical 
Parameters 

Per Applicable Device 
Specification 

100% 

100% 

100% 

• Bum-in Test 

Method 1015, Cond D, 

160 Hrs at 125 °C Min. or 

80 Hrs at 150°C 

100% 

100% 

100% 

(48 Hours at 125 °C) 

• Post-Burn-in Electrical 
Parameters 

Per Applicable Device 
Specification 

100% 

100% 

100% 

• Percent Defective 
Allowable (PDA) 

Maximum PDA, for All Lots 

5% 

5% 

10% 

Final Electrical Tests 





• Static Tests 

Method 5005 

Subgroups 1, 2, and 3 

100% Test to 
Slash Sheet 

100% Test to 
Applicable Device 
Specification 

100% Test to 
Applicable 
Specification 

• Functional Tests 

Method 5005 

Subgroups 7, 8A, and 8B 

100% Test to 
Slash Sheet 

100% Test to 
Applicable Device 
Specification 

100% Test to 
Applicable 
Specification 

• Switching 

Method 5005 

Subgroups 9, 10, and 11 

100% Test to 
Slash Sheet 

100% Test to 
Applicable Device 
Specification 

100% Test to 
Applicable 
Specification 

Quality Conformance Tests 

• Group At 4 ! 

• Group B 

Method 5005, see 

Sample 

Sample 

Sample 

Sample 

Sample 

Sample 

• Group Ct 5 ] 

Tables 4 - 7 for details 

Sample 

Sample 

Sample 

• Group Dt 5 ] 


Sample 

Sample 

Sample 

External Visual 

Method 2009 

100% 

100% 

100% 


Notes: 

4. Group A subgroups tested for SMD/Military Grade products are 1, 2, 5. Group C and D end-point electrical tests for SMD/Military Grade 

3, 7, 8A, 8B, 9, 10, 11, or per JAN Slash Sheet. products are performed to Group A subgroups 1, 2, 3, 7, 8A, 8B, 9, 10, 

11, or per JAN Slash Sheet. 


14-3 


QUALITY 



























Quality, Reliability and Process Flows 


= — CYPRESS 
Wr SEMICONDUCTOR 


Thble 4. Group A Test Descriptions 


Sub- 

group 

Description 

Sample Size/Accept No. 

Components 

Modules! 6 ! 

1 

Static Tests at 25 °C 

116/0 

77/1 

2 

Static Tests at 

Maximum Rated 
Operating Temperature 

116/0 

55/1 

3 

Static Tests at 

Minimum Rated 
Operating Temperature 

116/0 

55/1 

4 

Dynamic Tests at 25 °C 

116/0 

77/1 

5 

Dynamic Tests at 
Maximum Rated 
Operating Temperature 

116/0 

55/1 

6 

Dynamic Tests at 
Minimum Rated 
Operating Temperature 

116/0 

55/1 

7 

Functional Tests at 25 °C 

116/0 

77/1 

8A 

Functional Tests at 
Maximum Temperature 

116/0 

55/1 

8B 

Functional Tests at 
Minimum Temperature 

116/0 

55/1 

9 

Switching Tests at 25 °C 

116/0 

77/1 

10 

Switching Tests at 
Maximum Temperature 

116/0 

55/1 

11 

Switching Tests at 
Minimum Temperature 

116/0 

55/1 


Cypress uses an LTPD sampling plan that was developed by the 
Military to assure product quality. Testing is performed to the sub- 
groups found to be appropriate for the particular device type. All 
Military Grade component products have a Group A sample test 
performed on each inspection lot per MIL-STD-883D and the 
applicable device specification. 

Table 5. Group B Quality Tests 


Sub- 

group 

Description 

Quantity/Accept # 
or LTPD 

Components 

Modules! 6 ! 

2 

Resistance to Solvents, 
Method 2015 

4/0 

4/0 

3 

Solderability, 

Method 2003 

10 

10/0 

5 

Bond Strength, 

Method 2011 

15 

NA 


package type and lead finish built within a six week seal period and 
submitted to Group B testing at the same time. 

Table 6. Group C Quality Tests 


Sub- 

group 

Description 

LTPD 

Components 

Modules! 6 ! 

1 

Steady State Life Test, 
End-Point Electricals, 
Method 1005, Cond D 

5 

15/2 


Group C tests for JAN product are performed on one device type 
from one inspection for lot representing each technology. Sample 
tests are performed per MIL-M-38510J from each three month 
production of devices, which is based upon the die fabrication date 
code. 

Group C tests for SMD and Military Grade products are per- 
formed on one device type from one inspection lot representing 
each technology. Sample tests are performed per MIL-STD-883D 
from each four calendar quarters production of devices, which is 
based upon the die fabrication date code. 

End-point electrical tests and parameters are performed per the 
applicable device specification. 

Table 7. Group D Quality Tests (Package Related) 


Sub- 

group 

Description 

Quantity/Accept # 
or LTPD 

Components 

Modules! 6 ! 

1 

Physical Dimensions, 
Method 2016 

15 

15/2 

2 

Lead Integrity, Seal: 

Fine and Gross Leak, 
Method 2004 and 1014 

15 

15/2 

3 

Thermal Shock, Temp 
Cycling, Moisture 
Resistance, Seal: Fine 
and Gross Leak, Visual 
Examination, End- 
Point, Electricals, 
Methods 1011, 1010, 

1004 and 1014 

15 

15/2 

4 

Mechanical Shock, 
Vibration - Variable 
Frequency, Constant 
Acceleration, Seal: 

Fine and Gross Leak, 
Visual Examination, 
End-Point Electricals, 
Methods 2002, 2007, 

2001 and 1014 

15 

15/2 


Group B testing is performed for each inspection lot. An inspec- 
tion lot is defined as a group of material of the same device type, 
Notes: 

6. Military Grade Modules are processed to proposed JEDEC standard 
flows for MIL-STD-883D compliant modules. 
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Table 7. Group D Quality Tests (Package Related) 

(continued) 


Sub- 

group 

Description 

Quantity/ Accept # 
orLTPD 

Components 

Modules 

5 

Salt Atmosphere, 

Seal: Fine & Gross Leak, 
Visual Examination, 
Methods 1009 & 1014 

15(0) 

15/2 

6 

Internal Water- Vapor 
Content; 5000 ppm 
maximum @ 100 °C. 
Method 1018 

3(0) or 5(1) 

N/A 

7 

Adhesion of Lead 

Finish, t 8 ] 

Method 2025 

15(0) 

15/2 

8 

Lid Torque, 

Method 2024^1 

5(0) 

N/A 


Notes: 

7. Does not apply to leadless chip carriers. 

8. Based on the number of leads. 

9. Applies only to packages with glass seals. 

Group D tests for JAN product are performed per MIL-M-38510J 
on each package type from each six months of production, based 
on the lot inspection identification (or date) codes. 

Group D tests for SMD and Military Grade products are per- 
formed per MIL-STD-883D on each package type from each 52 
weeks of production, based on the lot inspection identification (or 
date) codes. 

End-point electrical tests and parameters are performed per the 
applicable device specification. 

Product Screening Summary 

Commercial and Industrial Product 


Military Grade Product 

• SMD and Military Grade components are manufactured in 
compliance with paragraph 1.2.1 of MIL-STD-883D. Com- 
pliant products are identified by an ‘MB’ suffix on the part 
number (CY7C122-25DMB) and the letter “C” 

• JAN devices are manufactured in accordance with 
MIL-M-38510J 

• Military grade devices electrically tested to: 

- Cypress data sheet specifications 

OR 

- SMD devices electrically tested to military drawing specifi- 
cations 

OR 

- JAN devices electrically tested to slash sheet specifications 

• All devices supplied in hermetic packages 

• Quality conformance inspection: Method 5005, Groups A, B, 
C, and D performed as part of the standard process flow 

• Burn-in performed on all devices 

- Cypress detailed circuit specification for non- Jan devices 

OR 

- Slash sheet requirements for JAN products 

• Static functional and switching tests performed at 25 ° C as 
well as temperature and power supply extremes on 100% of 
the product in every lot 

• JAN product manufactured in a DESC certified facility 

Ordering Information 
JAN Product: 

• Order per military document 

• Marked per military document 

Ex: JM385 10/28901BVA 

SMD Product: 


Screened to either Level 1 or Level 2 product assurance flows 

Hermetic and molded packages available 

Incoming mechanical and electrical performance guaranteed: 

— 0.02% AQL Electrical Sample test performed on every lot 
prior to shipment 

- 0.65% AQL External Visual Sample inspection 
Electrically tested to Cypress data sheet 


• Order per military document 

• Marked per military document 

Ex: 5962-8867001LA 

Military Grade Product: 

- Order per Cypress standard military part number 
— Marked the same as ordered part number 
Ex: CY7C122-25DMB 


Ordering Information 

Product Assurance Grade: Level 1 

• Order Standard Cypress part number 

• Parts marked the same as ordered part number 

Ex: CY7C122-15PC, PALC22V10-25PI 

Product Assurance Grade: Level 2 

• Burn-in performed on all devices to Cypress detailed circuit 
specification 

• Add ‘B’ Suffix to Cypress standard part number when order- 
ing to designate burn-in option 

• Parts marked the same as ordered part number 

Ex: CY7C122-15PCB, PALC22V10-25PIB 


Military Modules 

• Military Temperature Grade Modules are designated with an 
M’ suffix only. These modules are screened to standard com- 
bined flows and tested at both military temperature extremes. 

• MIL-STD-883D Equivalent Modules are processed to pro- 
posed JEDEC standard flows for MIL-STD-883D compliant 
modules. All MIL-STD-883D equivalent modules are as- 
sembled with fully compliant MIL-STD-883D components. 
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Area 

QC 


FAB 


FAB 


FAB 


FAB 

FAB 

FAB 

FAB 

FAB 

TEST 

TEST 


Product Quality Assurance Flow — Components 


PROCESS 

INCOMING MATERIALS 
INSPECTION 


6 


Process Details 


All incoming materials are inspected to documented procedures covering the 
handling, inspection, storage, and release of raw materials used in the 
manufacture of Cypress products. Materials inspected are: wafers, masks, 
leadframes, ceramic packages and/or piece parts, molding compounds, gases, 
chemicals, etc. 


DIFFUSION/ION 

IMPLANTATION 


OXIDATION 


PHOTOLITHOGRAPHY 

/ETCHING 


Sheet resistance, implant dose, species and CV characteristics are measured 
for all critical implants on every product run. Test wafers may be used to collect 
this data instead of actual production wafers. If this is done, they are processed 
with the standard product prior to collecting specific data. This insures accurate 
correlation between the actual product and the wafers used to monitor 
implantation. 

Sample wafers and sample sites are inspected on each run from various 
positions of the furnace load to inspect for oxide thickness. Automated 
equipment is used to monitor pinhole counts for various oxidations in the 
process. In addition, an appearance inspection is performed by the opeartorto 
further monitor the oxidation process. 

Appearance of resist is checked by the operator after the spin operation. Also, 
after the film is developed, both dimensions and appearance are checked by 
the operator on a sample of wafers and locations upon each wafer. Final CDs 
and alignment are also sample inspected on several wafers and sites on each 
wafer on every product run. 


METALIZATION 


© 


Film thickness is monitored on every run. Step coverage cross-sections are 
performed on a periodic basis to insure coverage. 


PASSIVATION 


QC VISUAL OF 
WAFERS 



An outgoing visual inspection is performed on 100% of the wafers in a lotto 
inspect for scratches, particles, bubbles, etc. Film thickness is verified on a 
sample of wafers and locations within each given wafer on each run. Pinholes 
are monitored on a sample basis weekly. 


E-TEST 

QC MONITOR OF 
E-TEST DATA 

WAFER PROBE/SORT 



Electrical test is performed for final process electrical characteristics on every 
wafer. 

Weekly review of all data trends; running averages, minimums, maximums, 
etc. are reviewed with the process control manager. 

Verify functionality, electrical characteristics, stress test devices. 


QC CHECK PROBING 
AND ELECTRICAL 
TEST RESULTS 



Pass/fail lot based on yield and correct probe placement. 


TO ASSEMBLY 
AND TEST 

(continued) 
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Product Quality Assurance Flow — Components (continued) 
Commercial and Industrial Product 


COMMERCIAL AND INDUSTRIAL PRODUCT 


I 

PLASTIC 

ASSEMBLY 

FLOW 


Wafer Prep/Mount/Saw 
Inspect for accurate sawing of 
scribeline and 100% saw-through 



Die Visual Inspection 
Inspect die per Cypress equivalent to 
MIL-STD-883D, Method 2010, condition B 



QC Visual Lot Acceptance 
Sample inspect die; 1 .0% AQL 



Die Attach 

Attach per Cypress detailed specification 


QC Process Monitor 

Inspect for die position, quality and uniformity of 
die attach and attachment strength, 
MIL-STD-883D, Method 2010, criteria 



Wire Bond 

Bond per Cypress detailed specification 


QC Process Monitor - Wire Bonding 
Monitor bond strength and failure mode 

Internal Visual Inspection 
Low-power (30x) inspection of workmanship 
MIL-STD-883D, Method 2010, condition B 



QC Visual Lot Acceptance 
Sample inspect lot to verify workmanship, 
MIL-STD-883D, Method 2010, condition B, 
criteria; 0.4% AQL 



Die Coat 

Coating applied to selected products 


(continued) 
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Product Quality Assurance Flow — Components (continued) 
Commercial and Industrial Product 


PLASTIC 


HERMETIC 



QC Visual Lot Acceptance for Die Coated Products 



Mold/Encapsulat e Plastic Devices 


Seal Hermetic Dev i ces 


Periodic QC Monitor, Lid-Torque 
Shear strength of glass-frit seal tested 
to MIL-STD-883D, Method 2024 



o 


Post Mold Cure 

Per Cypress method for molding compound 



Lead Trim/ Form 

Lead trim and form for plastic devices, lead 
trim for hermetic devices (where applicable) 

Lot ID 

Mark assembly lot on devices 

Lead Prep/Finish (Solder Dip) 

Prepare leads for solder dip, solder dip devices 
and inspect for uniform solder coverage 

QC P rocess Monitor 

Verify workmanship ancT solder coverage 



Fine and Gross Leak Test 
Method 1014, Cond A or B; fine leak (sample) 
Method 1014, Cond C; gross leak (100%) 




External Visu al Inspection 
Inspect for workmanship, construction, cracked or 
broken devices, bent leads, crazing, castellation 
alignment, and solder coverage. 
MIL-STD-883D, Method 2009 



(continued) 
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Product Quality Assurance Flow — Components (continued) 
Commercial and Industrial Product 


PLASTIC 


Yb 

i 

□ 
6 
□ 


OPTIONAL BURN-IN PROCESSING FOR LEVEL 2 


HERMETIC 


K> 


Pre-Burn-In Electrical Test 


Burn-In 


QC Monitor - Burn-In Documents/Results 


Post-Burn-In Electricals 
Per applicable device specification 

QC Inspection 
PDA verified within limits 


61 

□ 

i 

d 
0 


o-i 


Final Electrical Test 

100% test lot; static (DC), functional and switching (AC) 
tests performed per applicable device specification 

Final Device Marking 


□ 


6 


Final Visual Inspection 

Inspect for bent leads, marking, solder coverage, etc. 


<> 


QC LOT ACCEPTANCE 


External Visual Sample 
Method 2009; 0.4% AQL 

Electrical Sample Test 
0.02% AQL to guarantee 200 PPM 

Inspection - Pre-Shipment 
Confirm part type, count, package, check for 
completeness of processing requirements, confirm 
supporting documentation is sent, if required 

Pack/Ship Order 


Key 

o Production Process 
□ Test/Inspection 

In 1 Production Process and Test Inspection 

QC Sample Gate and Inspection 


o 


o- 

o- 


□ 
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Product Quality Assurance Flow — Components 
Military Components 


MILITARY ASSEMBLY FLOW 


i 


Wafer Prep/Mount/Saw 

Inspect for accurate sawing of scribeline and 1 00% saw-through 


Die Visual Inspection 

Inspect die per MIL-STD-883D, Method 2010, condition B 



QC Visual Lot Acceptance 
Sample inspect die; 1 .0% AQL 



Die Attach 

Attach per Cypress detailed specification 


Die Adherence Monitor 
MIL-STD-883D, Method 2019 or Method 
2027 

Wire Bond 

Bond per Cypress detailed specification 

Bond Pull Monitor 
MIL-STD-883D, Method 201 1 


D 


Internal Visual Inspection 

Low-power and high-power inspection per 

MIL-STD-883D, Method 2010, condition B 



QC Visual Lot Acceptance 
Sample inspect lot per MIL-STD-883D, 
Method 2010, condition B, 0.4% AQL 


Die Coat 

Coating applied to selected products 



QC Visual Lot Acceptance for Die Coated Products 


o 


Seal 



Periodic QC Monitor, Lid-Torque 
Shear strength of glass 


(continued) 
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Product Quality Assurance Flow — Components (continued) 
Militaiy Components 



Temperature Cycle 

Method 1010, Cond C, 10 cycles 

Constant Acceleration 

Method 2001, Cond E, Y1 Orientation 

Lead Trim 

Lead trim when applicable 
Lot ID 

Mark assembly lot on devices 
Lead Finish 

Solder dip or matte tin plate applicable devices and inspect 


QC Process Monitor 

Verify workmanship and lead finish coverage 

External Visual Inspection 
Method 2009 

Pre-Burn-In Electrical Test 

Method 5004, per applicable device specification 

Burn-In 

Method 1015, condition D 
Post-Burn-In Electricals 

Method 5004, per applicable device specification 

PDA Calculation 
Method 5004, 5% 

Final Electrical Test 

Method 5004; Static, functional and switching 
tests per applicable device specification 

(continued) 
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Product Quality Assurance Flow — Components (continued) 
Military Components 


s 


-o 

-o 


D 


Lead Finish - Solder Dip 
Solder dip applicable devices 

Fine and Gross Leak Test 

Method 1014, condition A or B, fine leak; condition C, gross leak 


Final Device Marking 

MIL-STD-883D or applicable device specification 

Group B 
Method 5005 

Group A 

Method 5005, per applicable device specification 


Group C and D 

Method 5005, in accordance with 
1.2.1 of MIL-STD-883D; JAN devices 
in accordance with MIL-M-38510J 

External Visual 

Method 2009, 100% inspection 



External Visual Sample 
Method 2009, 0.4% AQL 



Plant Clearance 


Pack/Ship Order 



Key 

Production Process 
Test/Inspection 

Production Process and Test Inspection 
QC Sample Gate and Inspection 
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Incoming materials 
inspection 


Product Quality Assurance Flow — Modules 

V All incoming materials are inspected to documented 
procedures covering the handling, inspection, storage, 
and release of raw materials used in the manufacture of 
Cypress products. Materials inspected are: substrates, 
active device packages, chip capacitors, lead frames, 
solder paste, inks, chemicals, etc. 


COMMERCIAL 


MILITARY 


Kit Picked 

Compliance verified, documented, 
and traceability established 

Clean 

Pre-assembly cleaning of components 
Solder Paste Depostion 

Screen printed and/or dispensed per detailed specifiction 


Component Placement 

Robotic and/or manual per detailed specification 
Solder Reflow 


Microprocessor controlled infrared reflow oven 


Clean 


Data logging 
(optional) 


O" 


1 -sided 


AQL visual 


ho 

2-sided 

i 

O 


O 

6 

- J -o 


Flux removal by vapor phase 
per detailed specification 

Inspect 


1 00% visual 


Double-Sided Assembly 
Repeat process for side 2 




2-sided 


Solder paste deposition 
Component placement 

Solder reflow 


Clean 

AQL visual lnSpeCt 100% visual 


Lead Trim 


o 


Q 

0 

o~ i -~ 


1 -sided 


lol 80° C 100% 


Electrical Test 
(Pre-burn-in test) 

(continued) 
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Product Quality Assurance Flow — Modules (continued) 


OPTIONAL BURN-IN PROCESSING FOR LEVEL 2 
(STANDARD FOR MIL DEVICES) 


□ 

6 

i 

i 

• 

□ 


Burn-In 
Method 1015 


QC Monitor - Burn-In Documents/ 
Results 


Post-Burn-In Electricals 
Per applicable device specification 


□ 


□ 


□ 


rO 


QC Inspection 
PDA verified within limits 


O-i 




Final Electrical Test 

100% test lot; DC, AC, functional, and dynamic 
tests performed per applicable device specification 

Final Device Marking 


Final Visual Inspection 
Confirm part type, count, package, check for 
completeness of processing requirements, confirm 
supporting documentation is sent, if required 



QA electrical test 
(room temperature) 



Inspection - Pre-Shipment 


Pack/Ship Order 



Key 

Production Process 
Test/Inspection 

Production Process and Test Inspection 
QC Sample gate and inspection 
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Reliability Monitor Program 

The Reliability Monitor Program is a documented Cypress proce- 
dure that is described in Cypress specification #25-00008, which is 
available to Cypress customers upon request. This specification 
describes a procedure that provides for periodic reliability moni- 
tors to insure that all Cypress products comply with established 
goals for reliability improvement and to minimize reliability risks 


Quarterly Reliability Monitor Test Matrix 


Stress 

Devices Tested 

#per 

Quarter 

HTOL 

Tech. - Fab. 

6 

All High Volume 

3 

HAST 

Tech. - Fab. 

6 

All High Volume 

3 

PCT 

Plastic Packages 

3 

TC 

Tech. - Fab. 

6 

Plastic Packages 

3 

Ceramic Packages 

6 

All High Volume 

3 

DRET 

FAMOS - San Jose and Texas 

2 

HTSSL 

All Technologies 

5 

Total 

46 


for Cypress customers. The Reliability Monitor Program monitors 
our most advanced technologies and packages. Every technology 
produced at a given fabrication site (Tech. - Fab.) and all assem- 
bly houses are monitored at least quarterly. If failures occur, de- 
tailed failure analyses are performed and corrective actions are 
implemented. A summary of the Reliability Monitor Program test 
and sampling plan is shown below. 


Reliability Monitor Test Conditions 


Test 

Abbrev. 

Temp. (°C) 

R.H. (%) 

Bias 

Sample 

Size 

LTPD 

Read Points 
(hrs.) 

High-Temperature 
Operating Life 

HTOL 

150 

N/A 

5.75V Dynamic 

116 

2 

48, 168, 500, 
1000 

High-Temperature Steady- 
State Life 

HTSSL 

150 

N/A 

5.75V Static 

116 

2 

48, 168, 500, 
1000 

Data Retention for 

Plastic Packages 

DRET 

185 

N/A 

N/A 

76 

3 

168, 1000 

Data Retention for 

Ceramic Packages 

DRET2 

250 

N/A 

N/A 

76 

3 

168, 1000 

Pressure Cooker 

PCT 

121 

100 

N/A 

76 

3 

96, 168 

Highly Accelerated Stress 
Test 

HAST 

130 

85 

5.5 V Static 

76 

3 

100 

Temperature Cycling for 
Plastic Packages 

TC 

-40 to 

125 °C 

N/A 

N/A 

76 

3 

500, 1000 Cycles 

Temperature Cycling for 
Ceramic Packages 

TC2 

-65 to 
150°C 

N/A 

N/A 

45 

5 

500, 1000 Cycles 
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Tape and Reel Specifications 


Description 

Surface-mounted devices are packaged in embossed tape and 
wound onto reels for shipment in compliance with Electronics In- 
dustries Association Standard EIA-481 Rev. A. 

Specifications 

Cover Tape 

• The cover tape may not extend past the edge of the carrier tapes 

• The cover tape shall not cover any part of any sprocket hole. 

• The seal of the cover tape to the carrier tape is uniform, with the 
seal extending over 100% of the length of each pocket, on each 
side. 


• The force to peel back the cover tape from the carrier tape shall 
be: 20 gms minimal, 70 gms nominal, 100 gms maximal, at a pull- 
back speed of 300 ± 10 mm/min. 

Loading the Reel 

Empty pockets between the first and last filled pockets on the tape 
are permitted within the following requirements: 

• No two consecutive pockets may be left empty 

• No more than a total of ten (10) empty pockets may be on a reel 

The surface-mount devices are placed in the carrier tape with the 
leads down, as shown in Figure 1. 


SOIC Devices 

TYPICAL 



DIRECTION OF FEED 

Figure 1. Part Orientation in Carrier Tape 
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Leaders and Trailers 

The carrier tape and the cover tape may not be spliced. Both tapes 
must be one single uninterrupted piece from end to end. 

Both ends of the tape must have empty pockets meeting the follow- 
ing minimum requirements: 

• Trailer end (inside hub of reel) is 300 mm minimum 

• Leader end (outside of reel) is 500 mm min., 560 mm max. 

• Unfilled leader and trailer pockets are sealed 

• Leaders and trailers are taped to tape and hub respectively us- 
ing masking tape 

Packaging 

• Full reels contain a standard number of units (refer to Table 1) 

• Reels may contain up to 3 inspection lots. 

• Each reel is packed in an anti-static bag and then in its own indi- 
vidual box. 

• Labels are placed on each reel as shown in Figure 2. The infor- 
mation on the label consists of a minimum of the following in- 
formation, which complies with EIA 556, “Shipping and Receiv- 
ing Transaction Bar Code Label Standard”: 

— Barcoded Information: 

Customer PO number 
Quantity 

Date code 

- Human Readable Only: 

Package count (number of reels per order) 

Description 
“Cypress -San Jose” 


Cypress p/n 

Cypress CS number (if applicable) 

Customer p/n 

• Each box will contain an identical label plus an ESD warning la- 
bel. 

Ordering Information 

CY7Cxxx— yyzzz 
xxx = part type 
yy = speed 

zzz = package, temperature, and options 

SCT = soic, commercial temperature range 

SIT = soic, inductrial temperature range 

SCR = soic, commercial temperature plus burn-in 

SIR = soic, industrial temperature plus burn-in 

VCT = soj, commercial temperature range 

VIT = soj, industrial temperature range 

VCR = soj, commercial temperature plus burn-in 

VIR = soj, industrial temperature plus bum-in 

JCT = plcc, commercial temperature range 

JIT = plcc, industrial temperature range 

JCR = plcc, commercial temperature range plus burn-in 

JIR = plcc, industrial temperature range plus burn-in 

Notes: 

1 . The T or R suffix will not be marked on the device. Units will be 
marked the same as parts in a tube. 

2. Order releases must be in full-reel multiples as listed in Table 1. 


liable 1. Parts Per Reel and Tape Specifications 


Package Type 

Terminals 

Carrier Width (mm) 

Pocket Pitch 

Parts Per Meter 

Parts Per Full Reel 

PLCC 

18 

24 

3 

83.3 

750 

20 

16 

3 

83.3 

750 

28(S) 

24 

4 

62.5 

500 

44 

32 

6 

41.6 

400 

52 

32 

6 

41.6 

400 

68 

44 

8 

31.2 

350 

84 

44 

8 

31.2 

350 

SOIC 

20 

24 

3 

83.3 

1,000 

24 

24 

3 

83.3 

1,000 

28 

24 

3 

83.3 

1,000 

SOJ 

20 

24 

3 

83.3 

1,000 

24 

24 

3 

83.3 

1,000 

28 

24 

3 

83.3 

1,000 

PQFP 

84 

32 

8 

31.2 

500 

100 

44 

9 

27.7 

400 

132 

44 

9 

27.7 

350 

164 

56 

11 

22.7 

200 

196 

56 

11 

22.7 

200 
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Thermal Management and 
Component Reliability 


One of the key variables determining the long-term reliability of an 
integrated circuit is the junction temperature of the device during 
operation. Long-term reliability of the semiconductor chip de- 
grades proportionally with increasing temperatures following an 
exponential function described by the Arrhenius equation of the 
kinetics of chemical reactions. The slope of the logarithmic plots is 


given by the activation energy of the failure mechanisms causing 
thermally activated wear out of the device (see Figure 1.). 

Typical activation energies for commonly observed failure mecha- 
nisms in CMOS devices are shown in Table 1. 



250 200 175 150 125 100 75 50 25 

TEMPERATURE (°C) 

Figure 1. Arrhenius plot, which assumes a failure rate proportional to EXP (-EA/kT) 
where Ea is the activation energy for the particular failure mechanism 
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Table 1. Failure Mechanisms and 
Activation Energies in CMOS Devices 


Failure Mode 

Approximate 
Activation Energy (Eq) 

Oxide Defects 

0.3 eV 

Silicon Defects 

0.3 eV 

Electromigration 

0.6 eV 

Contact Metallurgy 

0.9 eV 

Surface Charge 

0.5— 1.0 eV 

Slow Trapping 

1.0 eV 

Plastic Chemistry 

1.0 eV 

Polarization 

1.0 eV 

Microcracks 

1.3 eV 

Contamination 

1.4 eV 


To reduce thermally activated reliability failures, Cypress Semicon- 
ductor has optimized both their low-power generating CMOS de- 
vice fabrication process and their high heat dissipation packaging 
capabilities. Table 2 demonstrates this optimized thermal perform- 
ance by comparing bipolar, NMOS, and Cypress high-speed IK 
SRAM CMOS devices in their respective plastic packaging envi- 
ronments under standard operating conditions 


Table 2. Thermal Performance of Fast IK SRAMs 
in Plastic Packages 


Technology 

Bipolar 

NMOS 

Cypress 

CMOS 

Device Number 

93422 

9122 

7C122 

Speed (ns) 

30 

25 

25 

Icc (mA) 

150 

110 

60 

Vcc(V) 

5.0 

5.0 

5.0 

PMAx(mW) 

750 

550 

300 

Package RTH (JA) (°C/W) 

120 

120 

70 

Junction Temperature (°C) 
at Data Sheet Pmax^ 

160 

136 

91 


Notes: 

!• Tambient = 70 °C 

During its normal operation, the Cypress 7C122 device experi- 
ences a 91 ° C junction temperature, whereas competitive devices in 
their respective packaging environments see a 45 °C and 69 °C 
higher junction temperature. In terms of relative reliability life ex- 
pectancy, assuming a 1.0 eV activation energy failure mechanism, 
this translates into an improvement in excess of two orders of mag- 
nitude (lOOx) over the bipolar 93422 device and more than one or- 
der of magnitude (30x) over the NMOS 9122 device. 


Thermal Performance Data of Cypress Component 
Packages 

The thermal performance of a semiconductor device in its package 
is determined by many factors, including package design and con- 
struction, packaging materials, chip size, chip thickness, chip at- 
tachment process and materials, package size, etc. 

Thermal Resistance (Oja, Ojc) 

Thermal resistance is a measure of the ability of a package to trans- 
fer the heat generated by the device inside it to the ambient. 

For a packaged semiconductor device, heat generated near the 
junction of the powered chip causes the junction temperature to 
rise above the ambient temperature. The total thermal resistance is 
defined as 

and Oja physically represents the temperature differential between 
the die junction and the surrounding ambient at a power dissipa- 
tion of 1 watt. 

The junction temperature is given by the equation 
Tj = T A + P[0 JA ] = T A + P[0 JC + 0 CA ] 

where 

0JC= and 0 CA = 

P P 

Ta = Ambient temperature at which the device is operated; Most 
common standard temperature of operation equals 70 °C 
Tj = Junction temperature of the IC chip 
Tc = Temperature of the case (package) 

P = Power at which the device operates 

Ojc = Junction-to-case thermal resistance. This is mainly a func- 
tion of the thermal properties of the materials constituting 
the package. 

Oja = Junction-to-ambient thermal resistance 

0CA — Case-to-ambient thermal resistance. This is mainly depen- 
dent on the surface area available for convection and radi- 
ation and the ambient conditions among other factors. This 
can be controlled at the user end by using heat sinks provid- 
ing greater surface area and better conduction path or by air 
or liquid cooling. 

The junction-to-ambient environment is a still-air environment 
where the device is inserted into a low-cost standard device socket 
and mounted on a standard .062" G10 PC board. For junction-to- 
case measurements, the same assembly is immersed into a constant 
temperature liquid reservoir approaching infinite heat sinking for 
the heat dissipated from the package surface. 

The thermal resistance values of Cypress standard packages are 
graphically illustrated in Figures 2 through 5. Each envelope repre- 
sents a spread of typical Cypress integrated circuit chip sizes (upper 
boundary = 5000 Mils 2 , lower boundary = 30,000 Mils 2 ) in their 
thermally optimized packaging environment. 

These thermal characteristics were measured using the TSP (Tem- 
perature Sensitive Parameter) test method described in MIL STD 
883C, Method 1012.1. A thermal silicon test chip, containing a 
25 Q diffused resistor to heat the chip and a calibrated TSP diode to 
measure the junction temperature, is used for all characterizations. 
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Table 3. 24-Lead Cermaic and Plastic DIPs 


Package 

Cavity/PAD 
Size (mils) 

Gjc (°C/W)I 2 ’ 3 I 

e JA (°cav) 

24LCDIPt 4 ] 

170x270 

14 

64 

24LPDIPt 5 ] 

160x210 

22 

72 


Notes: 

2. 0jc measurements were taken in a fluid bath. 

3. 0jc evaluation by simulation used a Heat-sink configuration. 

4. 24LCDIP = 24 lead CerDIP 

5. 24LPDIP = 24 lead Plastic DIP 

6. ANSYS Finite Element Software User Guides 
SDRC-IDEAS Pre and Post Processor User Guide 

SEMI International Standards, Vol. 4, Packaging Handbook, 1989. 

7. “Thermal resistance measurements and finite calculations for 
ceramic hermetic packages.” James N. Sweet et.al., SEMI- 
Therm, 1990. 

Thermal Resistance: Finite Element Model 

0jC and 0ja values given in the following tables have been ob- 
tained by simulation using the Finite element software ANSYS 
SDRC-IDEAS Pre and Post processor software was used to create 
the finite element model of the packages and the ANSYS input 
data required for analysis. 

SEMI Standard (Semiconductor Equipment and Materials Inter- 
national) method SEMI G30-88 states “heat sink” mounting tech- 
nique to be the “reference” method for 0jc estimation of ceramic 
packages. Accordingly, 0jc of packages has been obtained by ap- 
plying the boundary conditions that correspond to the heat sink 
mounted on the packages in the simulation. 

For 0ja evaluation, SEMI standard specification SEMI G38-87 
suggests using a package-mounting arrangement that approxi- 
mates the application environment. So, in evaluating the 0ja, pack- 
age on-board configuration is assumed. 

Model Description 

• One quarter of the package mounted on a FR-4 PC board. 

• Leads have been modeled as a continuous metallic plane, and 
equivalent thermal properties have been used to account for 
the plastic (or the glass in the case of ceramic packages) that 
fills the space between the leads. 

• 1W power dissipation over the entire chip is assumed. 

• 70° C ambient condition is considered. 

Comparison of Simulation Data with Measured 
Data 

In the case of ceramic packages, it is not unusual to see significant 
differences in 0jc values when a heat sink is used in the place of 
fluid bathi 7 ! However, SEMI G30-88 test method recommends 
the heat sink configuration for 0jc evaluation. 

0jA values from simulation compare within 12 percent of the mea- 
sured values. 0ja values obtained from simulation seem to be con- 
servative with an accuracy of about + 12 percent. 


Thermal Resistance of Packages with Forced 
Convection Air Flow 

One of the methods adopted to cool the packages on PC boards at 
the system level is to used forced air (fans) specified in linear feet 
per minute or LFM. This helps reduce the device operating tem- 
perature by lowering the case to ambient thermal resistance. Avail- 
able surface area of the package and the orientation of the package 
with respect to the air flow affect the reduction of thermal resis- 
tance that can be achieved. A general rule of thumb is: 

• For plastic packages: 

- 200 LFM air flow can reduce 0ja by 20 to 25% 

- 500 LFM air flow can reduce 0ja by 30 to 40% 

• For ceramic packages: 

- 200 LFM air flow can reduce 0ja by 25 to 30% 

- 500 LFM air flow can reduce 0ja by 35 to 45% 

If 0 ja for a package in still air (no air flow) is known, approximate 
values of thermal resistance at 200 LFM and 500 LFM can be esti- 
mated. For estimation, the factors given in Table 4 can be used as a 
guideline. 


Table 4. Factors for Estimating Thermal Resistance 


Package Type 

Air Flow Rate 
(LFM) 

Multiplication 

Factor 

Plastic 

200 

0.77 

Plastic 

500 

0.66 

Ceramic 

200 

0.72 

Ceramic 

500 

0.60 


Example: 

0ja for a plastic package in still air is given to be 80° C/W. Using 
the multiplication factor from Table 4; 

• 0ja at 200 LFM is (80 x 0.77) = 61.6° C/W 

• 0ja at 500 LFM is (80 x 0.66) = 52.8° C/W 

0ja for a ceramic package in still air is given to be 70° C/W. Using 
Table 4; 

• 0ja at 200 LFM is (70 x 0.72) = 50.4° C/W 

• 0ja at 500 LFM is (70x0.60) = 42.0° C/W 

Presentation of Data 

The following tables present the data taken using the aforemen- 
tioned procedures. 

The letter in the header ( D,P,J , etc.) refer to the package designa- 
tors as detailed in the Package Diagrams section of this catalog. 

The numeric values given in the table (e.g., 20.3) refer to the lead 
count (20) and package width in inches (.3). If no decimal appears, 
then the reader must refer to the package diagrams. 
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Table 5. Plastic DIP Packages 


Package Type 

up» 

Paddle Size 
(mil) 

LF Material 


Die Area 
(sq. mil) 

Qjc 
(° C/W) 

0JA 

(°C/W still air) 

16.3 

110x140 

Copper 


4,130 

56 

130 

20.3 

150x190 

Copper 

145 x 120 

17,400 

36 

97 

20.3 

150x190 

Copper 

109x113 

12,317 

36 

99 

22.3 

160x210 

Copper 

54x113 

6,102 

41 

92 

22.4 

140x170 

Copper 

54x113 

6,102 

42 

90 

24.3 

160x210 

Copper 

145x120 

17,400 

28 

82 

24.3 

160x500 

Copper 

145x213 

30,885 

26 

78 

24.3 

160x580 

Copper 

129x346 

44,634 

23 

67 

24.6 

180x210 

Copper 

145x120 

17,400 

24 

60 

24.6 

220 x 240 

Copper 

145x213 

30,885 

23 

58 

28.3 

120x170 

Copper 

83x98 

8,134 

30 

89 

28.3 

160x286 

Copper 

145x213 

30,885 

26 

74 

28.3 

160x500 

Copper 

145x213 

30,885 

24 

70 

40.6 

180x180 

Copper 

100x118 

11,800 

31 

57 

48.6 

250x250 

Copper 

172x213 

36,636 

20 

42 

64.9 

230x230 

Copper 

148x196 

29,008 

22 

39 


Table 6. Plastic Surface Mount SOIC, SOjt 8 ’ 9 ! 


Package Type 
“S” and “V” 

Paddle Size 
(mil) 

LF Material 

Die Size 
(mil) 

Die Area 
(sq. mil) 

0jC 

(°C/W) 

Oja 

(°C/W still air) 

16 

140x170 

Copper 

98x84 

8,232 

19.0 

120 

18 

140x170 

Copper 

98x84 

8,232 

18.0 

116 

20 

180x250 

Copper 

145x213 

30,885 

17.0 

105 

24 

180x250 

Copper 

145x213 

30,885 

15.4 

88 

24 

170x500 

Copper 

141x459 

64,719 

14.9 

85 

28 

170x500 

Copper 

145x213 

30,885 

16.7 

84 

28 

170x500 

Copper 

141x459 

64,719 

14.4 

80 


Notes: 

8. The data in Table 6 was simulated for SOIC packaging. 

9. SOICs and SOJs have very similar thermal resistance characteristics. 
The thermal resistance values given above apply to SOJ packages also. 
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Table 7. Plastic Leaded Chip Carrier 


Package Type 

“J” 

Paddle Size 
(mil) 

LF Material 

Die Size 
(mil) 

Die Area 
(sq. mil) 

0JC 

(°C/W) 

0JA 

(°C/W still air) 

20 

180x180 

Copper 

109x113 

12,317 

28 

102 

28 

170x280 

Copper 

118x125 

14,750 

28 

82 

28 

200x256 

Copper 

145x213 

30,885 

28 

80 

32 

200x356 

Copper 

145x213 

30,885 

26 

76 

44 


Copper 


102,200 

16 


52 


Copper 


36,636 

21 

54 

52 

H3SSSHI 

Copper 

269 x 244 

65,636 


52 

52 

370x370 


305x305 

93,025 

17 

47 

68 

360x360 

wai 

324x318 

103,032 

15 

40 

84 

250x250 


163x165 

26,895 

17 

45 

84 

425 x 425 

| Copper 

335x384 

128,640 

14 

35 


Table 8. Plastic Quad Flatpacks 


Package Type 


Paddle Size 

Die Size 


0JA 

“N” 

LF Material 

(mil) 

(mil) 


(°C/W still air) 

100 

Alloy 42 

310x310 

235x235 

20 

78 

144 

Alloy 42 

310x310 

235x235 

22 

69 

160 

Alloy 42 

310x310 

230x230 

22 

68 

208 

Alloy 42 

400x400 

290x320 

20 

60 


Table 9. Ceramic DIP Packages 


Package Type 

Cavity Size 


Die Size 

Die Area 

6jc 

0JA 

“D”and“W” 

(mil) 

LF Material 

(mil) 

(sq. mil) 

(°C/W) 

(°C/W still air) 

16.3 

160x120 

Alloy 42 

60x70 

4200 

12 

96 

18.3 

260x140 

Alloy 42 

162x123 

19,926 

10 

86 

20.3 

170x290 

Alloy 42 

109x113 

12,317 

10 

85 

20.3 

170x290 

Alloy 42 

145x213 

30,885 

7 

83 

22.4 

180x210 

Alloy 42 

145x120 

17,400 

6 

63 

24.3 

180x210 

Alloy 42 

145 x 120 

17,400 

8 

69 

24.3 

270x170 

Alloy 42 

145x213 

30,885 

7 

67 

28.3 

175x335 

Alloy 42 

147x176 

25,872 

5.5 

46 

28.3 

190x580 

Alloy 42 

145x270 

68,150 

5 

44 

28.3 

175x530 

Alloy 42 

145 x 470 

68,150 

5 

45 

28.6 

260x260 

Alloy 42 

118x125 

14,750 

6 

40 

28.6 

260x260 


150x180 

27,000 

6 

43 

28.6 

260x260 


145x213 

30,885 

5 

39 

28.6 

290x560 

Alloy 42 

145x213 

30,885 

4 

39 

32.3 

175x530 


198x240 

47,520 

5.5 

40 

40.6 

260x270 


145x213 

30,885 

5 

35 

48.6 

260x340 


145x213 

30,885 

5 

30 
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Thble 10. Ceramic Quad Flatpacks 


Package Type 

Cavity Size 


Die Size 

Die Area 

Ojc 

0JA 

“H” and “Y” 

(mil) 

LF Material 

(mil) 

(sq. mil) 

(°C/W) 

(°C/W still air) 

28 

250 x 250 

Alloy 42 

123x162 

19,926 

9.2 

96 

28 

250 x 250 

Alloy 42 

150x180 

27,000 

8.9 

93 

32 

316x317 

Alloy 42 

198x240 

47,520 

7.5 

72 

44 

400x400 

Alloy 42 

310x250 

77,500 

5.9 

55 

52 

400x400 

Alloy 42 

250x310 


5.9 

55 

68 

400x400 

Alloy 42 

310x250 


5.4 

33 

84 

450x450 

Alloy 42 

310x250 

77,500 

5.4 

29 


Table 11. Hermetic Leadless Chip Carriers 


Package Type 

“E’ and “Q”L 10 1 

Cavity Size 


Die Size 

Die Area 

0JC 


(mil) 

LF Material 

(mil) 

(sq. mil) 

(°C/W) 


18R 

160x160 


109x113 

12,317 

11 

90 

20R 

160x160 


109x113 

12,317 

11 

88 

20R 

160x160 

IHESEEHI 

109x113 

12,317 

11.5 

90 

20S 

160x160 

Alloy 42 

109x113 

12,317 

11 

89 

22R 

250 x 250 

Alloy 42 

123x162 

19,926 

10.5 

87 

28S 

250 x 250 

Alloy 42 

123x162 

19,926 

11 

88 

28S 

250x250 

Alloy 42 

123x162 

19,926 

11 

87 

28S 

250 x 250 

Alloy 42 

150x180 

27,000 

20 

84 

28R 

185 x 185 

Alloy 42 

145x120 


9 

88 

32R 

300x430 

Alloy 42 

139x360 

mmmm 

10 

83 

32R 

300x430 

Alloy 42 


50,040 

10 

82 

44R 

430x430 

Alloy 42 

■B 

102,200 

6 

64 

52S 

330x330 

Alloy 42 

244x269 

65,636 

4 

47 

68S 

300x300 

Alloy 42 

244x269 

65,636 

4 

38 


Notes: 

10. The “R” and “S” at the end of the package type refers to rectangular 
and sqaure leadless chip carriers. 


Table 12. Cerpacks 


Package Type 

Cavity Size 

Leadframe 

Die Size 

Die Area 

Ojc 

Oja 

“K” and “T” 

(mil) 

Material 

(mil) 

(sq. mil) 

(°C/W) 

(°C/W still air) 

16 

140x200 

Alloy 42 

100x118 

11,800 

10 

107 

18 

140 x 200 

Alloy 42 

100x118 


10 

104 

20 

180x265 

Alloy 42 

128x170 


9 

102 

24 

170x270 

Alloy 42 

128x170 


10 

102 

28 

210x210 

Alloy 42 

150x180 

27,000 

9 

98 

32 

210x550 

Alloy 42 

141x459 

64,719 

7 

81 
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Table 13. Miscellaneous Packaging 


Package Type 

Cavity Size 
(mil) 

Leadframe 

Materia] 

Die Size 
(mil) 

Die Area 
(sq. mil) 

0jC 

(°C/W) 

0jA 

(°C/W still air) 


500x275 

Alloy 42 

145x213 

30,885 

6 

57 

| 68 CPGAl 12 ! | 

350x350 

Kovar Pins 

323 x 273 

88,179 

3 

28 


Notes: 

11. VDIP = “PV” package. 

12. CPGA = “G” package. 

Packaging Materials 

Cypress plastic packages incorporate: 

• High thermal conductivity copper lead frame 

• Molding compound with high thermal conductivity 

• Silver-filled conductive epoxy as die attach material 

• Gold bond wires 


Cypress cerDIP packages incorporate: 

• High conductivity alumina substrates 

• Silver-filled glass as die attach material 

• Alloy 42 lead frame 

• Aluminum bond wires 
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W SEMICONDUCTOR 


Package Diagrams 

Plastic Pin Grid Arrays 

145-Pin Plastic Grid Array (Cavity Up) B144 




15-8 


Package Diagrams 

Ceramic Dual-In-Line Packages 


16-Lead (300-Mil) CerDIP D2 18-Lead (300-Mil) CerDIP D4 

MIL— STD- 1835 D-2 Config. A MIL-STD-1835 D-8 Config. A 




20-Lead (300-Mil) CerDIP D6 22-Lead (400-Mil) CerDIP D8 

MIL-STD-1835 D-8 Config. A MIL-STD-1835 D-7 Config. A 



15 
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PACKAGES 



Package Diagrams 


CYPRESS 

SEMICONDUCTOR 

Ceramic Dual-In-Line Packages (continued) 


22-Lead (300-Mil) CerDIP DIO 


24-Lead (600-Mil) CerDIP D12 

MIL— STD— 1835 D-3 Config. A 




24-Lead (300-Mil) CerDIP D14 28-Lead (600-Mil) CerDIP D16 

MIL— STD— 1835 D-9 Config. A MIL-STD-1835 D-10 Config. A 
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Package Diagrams 


K 

?j= CYPRESS 

JF SEMICONDUCTOR — - - 

Ceramic Dual-In-Line Packages (continued) 


40-Lead (600-Mil) CerDIP D18 32-Lead (600-Mil) CerDIP D20 

MIL— STD— 1835 D-5 Config. A 




28-Lead (300-Mil) CerDIP D22 

MIL— STD— 1835 D-15 Config. A 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Ceramic Dual-In-Line Packages (continued) 


48-Lead (600-Mil) Sidebraze DIP D26 


DIMENSIONS IN INCHES 
MIN. 



52-Lead (900-Mil) Bottombraze DIP D28 


DIMENSIONS IN INCHES 
MIN, 






32-Lead (300-Mil) CerDIPD32 


24-Lead (400-Mil) CerDIP D40 

MIL— STD— 1835 D-ll Config. A 
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Package Diagrams 


CYPRESS 

SEMICONDUCTOR 


Ceramic Dual-In-Line Packages (continued) 


28-Lead (400-Mil) CerDIP D42 


32-Lead (400-Mil) CerDIP D44 




32-Lead (400-Mil) Sidebraze DIP D46 


32-Lead (600-Mil) Sidebraze DIP D50 


DIMENSIONS IN INCHES 
MIN. 

MAX. 



DIMENSIONS IN INCHES 
MIN. 

MAX. 
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Package Diagrams 


CYPRESS 

SEMICONDUCTOR 


Ceramic Flatpacks 


16-Lead Rectangular Flatpack F69 

MIL- STD-1835 F-5 Config. B 


18-Lead Rectangular Flatpack F70 


DIMENSIONS IN INCHES DIMENSIONS IN INCHES 




,003 


.006 

E, 


.045 r 

• 090 i 

■ ,250 


.155 


.250 | 

r 

,350 


.175 


.350 

.005 

,030 




,030 

.015 

,050 




,050 



.004 

.007 


E — ^£50 

.370 


.030 

.050 


,200 

,250 


,250 

.370 


.030 

.050 


i 

.080 

J ,100 

JET 1 

.040 


20-Lead Rectangular Flatpack F71 


24-Lead Rectangular Flatpack F73 

MIL— STD— 1835 F-6 Config. B 


DIMENSIONS IN INCHES 



,004 



f 


E — ^280 

,325 


,050 

,070 



L=j 

,224 




, 236 ^ 


p . 325 ^ 

,010 



.050 

.030 



.070 



,080 

.092 


DIMENSIONS IN INCHES 



,410 


.006 

L J 

l 

. ,060 

— — n J .090 

L-^5^ 

.320 ' 

.050 


,270 

^,290~ 

- - 


_£65_J 
,320 
__ ,050 

f 

L .010 

,030 
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Package Diagrams 



CYPRESS 

SEMICONDUCTOR 


Ceramic Flatpacks (continued) 


32-Lead Rectangular Flatpack F75 


42-Lead Rectangular Flatpack F76 



.004 



! .290 

,310 
,050 
,070 


,324 

,334 



,050 

,070 


,020 

,030 


.117 

.097 


T 



48-Lead Quad Flatpack F78 


DIMENSIONS IN INCHES 
MIN 
MAX 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Ceramic Flatpacks (continued) 

64-Lead Quad Flatpack F90 


DIMENSIONS IN INCHES 
MIN 
MAX 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Ceramic Pin Grid Arrays 

68-Pin Grid Array (Cavity Down) G68 


DIMENSIONS IN INCHES 
MIN, 

MAX, 




84-Pin Grid Array (Cavity Up) G84 


INDEX MARK 
(ND PIN) 


_ 1.089 _ 


®®®®(f)®®®® 
®®®®®®®®@® 
®®t) ®(fc© ©@© 
®® ' ®® 
®@© | ©@© 

® 0 ® ©00 

©® ; ®© 
0© ©eh© ©0 

©©©©©©©©©©© 

i©®©©©©®©©©#) 


^©©©G 

'-04 v 



DIMENSIONS IN INCHES 
MIN, 

MAX, 


84 X .080 DIA, MAX, 


.175 

,185 


84 X 

•016 TIT A 
,020 UiA 


4 X 

,050 DIA, 



,095 

,135 


,040 

',060 


SEATING PLANE 
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Package Diagrams 


ZZ 

= CYPRESS 

W SEMICONDUCTOR 

Ceramic Pin Grid Arrays (continued) 

143-Pin Grid Array (Cavity Down) G144 




15 
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Package Diagrams 



CYPRESS 

SEMICONDUCTOR 


Ceramic Pin Grid Arrays (continued) 

207-Pin Grid Array (Cavity Down) G207 



244-Pin Grid Array (Cavity Down) G244 



,100 

TYP, 


rr 5 

I (o) 


©©©©©®®®©®©®©©®©©-$- 
®t)0©©©©0®@©®©@©©©@© 
©©©©©©©©©©©©©©©©©©© 
®©©©©©©®©©©® ©©©©©©© 
©©©©©. ©©©©© 

©©©© \> % ©©©© 


©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©©© 


©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©© 

©©©©© 


©® ©©©©©©©©©©©©©©©© 
©©©©©©©©©©©© ©©©©©© 
®@®©©®®©©©®®©©©@®@© 
©©©©©©©©©©©©©©©©©©©- 


243 X .080 DIA. MAX, 


DIMENSIONS IN INCHES 
MIN. 

MAX. 


.150 

,195 




243 X 
'. Q16 . dja 
,018 mA 


LI 


1.785 1,950 
1.815 1,990 


SEATING PLANE 



,090 

.145 


.040 

',060 
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SEMICONDUCTOR 


Package Diagrams 


Ceramic Windowed J-Leaded Chip Carriers 


28-Pin Windowed Leaded Chip Carrier H64 


,150 DIA, LENS 




Package Diagrams 


S CYPRESS 
W SEMICONDUCTOR 


Ceramic Windowed J-Leaded Chip Carriers (continued) 


44-Pin Windowed Leaded Chip Carrier H67 




SEATING PLANE 
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Package Diagrams 


Ceramic Windowed J-Leaded Chip Carriers (continued) 


68-Pin Windowed Leaded Chip Carrier H81 
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Package Diagrams 


CYPRESS 

SEMICONDUCTOR 


Ceramic Windowed J-Leaded Chip Carriers (continued) 


84-Lead Windowed Leaded Chip Carrier H84 



,040 X 45' 



Package Diagrams 


’ CYPRESS 
SEMICONDUCTOR 


Plastic Leaded Chip Carriers 


20-Lead Plastic Leaded Chip Carrier J61 


28-Lead Plastic Leaded Chip Carrier J64 


DIMENSIONS IN INCHES MM 
MAX, 


DIMENSIONS IN INCHES MM 
MAX, 






32-Lead Plastic Leaded Chip Carrier J65 


44-Lead Plastic Leaded Chip Carrier J67 


DIMENSIONS IN INCHES MM 
MAX, 


DIMENSIONS IN INCHES MM 
MAX, 
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Package Diagrams 


i^FRESS 
W SEMCONDUCTOR 


Plastic Leaded Chip Carriers (continued) 

52-Lead Plastic Leaded Chip Carrier J69 


DIMENSIONS IN INCHES M 




68-Lead Plastic Leaded Chip Carrier J81 



DIMENSIONS IN INCHES MIN, 
MAX, 



84-Lead Plastic Leaded Chip Carrier J83 


DIMENSIONS IN INCHES MIN. 

MAX, 



0026 

0.03E 



L_ 0.090 
0,130 
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Package Diagrams 



Cerpacks 


24-Lead Square Cerpack K63 16-Lead Rectangular Cerpack K69 

MIL— STD -1835 F-5 Config. A 

DIMENSIONS IN INCHES 
MIN. 



.045 


18-Lead Rectangular Cerpack K70 20-Lead Rectangular Cerpack K71 

MIL— STD- 1835 F-10 Config. A MIL-STD-1835 F-9 Config. A 


DIMENSIONS IN INCHES 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Cerpacks (continued) 


24-Lead Rectangular Cerpack K73 

MIL— STD— 1835 F-6 Config. A 


28-Lead Rectangular Cerpack K74 

MIL- STD -1835 F-ll Config. A 


DIMENSIONS IN INCHES 
MIN. 

MAX, 



32-Lead Rectangular Cerpack K75 


28-Lead Rectangular Cerpack K80 


DIMENSIONS IN INCHES 
MIN. 

MAX. 



DIMENSIONS IN INCHES 
MIN. 

MAX. 
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Package Diagrams 
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- = "■:■ ; & SEMICONDUCTOR ============ 

Ceramic Leadless Chip Carriers 

32-Lead Leadless Chip Carrier L45 18-Pin Rectangular Leadless Chip Carrier L50 

MIL- STD- 1835 C-10A 



20-Pin Rectangular Leadless Chip Carrier L5 1 22-Pin Rectangular Leadless Chip Carrier L52 


MIL- STD- 1835 C-13 
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Package Diagrams 



24-Pin Rectangular Leadless Chip Carrier L53 


28-Pin Rectangular Leadless Chip Carrier L54 

MIL-STD-1835 C-11A 



32-Pin Rectangular Leadless Chip Carrier L55 

MIL-STD-1835 C-12 


20-Pin Square Leadless Chip Carrier L61 

MIL-STD-1835 C-2A 
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Package Diagrams 


' Js CYPRESS 

SEMICONDUCTOR 

Ceramic Leadless Chip Carriers (continued) 

24-Square Leadless Chip Carrier L63 28-Square Leadless Chip Carrier L64 

MIL- STD- 1835 C-4 



44-Square Leadless Chip Carrier L67 

MIL- STD- 1835 C-5 


48-Square Leadless Chip Carrier L68 
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Package Diagrams 



Ceramic Leadless Chip Carriers (continued) 


52-Square Leadless Chip Carrier L69 


32-Pin Leadless Chip Carrier L75 



68-Square Leadless Chip Carrier L81 

MIL— STD— 1835 C-7 



DIMENSIONS IN INCHES 
MIN. 

MAX, 


,082 

,100 

,072 

,088 



INCHES 
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Package Diagrams 


-=&=■#' S^K^DUCTQR — — — - ~ ' ~ - ■- 

Plastic Quad Flatpacks 


64-Lead Plastic Quad Flatpack N64 
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Package Diagrams 



CYPRESS 

SEMICONDUCTOR 


Plastic Quad Flatpacks (continued) 


160-Lead Plastic Quad Flatpack N160 



DIMENSION IN nn C INCHES as reference only 1 
LEAD CDPLANARITY .100 [,004] 


L=l 




MM 3^59 
MAX. 3,99 

my 

[,157] 


i r 

MIN, ,050 
MAX, .500 
[ ,0031 
[.020] 


rM 


SEATING PLANE 
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Package Diagrams 



CYPRESS 

SEMICONDUCTOR 


Plastic Quad Flatpacks (continued) 


160-Lead Plastic Quad Flatpack 
with Molded Carrier Ring N161 




7'±r TYP 


SECTIDN B-B 


15 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Plastic Quad Flatpacks (continued) 


208-Lead Plastic Quad Flatpack N208 



DIMENSION IN mm C INCHES as reference only ] 
LEAD CDPLANARITY .100 [.004] 


J 

MIN, 3.43 
MAX, 3,94 

[ .135] I 

[.155] J— 

i r 

MIN, ,050 
MAX, ,500 
[ . 002 ] 
[, 020 ] 


.127+, 02 
C.005±.001] 


L_l 


SEATING PLANE 


r-IL 

,800±0,15 

[,031±.006] 
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Package Diagrams 


~=Er ^ SEMICONDUCTOR — 

Plastic Quad Flatpacks (continued) 


208-Lead Plastic Quad Flatpack 
with Molded Carrier Ring N209 



0.45+0.05 



SECTIDN B-B 


15 
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Package Diagrams 




18-Lead (300-Mil) Molded DIP P3 



20-Lead (300-Mil) Molded DIP P5 
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Package Diagrams 


ZX 

£ CYPRESS 

” SEMICONDUCTOR 

Plastic Dual-In-Line Packages (continued) 

22-Lead (400-Mil) Molded DIP P7 




WV ^ sy V V V V V 


X 


0.040 

0.060 


DIMENSIONS IN INCHES MM 
MAX, 


SEATING PLANE 




MIN, 


u 


0.410 J 

0.485 


22-Lead (300-Mil) Molded DIP P9 


A A ^ r 11 . 


VV WVWWV 


t- 

~ ' n 


DIMENSIONS IN INCHES MINL 
MAX, 



24-Lead (600-Mil) Molded DIP Pll 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Plastic Dual-In-Line Packages (continued) 

24-Lead (300-Mil) Molded DIP P13/P13A 


^ ^ ^ ^ ^ ^ ^ 


z 


VUW' Wv 4P 

NOTE B 


y 


0.270 


DIMENSIONS IN INCHES MM. 

MAX, 



P 13 

P 13A 

NOTE A 

1.170 

1.200 

1,230 

1.260 

NOTE B 

0,030 

0.050 

0.060 

0.080 



28-Lead (600-Mil) Molded DIP P15 



40-Lead (600-Mil) Molded DIP P17 



DIMENSIONS IN INCHES MIN, 
MAX, 
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CYPRESS 

SEMICONDUCTOR 


Package Diagrams 


Plastic Dual-In-Line Packages (continued) 

32-Lead (600-Mil) Molded DIP PI9 



,155 
| ,200 


J20 


mTTOH 

mm 

1 ,090 _ 

L .045 


t ~~ .110 

“ ,065 __ 

- 


SEATING PLANE 


= f=r 


i MO j 

,625 

«?-/ ~ -I 3 - 


28-Lead (300-Mil) Molded DIP P21 


A A A Ar 






0,250 

0.270 

L 


DIMENSIONS IN INCHES MIN, 
MAX, 


0,030 

0.080 


SEATING PLANE 



J] 


|__ 0,310 __| 


48-Lead (600-Mil) Molded DIP P25 


AAAAA ^ r^i 



DIMENSIONS IN INCHES MlbL 
MAX. 


SEATING PLANE 


0.115 t 


M45 
0.055 JL MI5 
0.020 


i ~7 j 

LQ09 -JL 

).oi2 Hr ' 


0.600 

0.700 


15 
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Package Diagrams 



CYPRESS 

SEMicaroucroR 


Plastic Dual-In-Line Packages (continued) 


64-Lead (900-Mil) Molded DIP P29 



Ceramic Windowed Leadless Chip Carriers 


32-Pin Windowed Rectangular Leadless Chip Carrier Q55 20-Pin Windowed Square Leadless Chip Carrier Q61 


MIL— STD— 1835 C-12 


MIL- STD— 1835 C-2A 
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Package Diagrams 



Ceramic Windowed Leadless Chip Carriers (continued) 


28-Pin Windowed Leadless Chip Carrier Q64 44-Pin Windowed Leadless Chip Carrier Q67 

MIL-STD-1835 C— 4 MIL-STD-1835 C-5 



Ceramic Windowed Pin Grid Arrays 

68-Pin Windowed PGA Ceramic R68 
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Package Diagrams 


^SSSj^CTFRESS 
^ SEMICONDUCTOR 

Geramic Windowed Pin Grid Arrays (continued) 


84-Lead Windowed Pin Grid Array R84 



Plastic Small Outline ICs 

16-Lead Molded SOIC SI 


PIN 1 ID 
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Package Diagrams 


Plastic Small Outline ICs (continued) 

18-Lead Molded SOIC S3 


PIN 1 ID 



DIMENSIONS IN INCHES MIN. 

MAX. 

LEAD COPLANARITY 0,004 MAX. 





0.007 

0.013 


20-Lead Molded SOIC S5 


PIN 1 ID 


0,050 

TYP. 



DIMENSIONS IN INCHES ME 
MAX. 

LEAD COPLANARITY 0,004 MAX, 





QM1 

,013 



15-45 


PACKAGES 


Package Diagrams 



CYPRESS 

SEMICONDUCTOR 


Plastic Small Outline ICs (continued) 


24-Lead Molded SOIC S13 


PIN 1 ID 



DIMENSIONS IN INCHES MIH 
MAX, 


LEAD CDPLANARITY 0,004 MAX, 



0007 

0,013 


28-Lead Molded SOIC S21 


PIN 1 ID 



DIMENSIONS IN INCHES M M 
MAX. 

LEAD CDPLANARITY 0,004 MAX, 



0.007 

0,013 
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Package Diagrams 


Plastic Small Outline ICs (continued) 

28-Lead (400-Mil) Molded SOIC S28 


DIMENSIONS IN INCHES MIN, 
MAX. 



DETAIL A 

EXTERNAL LEAD DESIGN 



I SH3. 

' .019 



□PTIDN 1 


OPTION 2 



32-Lead (400-Mil) Molded SOIC S33 


DIMENSIONS IN INCHES MM DETAIL A 



OPTION 1 OPTION 2 



15 
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Package Diagrams 


CYPRESS 

SEMICONDUCTOR 


Windowed Cerpacks 


24-Lead Windowed Cerpack T73 


DIMENSIONS IN INCHES 
MIN, 

MAX. 



,004 

,009 


L. f= 

D40 | 

.260 

.325 

.260 .080 _j 

.325 .100 


■BASE AND 
SEATING 
PLANE 


28-Lead Windowed Cerpack T74 


DIMENSIONS IN INCHES 
MIN. 

MAX, 
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Package Diagrams 



Windowed Cerpacks (continued) 


68-Lead Windowed Cerquad Flatpack T91 
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CYPRESS 

SEMICONDUCTOR " ' 1 — " ' - 1 

Ceramic Quad Flatpacks 


160-Lead Ceramic Quad Flatpack U160 


DIMENSION IN MM (INCH) 
MIN. 

MAX. 



28.00 ± 0,10 
( 1,102 +. 004 ) 
SQ. 

31,20 ± 0,25 
( 1,228 ±, 010 ) 
SQ, 


- SEATING PLANE 
3,43 (. 135 ) 



0.050 (. 002 ) 
0,500 (. 020 ) 


0.15 ± 0.02 
(.006 ±. 001 ) 


(.020 ±, 008 ) 


Package Diagrams 
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Package Diagrams 


CYPRESS 

SEMICONDUCTOR 


Ceramic Quad Flatpacks (continued) 


208-Lead Ceramic Quad Flatpack U208 


DIMENSION IN MM CINCH) 
MIN. 

MAX, 



0,50 

TYP. 


0,20 

TYP. 


(. 0197 ) 


(. 008 ) 


SEATING PLANE 



0,500 <, 020 ) 


0,51 ± 0,20 
(.020 ±, 008 ) 
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Package Diagrams 


Plastic Small Outline J-Bend 


20-Lead Molded SOJV5 


PIN 1 ID 



DIMENSIONS IN INCHES MM 
MAX, 



II 0.013 

' ' n.mq 



0,007 

0,013 


24-Lead Molded SOJV13 


n n n , ..n.... n .. n n ;:i .a. n_r 



uuuuuuuuuuuu. 


0291 

0 ' 3 , 00 alio 


DIMENSIONS IN INCHES MIN, 
MAX. 


0.050 

TYP. 




0.007 

0,013 


28-Lead Molded SOJV21 


nnnnnnnnnnnnr 



0 i £ - 91 . q 
n Qnn - 0 . . - 3 . P - U 
U ' I U 0,350 


UUUUUUUUUUUUUU- 


DIMENSIONS IN INCHES MM 
MAX. 


0.050 

TYP, 



b d 

~~ 0019 °' 025 MIN ' 

T 0262 J 

^ 0,272 ^ 


i 

1 


OiQQZ 

0,013 
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Package Diagrams 


CYPRESS 

SEMICONDUCTOR 


Plastic Small Outline J-Bend (continued) 

28-Lead (400-Mil) Molded SOJ V28 


DIMENSIONS IN INCHES MIN. 

MAX. PIN 1 I.D 



,720 

,730 


WiRMfflMF’ 


w 


.128 

.148 




DETAIL A 

EXTERNAL LEAD DESIGN 



£13 I 
.019 ' 



J15 J 
,020 ~ 


.026 

,032 


□ PTIDN 1 


□PTIDN 2 


L 

H .007 
,013 


32-Lead (400-Mil) Molded SOJV33 


DIMENSIONS IN INCHES MIN. 

MAX. PIN 1 I.D 




DETAIL A 

EXTERNAL LEAD DESIGN 
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Package Diagrams 


Ceramic Windowed Dual-In-Line Packages 


20-Lead (300-Mil) Windowed CerDIP W6 

MIL- STD -1835 D-8 Config. A 



24-Lead (600-Mil) Windowed CerDIP W12 

MIL-STD— 1835 D-3 Config. A 
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Package Diagrams 


= CYPRESS 

SEMICONDUCTOR 

Ceramic Windowed Dual-In-Line Packages (continued) 


24-Lead (300-Mil) Windowed CerDIP W14 

MIL- STD -1835 D-9 Config. A 



28-Lead (600-Mil) Windowed CerDIP W16 

MIL— STD— 1835 D-10 Config. A 


.300 DIA. OR 



15 
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Package Diagrams 


Ceramic Windowed Dual-In-Line Packages (continued) 

40-Lead (600-Mil) Windowed CerDIP W18 



32-Lead (600-Mil) Windowed CerDIP W20 
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Package Diagrams 


Ceramic Windowed Dual-In-Line Packages (continued) 


28-Lead (300-Mil) Windowed CerDIP W22 

MIL- STD- 1835 D-15 Config. A 


,140 X .300 DR 



32-Lead (300-Mil) Windowed CerDIP W32 


.140 X .300 DR 
.140 X .400 
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Package Diagrams 


Ceramic J-Leaded Chip Carriers 

52-Pin Ceramic Leaded Chip Carrier Y59 


DIMENSIONS IN INCHES 
MIN. 

MAX, 




Package Diagrams 



Ceramic J-Leaded Chip Carriers (continued) 


28-Pin Ceramic Leaded Chip Carrier Y64 
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Package Diagrams 



Ceramic J-Leaded Chip Carriers (continued) 

84-Pin Ceramic Leaded Chip Carrier Y84 


DIMENSIONS IN INCHES 
MIN. 



Topical Marking for DIP Packages (P and D Type) 


DATE CODE: 



XXYY IDENTIFIES SPECIFIC MARK LOT 

XX = YEAR THE PRODUCE CAME FROM. 

YY = WORKWEEK 

WEEK PARTS WERE MARKED (FOR PLASTIC) 

WEEK PARTS WERE SEALED (FOR HERMETIC) 


IDENTIFIES THE SPECIFIC ASSEMBLY 
LOT THE PRODUCT CAME FROM. 
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CYPRESS ■ ^ 

SEMICONDUCTOR 

40-Pin DIP Module HD01 


1,975 

2.025 



40-Pin Ceramic DIP Module HD02 


i.89( 






















28-Pin DIP Module HD09 



MIN. 

MAX. 
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Module Package Diagrams 


24-Pin DIP Module HD08 



1.100 


DIMENSIONS IN INCHES 
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36-Pin Vertical DIP Module HV01 
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32-Pin DIP Module PD01 



32-Pin DIP Module PD02 
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32-Pin DIP Module PD03 
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28-Pin Plastic DIP Module PD07 
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44-Pin Flat SIP Module PF02 
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36-Pin Flat SIP Module PF03 


Top View 
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36-Pin Flat SIP Module PF04 
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44-Pin Flat SIP Module PF06 



400-pin PGA Module PG01 
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68-Pin Plastic Leaded Chip Carrier PJ01 
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36-Pin SIP Module PS01 


Top View 
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36-Pin SIP Module PS05 

Top View 
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44-Pin Plastic SIP Module PS07 
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36-Pin SIP Module PS08 
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104-Pin VDIP Module PV02 
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64-Pin Plastic ZIP Module PZ01 


Bottom View 
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60-Pin Plastic ZIP Module PZ02 
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Bottom View 



Pin 1 
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60-Pin ZIP Module PZ04 


Bottom View 



Pin 1 
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Sales Representatives and Distributors 


Domestic Direct Sales Offices 


California 

Cypress Semiconductor 
Corporate Headquarters 
3901 N. First Street 
San Jose, CA 95134 
(408) 943 -2600 

Tfelex: 821032 CYPRESS SNJ UD 
TWX: 910 997 0753 
FAX: (408) 943 -6860 

Cypress Semiconductor 
23586 Calabasas Rd., Ste. 201 
Calabasas, CA 91302 
(818) 222-3800 
FAX: (818) 222-3810 

Cypress Semiconductor 
2 Venture Plaza, Suite 460 
Irvine, CA 92718 
(714) 753-5800 
FAX: (714) 753 -5808 

Cypress Semiconductor 
12526 High Bluff Dr., Ste. 300 
San Diego, CA 92130 
(619) 755-1976 
FAX: (619) 755-1969 

Alabama 

Cypress Semiconductor 
303 Williams Ave., Ste. 125 
Huntsville, AL 35801 
(205) 533-2794 
FAX: (205) 533-2796 

Colorado 

Cypress Semiconductor 
4851 Independence St., Ste. 189 
Wheat Ridge, CO 80033 
(303) 424-9000 
FAX: (303) 424-0627 

Florida 

Cypress Semiconductor 
10014 N. Dale Mabry Hwy. 101 
Thmpa, FL 33618 
(813) 968-1504 
FAX: (813) 968 -8474 


Cypress Semiconductor 
255 South Orange Avenue 
Suite 1255 
Orlando, FL 32801 
(407) 422-0734 
FAX: (407) 422-1976 

Illinois 

Cypress Semiconductor 
1530 E. Dundee Rd., Ste. 190 
Palatine, IL 60067 
(708) 934-3144 
FAX: (708) 934 -7364 

Maryland 

Cypress Semiconductor 
5457 Ilyin Knolls Rd., Ste. 103 
Columbia, MD 21045 
(410) 740-2087 
FAX: (410) 997-2571 

Minnesota 

Cypress Semiconductor 
14525 Hwy. 7, Ste. 360 
Minnetonka, MN 55345 
(612) 935-7747 
FAX: (612) 935-6982 

New Hampshire 

Cypress Semiconductor 
61 Spit Brook Road, Ste. 110 
Nashua, NH 03060 
(603) 891-2655 
FAX: (603)891-2676 

New York 

Cypress Semiconductor 
244 Hooker Ave., Ste. B 
Poughkeepsie, NY 12603 
(914) 485 -6375 
FAX: (914) 485 -7103 

Cypress Semiconductor 
Hauppauge Exec. Center 
300 Vanderbilt Motor Pkwy., #2100 
Hauppauge, NY 11788 
(516) 231-0238 
FAX: (516) 544-4359 


North Carolina 

Cypress Semiconductor 
7500 Six Forks Rd., Suite G 
Raleigh, NC 27615 
(919) 870-0880 
FAX: (919) 870-0881 

Oregon 

Cypress Semiconductor 
12225 SW 2nd Street, Ste. 200 
Beaverton, OR 97005 
(503) 626-6622 
FAX: (503) 626-6688 

Pennsylvania 

Cypress Semiconductor 

Two Neshaminy Interplex, Ste. 206 

Ttevose, PA 19053 

(215) 639-6663 

FAX: (215) 639-9024 

Texas 

Cypress Semiconductor 
333 West Campbell Rd., Ste. 240 
Richardson, TX 75080 
(214) 437-0496 
FAX: (214) 644-4839 

Cypress Semiconductor 

Great Hills Plaza 

9600 Great Hills Hail, Ste. 150W 

Austin, TX 78759 

(512) 338-0204 

FAX: (512) 338-0865 

Cypress Semiconductor 
20405 SH 249, Ste. 216 
Houston, TX 77070 
(713) 370-0221 
FAX: (713) 370-0222 

Virginia 

Cypress Semiconductor 
3151C Anchorway Court 
Falls Church, VA 22042 
(703) 849-1733 
FAX: (703) 849-1734 


Domestic Sales Representatives 


Alabama 


Canada 


Group 2000 Sales Inc. 
109C Jefferson St. 
Huntsville, AL 35801 
(205) 536-2000 
FAX: (205) 533-5525 


bbd Electronics, Inc. 

6685-1 Millcreek Dr. 
Mississauga, Ontario L5N 5M5 
(416)821-7800 
FAX: (416) 821-4541 


Arizona 

Thom Luke Sales, Inc. 

2940 North 67th PL, Ste. H 
Scottsdale, AZ 85251 
(602) 941-1901 
FAX: (602) 941-4127 

California 

TAARCOM 

451 N. Shoreline Blvd. 

Mountain View, CA 94043 

(415) 960-1550 

FAX: (415) 960-1999 


bbd Electronics, Inc. 

298 Lakeshore Rd., Ste. 203 
Pointe Claire, Quebec H9S 4L3 
(514) 697-0801 
FAX: (514) 697-0277 

bbd Electronics, Inc. — Ottawa 
(613) 564-0014 
FAX: (416) 821-4092 

bbd Electronics, Inc. — Winnipeg 
(204) 942 -2977 
FAX: (416) 821-4092 


Mirika 

84 Woodland Dr. 

Delta, British Columbia V4C 3C1 
(604) 943-5020 
FAX: (604) 943-8184 

Connecticut 

HLM 

3 Pembroke Rd. 

Danbury, CT 06810 
(203) 791-1878 
FAX: (203) 791-1876 

Florida 
CM Marketing 
445 Douglas Ave., #1455-E 
Altamonte Springs, FL 32714 
(407) 682-7709 
FAX: (407) 682-7995 
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Domestic Sales Representatives (continued) 


CM Marketing 
1435 -D Gulf to Bay Blvd. 
Clearwater, FL 34615 
(813) 443 -6390 
FAX: (813) 443-6312 

CM Marketing 
3108 NE26th St. 

Ft. Lauderdale, FL 33305 
(305) 566-6386 
FAX: (305) 537-4725 

Georgia 

Group 2000 Sales Inc. 

5390 Peachtree Industrial Blvd. 
Suite 210B 
Norcross, GA 30071 
(404) 729-1889 
FAX: (404) 729-1896 

Illinois 

Micro Sales Inc. 

901 W. Hawthorn Drive 
Itasca, IL 60143 
(708) 285-1000 
FAX: (708) 285-1008 

Indiana 

Technology Mktg. Corp. 

599 Industrial Dr. 

Carmel, IN 46032 
(317) 844-8462 
FAX: (317) 573-5472 

Technology Mktg. Corp. 
4630-10 W. Jefferson Blvd. 

Ft. Wayne, IN 46804 
(219) 432-5553 
FAX: (219) 432-5555 

Technology Marketing Corp. 
1214 Appletree Lane 
Kokomo, IN 46902 
(317) 459-5152 
FAX: (317) 457-3822 

Iowa 

Midwest Technical Sales 
463 Northland Ave., N.E. 

Suite 101 

Cedar Rapids, IA 52402 
(319) 377-1688 
FAX: (319) 377-2029 

Kansas 

Midwest Technical Sales 
21901 La Vista 
Goddard, KS 67052 
(316) 794-8565 

Midwest Technical Sales 
15301 W. 87 Parkway, Ste. 200 
Lenexa, KS 66219 
(913) 888-5100 
FAX: (913) 888-1103 


Kentucky 

Technology Marketing Corp. 
4012 DuPont Circle, Ste. 414 
Louisville, KY 40207 
(502) 893-1377 
FAX: (502) 896 -6679 

Michigan 

Techrep 

2200 North Canton Center Rd. 
Suite 110 
Canton, MI 48187 

(313) 981-1950 
FAX: (313) 981-2006 

Missouri 

Midwest Technical Sales 
514 Earth City Expwy., #239 
Earth City, MO 63045 

(314) 298-8787 
FAX: (314) 298-9843 

New Jersey 

HLM 

333 Littleton Rd. 

Parsippany, NJ 07054 
(201) 263-1535 
FAX: (201) 263-0914 

New Mexico 

Techni-Source, Inc. 

1101 Cardenas NE #103 
Albuquerque, NM 87110 
(505) 268-4232 
FAX: (505) 268 -0451 

New York 

HLM 

P.O Box 328 
Northport, NY 11768 
(516) 757-1606 
FAX: (516) 757-1636 

Reagan/Compar 
37A Brook Hill Lane 
Rochester, NY 14625 
(716) 271-2230 
FAX: (716) 381-2840 

Reagan/Compar 

214 Dorchester Ave., #3C 

Syracuse, NY 13203 

(315) 432-8232 
FAX: (315) 432-8238 

Reagan/Compar 
3301 Country Club Road 
Ste. 2211 
P.O. Box 135 
Endwell, NY 13760 
(607) 754-2171 
FAX: (607) 754-4270 


Ohio 

KW Electronic Sales, Inc. 

8514 North Main Street 
Dayton, OH 45415 
(513) 890-2150 
TWX.510 601 2994 
FAX: (513) 890-5408 

KW Electronic Sales, Inc. 

3645 Warrensville Center Rd. #244 
Shaker Heights, OH 44122 
(216)491-9177 
TWX: 62926868 
FAX: (216)491-9102 

Pennsylvania 

L. D. Lowery 
2801 West Chester Pike 
Broomall, PA 19008 
(215) 356-5300 
FAX: (215) 356-8710 

KW Electronic Sales, Inc. 

4068 ML Royal Blvd., Ste. 110 
Allison Park, PA 15101 
(412) 492-0777 
FAX: (412) 492-0780 

Puerto Rico 

Electronic Technical Sales 
P.O. Box 10758 
Caparra Heights Station 
San Juan, P.R. 00922 
(809) 798-1300 
FAX: (809) 798-3661 

Utah 

Sierra Technical Sales 
4700 South 900 East, 30- 150 
Salt Lake City, UT 84117 
(801) 566-9719 
FAX: (801) 565-1150 

Washington 

Electronic Sources 

1603 116th Ave. NE,Ste. 115 

Bellevue, WA 98004 

(206)451-3500 

FAX: (206)451-1038 

Wisconsin 

Micro Sales Inc. 

210 Regency Court 
Suite L101 
Waukesha, WI 53186 
(414) 786-1403 
FAX: (414)786-1813 
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International Direct Sales Offices 


Cypress Semiconductor 
International — Europe 

Avenue Ernest Solvay, 7 
B- 1310 La Hulpe, Belgium 
Tbl: (32) 2-652-0270 
Tblex: 64677 CYPINTB 
FAX: (32) 2-652-1504 

France 

Cypress Semiconductor France 
Miniparc Bit. no 8 
Avenue des Andes, 6 
Z.A. de Courtaboeuf 
91952 Les Ulis Cedex, France 
Tbl: (33) 1-69-07-55-46 
FAX: (33) 1-69-07-55-71 

Germany 

Cypress Semiconductor GmbH 
Munchner Str. 15A 
W-8011, Zorneding, Germany 
Tbl: (49) 081-06-2855 
FAX: (49) 081-06-20087 


Cypress Semiconductor GmbH 
Biiro Nord 

Matthias-Claudius-Str. 17 
W-2359 Henstedt-Ulzburg, Germany 
Tbl: (49) 4193-77217 
FAX: (49) 4193-78259 

Italy 

Cypress Semiconductor 
Via del Poggio Laurentino 1 18 
00144 Rome, Italy 
Tbl: (38) 65-920-723 
FAX: (39) 65 -920-924 

Cypress Semiconductor 
Via Quintino 28 
10121 Tbrino, Italy 

Tbl: (39) 11-515-421 or 11-517-421 
FAX: (39) 11-518-612 

Japan 

Cypress Semiconductor Japan K.K. 
Fuchu-Minami Bldg., 2F 
10-3, 1-Chome, Fuchu-machi, 
Fuchu-shi, Tbkyo, Japan 183 
Tbl: (81)423-69-82-11 
FAX: (81)423-69-82-10 


International Sales Representatives 


Australia 

Braemac Pty. Ltd. 

Unit 6, 111 Moore St. 

Leichhardt, N.S.W. 2040, Australia 
Tbl: (61) 2-564-1211 
FAX: (61)2-564-2789 

Braemac Pty. Ltd. 

10-12 Prospect Street, Box Hill 
Melbourne, Victoria, 3128, Australia 
Tbl: (61) 3-899-1272 
FAX: (61)3-899-1276 

Austria 

Hitronik Vertriebsge GmbH 
St. Veitgasse 51 
A- 1130 Wien, Austria 
Tbl: (43) 222-824-199 
Tblex: 133404 HIT A 
FAX: (43) 222-828 -55 -72 

Belgium 

Sonetech 

Limburg Stirum 243 
1780 Wemmel, Belgium 
Tbl: (32) 2-460-0707 
FAX: (32) 2-460-1200 

Denmark 

Nordisk Elektronik A/S 
TTansformervej 17 
DK— 2730 Herlev, Denmark 
Tbl: (45) 42-84-20-00 
Tblex: 35200 NORDEL DK 
FAX: (45) 44-92-15-52 

Finland 

Oy Ferrado AB 
P.O.Box 67 
02631 Espoo, Finland 
Tbl: (358) 0 5281 
FAX: (358) 0 528 4333 


France 

Arrow Electronics 
73/79, Rue des Solets 
Silic 585 

94653 Rungis Cedex 
Tbl: (33) 1 49 78 49 00 
FAX: (33) 1 49 78 05 99 

Arrow Electronics 

Les Jardins d’Entreprises 

Betiment B3 

213, Rue Gerland 

69007 Lyon 

Tbl: (33) 78 72 79 42 

FAX: (33) 78 72 80 24 

Arrow Electronics 
Centreda 

Avenue Didier Daurat 
31700 Blagnac 
Tbl: (33) 61 15 75 18 
FAX: (33) 61 30 01 93 

Arrow Electronics 
Immeuble St. Christophe 
Rue de la Frebardiere 
Zi Sud Est 
35135 Chantepie 
Tbl: (33) 99 41 70 44 
FAX: (33) 99 50 11 28 

Newtek 

Rue de LEsterel, 8, Silic 583 
F— 94663 Rungis Cedex, France 
Tbl: (33) 1-46-87-22-00 
Tblex: 263046 F 
FAX: (33) 1-46-87-80-49 


Sweden 

Cypress Semiconductor Scandinavia AB 

Marknadsvagen 15 

S- 18311 Taby, Sweden 

Thby Centrum, Ingang S 

Tbl: (46) 8 638 0100 

FAX: (46) 8 792 1560 

United Kingdom 

Cypress Semiconductor U.K., Ltd. 

3, Blackhorse Lane, Hitchin, 
Hertfordshire, U.K., SG4 9EE 
Tbl: (44) 462-42-05 -66 
FAX: (44) 462-42-19 -69 

Cypress Semiconductor Manchester 
27 Saville Rd. Cheadle 
Gatley, Cheshire, U.K. 

Tbl: (44) 614-28-22-08 
FAX: (44) 614-28-0746 


Newtek 

Rue de l’Europe, 4 

Zac Font— Ratel 

38640 Claix, France 

Tbl: (33) 16-76-98 -56-01 

FAX: (33) 16-76-98-16-04 

Scaib, SA 

80 Rue d’Arcueil Silic 137 
9 4523 Rungis, Cedex, France 
Tbl: (33) 1-46-87-23-13 
FAX: (33) 1-45-60-55-49 

Germany 

API Electronik GmbH 
Lorenz- Brarenstr 32 
W— 8062 Markt, Indersdorf 
Germany 

Tbl: (49)8136 7092 
Tblex: 527 0505 
FAX: (49) 8136 7398 

Astek GmbH 
Gottlieb— Daimler Str. 7 
W— 2358 Kaltenkirchen 
Germany 

Tbl: (49)41 91-80 07-0 
Tblex: 2180120 ASK D 
FAX: (49) 41 91 -80 07-33 

Metronik GmbH 
Leonhardsweg 2, Postfach 1328 
W— 8025 Unterhaching, 
Germany 

Tbl: (49) 89 611080 
Tblex: 17 897434 METRO D 
FAX: (49) 89 6116468 
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International Sales Representatives (continued) 


Metronik GmbH 
Laufamholzstrasse 118 
W-8500 Niimberg, 

Germany 

Tbl: (49) 911 544966 
Tblex: 6 26 205 
FAX: (49) 911 542936 

Metronik GbmH 
Loewenstrasse 37 
W-7000 Stuttgart 70 
Germany 

Tbl: (49) 711 764033 
Tblex: 7-255 -228 
FAX: (49) 711 7655181 

Metronik GmbH 
Siemensstrasse 4-6 
W-6805 Heddesheim, Germany 
Tbl: (49) 6203 4701 
Telex: 465 035 
FAX: (49) 6203 45543 

Metronik GmbH 
Zum Lonnenhohl 38 
W-4600 Dortmund 13, Germany 
Tbl: (49) 231 217041 
FAX: (49) 231 210799 

Metronik GmbH 
Buckhomer Moor 81 
W-2000 Norderstedt, Germany 
Tbl: (49) 40 5228091 
Telex: 2162488 
FAX: (49) 40-522 80 93 
Metronik Halle 
Thalmannplatz 16/0904 
0-4020 Halle, Germany 
Spoerle Electonic 
Kackertstrasse 10 
W-5100 Aachen 1, Germany 
Tbl: (49) 2 41/ 8 11 62 
FAX: (49) 2 41/ 8 11 62 

Spoerle Electronic 
Rudower Strasse 27-29 
W— 1000 Berlin 47, Germany 
Tbl: (49) 30/6 01 4057 
Telex: 186 029 
FAX: (49) 30 / 60 6011 

Spoerle Electronic 

Hildebrandstrasse 11 

W— 4600 Dortmund 13, Germany 

Tbl: (49) 2 31/21801-0 

Tblex: 822 555 

FAX: (49) 61 03/30 42 01 

Spoerle Electronic 

Hans -Bunte- Strasse 2 

W— 7800 Freiburg i.Br., Germany 

Tel: (49) 7 61/ 5 10 45-0 

Tblex: 7 721 994 

FAX: (49) 7 61/ 50 22 33 

Spoerle Electronic 

Rodeweg 18 

W-3400 Gottingen, Germany 
Tbl: (49) 5 51/ 9 04-0 
Telex: 96 733 

FAX: (49) 5 51/ 9 04 46/48 


Spoerle Electronic 

Winsbergring 42 

W-2000 Hamburg 54, Germany 

Tbl: (49) 40/ 85 31 34-0 

Tblex: 2 164 536 

FAX: (49)40/85 3134 91 

Spoerle Electronic 
Thomaskirchhof 22 

0- 7010 Leipzig, Germany 
Tbl: (37) 41/28 18 38 

or (37) 41/28 18 49 
FAX: (37) 41/ 28 17 72 

Spoerle Electronic 

Fohringer Allee 17 

W-8043 Unterfohring, Germany 

Tbl: (49) 89 / 9 50 99-0 

Tblex: 5 216 379 

FAX: (49) 89/9 50 99 99 

Spoerle Electronic 

Rahtsbergstrasse 17 

W-8500 Numberg 10, Germany 

Tfel: (49)911/5 21 56 -0 

Tblex: 622 996 

FAX: (49) 9 11 / 5 21 56 35 

Spoerle Electronic 

Hopfigheimer Strasse 5 

W— 7120 Bietigheim-Bissingen, Germany 

Tbl: (49) 71 42 / 70 03-0 

Tblex: 724 287 

FAX: (49) 71 42/7003 60 

Hong Kong 

Tekcomp Electronics, Ltd. 

514 Bank Centre 
636, Nathan Road 
Kowloon, Hong Kong 
Tbl: (852) 3 -880-629 
Tblex: 38513 TEKHL 
FAX: (852) 7-805-871 

India 

Spectra Innovations Inc. 

Manipal Centre, Unit No. S-822 
47, Dickenson Rd. 

Bangalore -560,042 
Tbl: 812-566 630x3808 
Tblex: 845 2696 or 8055 
(Attn: ICTP-705) 

FAX: 812-261 468 (IC FAX 217) 

Israel 

Thlviton Electronics 

P.O. Box 21104, 9 Biltmore Street 

Tbl Aviv 61 210, Israel 

Tbl: (972) 3-544-2430 

Tblex: 33400 VITKO 

FAX: (972) 3-544-2085 

Italy 

Cramer Italia s.p.a. 

Via C. Colombo, 134 

1- 00147 Roma, Italy 
Tbl: (39) 65-17-981 
Tblex: 611517 Cramer I 
FAX: (39) 65-14-07-22 


Dott. Ing. Guiseppe De Mico s.p.a. 

V. Le Vittorio Veneto, 8 

1- 20060 Cassina d’Pechi 
Milano, Italy 

Tbl: (39) 29-53 — 43 -600 
Tblex: 330869 DEMICO I 
FAX: (39) 29-52-22-27 

Silverstar Ltd. SPA 
Viale Fulvio Tbsti, 280 
20126 Milano, Italy 
Tbl: (39) 2 661251 
Tbles: 33 2189 SIL7I 
FAX: (39) 2 66101359 

Japan 

Tbmen Electronics Corp. 

2- 1-1 Uchisaiwai-Cho, Chiyoda-Ku 
Tbkyo, 100 Japan 

Tbl: (81) 3-3506-3673 
Tblex: 23548 TMELCA 
FAX: (81) 3-3506-3497 

CTC Components Systems Co. Ltd. 
4-8-1, Tfeuchihashi, 

Miyamae-Ku, Kawasaki -Shi, 
Kanagawa, 213 Japan 
Tbl: (81) 44-852-5121 
Tblex: 3842272 CTCEC J 
FAX: (81) 44-877-4268 

Fuji Electronics Co., Ltd. 

Ochanomizu Center Bldg. 

3- 2-12 Hongo, Bunkyo-Ku 
Tbkyo, 113 Japan 

Tbl: (81) 3-3814-1411 
Tblex: J28603 FUJITRON 
FAX: (81) 3-3814-1414 

N.D.A. Co. Ltd. 

Cuctus Iidabashi Bldg. 

4- 8—3 Iidabashi Chiyoda-Ku 
Tbkyo, 102 Japan 

Tbl: (81) 3-3264-1321 
Tblex: J29503 ISI JAPAN 
FAX: (81) 3-3264-3419 

Fujitsu Devices, Inc. 

Osaki West Bldg. 

8-8, Osaki 2-Chorae, Shinagawa-ku 
Tbkyo 141, Japan 
Tbl: (81) 3-3490-3321 
FAX: (81) 3-3490-7274 

Korea 

Hanaro Corporation 
Hana Bldg. 

122-30 Chung Dam Dong 

Kangnam-ku 

Seoul, Korea 

Tbl: (82) 2-516-1144 

FAX: (82) 2-516-1151 
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International Sales Representatives (continued) 


Netherlands 

Semicon B.V. 

Gulberg 33, NL-5674 
Tfe Nuenen 
The Netherlands 
Tfel: (31) 40-83 -70-75 
Tfelex: 59418 INTRANL 
FAX: (31) 40-83 -86-35 

Norway 

Nortec Electronics A/S 
Smedsvingen 4, P.O. Box 123 
N-1364 Hvalstad, Norway 
Tfel: (47) 2-84-62-10 
Telex: 77546 NENAS N 
FAX: (47) 2-84-65-45 


Singapore 

Serial Systems Marketing 
21 Moonstone Lane 
Pohleng Building #0201 
Singapore 1232 
Tfel: (65) 29 -38 - 830 
FAX: (65) 29-12-673 

Spain 

Comelta s.a. 

Emilio Munoz, 41 Nave 1-1-2 
28037 Madrid, Spain 
Tfel: (34) 1-327-0614 
Tfelex: 42007 CETA-E 
FAX: (34) 1-327-0540 

Comelta s.a. 

Pedro IV, 8-4-5 Planta 
08005 Barcelona, Spain 
Tfel: (34) 3-007-7712 


Sweden 

TH:s Elektronik AB 
P.O. Box 3027 
Arrendevagen 36 
S163 03 SPANGA, Sweden 
Tfel: (46) 8 362 970 
Tfelex: 111 45 tenik s 
FAX: (46) 8 761 3065 

Switzerland 

Basix fur Elektronik A. G. 
Hardturmstrasse 181 
CH-8010 Zurich, Switzerland 
Tfel: (41) 1-276-11-11 
Tfelex: 822762 BAEZ CH 
FAX: (41) 1-276-12-34 

Taiwan R.O.C. 

Prospect Tfechnology Corp. 

5, Lane 55, Long-Chiang Road 
Thipei, Tkiwan 
Tfel: (886)2-721-95-33 
Tfelex: 14391 PROSTECH 
FAX: (886) 2-773 -37-56 



Sales Representatives and Distributors 



Distributors 

Arrow Electronics: 

Alabama 

Huntsville, AL 35816 
(205) 837-6955 

Arizona 

Tempe, AZ 85282 
(602) 431-0300 

California 

Calabasas, CA 91302 
(818) 880-9686 

San Diego, CA 92123 
(619) 565-4800 

San Jose, CA 95131 
(408) 452-3550 

San Jose, CA 95134 
(408) 432- 7171 

Histin, CA 92680 
(714) 838-5422 

Canada 

Mississauga, Ontario L5T IMA 
(416) 670-7769 

Dorval, Quebec H9P 2T5 
(514) 421-7411 

Neapean, Ontario K2E 7W5 
(613) 226-6903 

Quebec City, Quebec G2E 5RN 
(418) 871-7500 

Burnaby, British Columbia V5A 4T8 
(604) 421-2333 

Colorado 

Englewood, CO 80112 
(303) 799-0258 

Connecticut 
Wallingford, CT 06492 
(203) 265 -7741 

Florida 

Deerfield Beach, FL 33441 
(305) 429-8200 

Lake Mary, FL 32746 
(407) 333- 9300 


Georgia 

Deluth,GA 30071 
(404) 497-1300 

Illinois 

Itasca, IL 60143 
(708) 250-0500 

Indiana 

Indianapolis, IN 46268 
(317) 299-2071 

Iowa 

Cedar Rapids, IA 52402 
(319) 395-7230 

Kansas 

Lenexa, KS 66214 
(913) 541-9542 

Maryland 

Columbia, MD 21046 
(301) 596-7800 

Gathersburg, MD 
(301) 670-1600 

Massachusetts 
Wilmington, MA 01887 
(617) 658-0900 

Michigan 
Livonia, MI 48152 

(313) 462-2290 

Minnesota 

Eden Prairie, MS 55344 
(612) 941-5280 

Missouri 

St. Louis, MO 63146 

(314) 567-6888 

New Jersey 
Pinebrook,NJ 07058 
(201) 227-7880 

New York 

Rochester, NY 14623 
(716) 427-0300 


Hauppauge, NY 11788 
,(516) 231-1000 

New Jersey 
Marl ton, NJ 08053 
(609) 596-8000 

North Carolina 
Raleigh, NC 27604 
(919) 876-3132 

Ohio 

Centerville, OH 45458 
(513) 435-5563 

Solon, OH 44139 
(216) 248-3990 

Oklahoma 
Hilsa, OK 74146 
(918) 252-7537 

Oregon 

Beaverton, OR 97006-7312 
(503) 629-8090 

Pennsylvania 
Pittsburgh, PA 15238 
(412) 963-6807 

Texas 

Austin, TX 78758 
(512) 835-4180 

Carrollton, TX 75006 
(214) 380-6464 

Houston, TX 77099 
(713) 530-4700 

Washington 
Bellevue, WA 98007 
(206) 643-9992 

Wisconsin 

Brookfield, WI 53045 
(414) 792-0150 

Spokane, WA 99206-6606 
($09) 924-9500 
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Distributors (continued) 

Marshall Industries: 

Alabama 

Huntsville, AL 35801 
(205) 881-9235 

Arizona 

Phoenix, AZ 85044 
(602) 496-0290 

California 

Marshall Industries, Corp. Headquarters 
El Monte, CA 91731-3004 
(818) 307-6000 

Irvine, CA 92718 
(714) 458-5301 

Chatsworth, CA 91311 
(818) 878-7000 

Rancho Cordova, CA 95670 
(916) 635-9700 

San Diego, CA 92131 
(619) 578-9600 

Milpitas, CA 95035 
(408) 942-4600 

Canada 

Brampton, Ontario 
(416) 458- 8046 

Ottawa, Ontario 
(613) 564-0166 

Pointe Claire, Quebec 
(514) 694-8142 

Colorado 

Thornton, CO 80241 
(303) 451-8383 

Connecticut 

Wallingford, CT 06492-0200 
(203) 265-3822 

Florida 

Ft. Lauderdale, FL 33309 
(305) 977-4880 


Florida (continued) 
Altamonte Springs, FL 32701 
(305) 767-8585 

St. Petersburg, FL 33716 
(813) 573-1399 

Georgia 

Norcross, GA 30093 
(404) 923-5750 

Illinois 

Schaumbrug, IL 60173 
(708) 490-0155 

Indiana 

Indianapolis, IN 46278 
(317) 297-0483 

Kansas 

Lenexa, KS 66214 
(913) 492-3121 

Maryland 

Silver Springs, MD 20910 
(301) 622-1118 

Massachusetts 
Wilmington, MA 01887 
(617) 658-0810 

Michigan 
Livonia, MI 48150 

(313) 525-5850 

Minnesota 
Plymouth, MN 55441 
(612) 559-2211 

Missouri 

Bridgeton, MO 63044 

(314) 291-4650 

New Jersey 
Fairfield, NJ 07006 
(201) 882-0320 

Mt. Laurel, NJ 08054 
(609) 234-9100 


New York 

Johnson City, NY 13790 
(607) 785-2345 

Rochester, NY 14624 
(716) 235-7620 

North Carolina 
Raleigh, NC 27604 
(919) 878-9882 

Ohio 

Solon, OH 44139 
(216) 248-1788 

Dayton, OH 45414 
(513) 898-4480 

Oregon 

Beaverton, OR 97005 
(503) 644-5050 

Pennsylvania 
Mt. Laurel, NJ 08054 
(609) 234-9100 

Pittsburgh, PA 15238 
(412) 788-0441 

Texas 

Austin, TX 78754 
(512) 837-1991 

Carrollton, TX 75006 
(214) 233-5200 

Houston, TX 77040 
(713) 467-1666 

Utah 

Salt Lake City, UT 84115 
(801) 973-2288 

Washington 
Bothell, WA 98011 
(206) 486-5747 

Wisconsin 

Waukesha, WI 53186 
(414) 797-8400 
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Semad: 

Toronto 

Markham, Ontario L3R 4Z4 
(416) 475-3922 
FAX: (416) 475-4158 

Montreal 

Pointe Claire, Quebec H9R 427 
(514) 694-0860 
1-800-363-6610 
FAX: (514) 694-0965 

Ottawa 

Ottawa, Ontario K2C 0R3 
(613) 727-8325 
FAX: (613) 727-9489 

Vancouver 

Burnaby, British Columbia V3N 4S9 
(604) 420-9889 
1-800-663-8956 
FAX: (604) 420-0124 

Calgary 

Calgary, Alberta T2H 2S8 
(403) 252-5664 
FAX: (604) 420-0124 

Falcon Electronics: 

Hauppauge, LI, NY 11788 
(516) 724-0980 

Franklin, MA 01701 
(508) 520- 0323 

Milford, CT 06460 
(203) 878-5272 

Baltimore, MD 21233 
(301) 247- 5800 

Winter Park, FL 32792 
(407) 671-3739 


Anthem Electronics, Inc.: 

Zeus Components, Inc.: 

Tempe, AZ 85281 
(602) 966-6600 

Agoura Hills, CA 91301 
(818) 889-3838 

Chatsworth, CA 91311 
(818) 775-1333 

Yorba Linda, CA 92686 
(714) 921-9000 

East Irvine, CA 92718 
(714) 768-4444 

San Jose, CA 95131 
(408) 629-4789 

Rocklin, CA 95677 
(916) 624-9744 

Oviedo, FL 32765 
(305) 365-3000 

San Jose, CA 95131 
(408) 453-1200 

Lexington, MA 02173 
(617) 246-8200 

San Diego, CA 92121 
(619) 453—9005 

Columbia, MD 21045 
(301) 997-1118 

Englewood, CO 80112 
(303) 790-4500 

Port Chester, NY 10573 
(914) 937-7400 

Waterbury, CT 06705 
(203) 575-1575 

Ronkonkoma, NY 11779 
(516) 737-4500 

Clearwater, FL 34623 
(813) 797-2900 

Dayton, OH 45439 
(513) 293-6162 

Schaumburg, IL 60173 
(708) 884-0200 

Richardson, TX 75081 
(214) 783-7010 

Wilmington, MA 01887 
(508) 657-5170 


Columbia, MD 21046 
(301) 995-6640 


Eden Prairie, MN 55344 
(612) 944-5454 


Pine Brook, NJ 07058 
(201) 227-7960 


Commack, NY 11725 
(516) 864-6600 


Beaverton, OR 97005 
(503) 643-1114 


Horsham, PA 19044 
(215) 443-5150 


Richardson, TX 75081 
(214) 238-7100 


Salt Lake City, UT 84119 
(801) 973-8555 


Bothel, WA 98011 
(206) 483-1700 
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